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Abstract

In this diploma thesis the method of linear programmisgised in order taefine the technical and
economical elements, that optimize the operation of arban water conveyance and distribution
system.The water main is dimensioned in such a way as to be the lowest possible total cost of the
pipes andat the same time to satisfihe pressure requirements in order to serve the municipality
properly. Before the optimization asignificantdecision has to be takemrrelated to the pipe
material. The selection of the material depena&inly on the cost and range of diameters and
pressues.

In the FHrst Chapterthere is a description of tharban water distribution systems components and
the hydraulic principles of the designwhter supply networks

The Second Rapter analyzes and compares various pipe materdue to availablediameters,
pressures and cost.

The Third Chapter presents the general framework of the optimization with emphasis on linear
programming. Then the analyd@cuses on nofiooped water distribution systems where the water
flow is carriedout from high to lover heightsdue to gravity. There is also an introductionLtimgo,

a programm that solves linear and ndimear programming problemsn order to curtail the
duration of the computational procedures.

In Chapter Four, the method applies orthe water distribution systemof the eastern part of the
Prefecture of Karditsa, which is sourced from Smokovo lake.

Chapter Fivencludes the conclusions of theplementationand highlights the importance of the
method.
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200 23.10 { 31.50 | 39.90 | 42.00 | 47.30
225 29.40 | 36.80 | 47.30 { 52.50 | 57.80
250 34.70 { 42.00 | 57.80 | 63.00 | 68.30
280 47.30 | 63.00 | 73.50 | 89.30 | 94.50
315 57.80 { 73.50 | 89.00 | 105.00 116.00
355 68.30 { 89.00 {110.00;126.00; 147.00
400 94,50 | 116.00 | 137.00; 163.00 195.00
450 116.00 | 147.00 {173.00 200.00 210.00
500 137.00; 179.00 | 205.00 242.00 -
560 168.00{ 220.00 | 252.00 284.00 -

o<W AT Y A r‘ hh>>'W,_'£'l’f _OZ'J “|’V|_’ b ‘h.
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HDPE: KaumnOAn C-D yua épya 1.5-5.0 k. €

=4—10 atm
—12.5atm
—#—16 atm
=320 atm
—+—25atm

32 40 50 63 75 90 110 125 140 160 200 225 250 280 315 355 400 450 500 560

Ovopaotikn Stapetpog D (mm)
1*">h-|' vI_Kq?d,]t ‘ . <W/\‘ VY--{r‘hh>>_W’_‘£'qu¢'zlJ “H_’V"hl
[P ANZA Y < R Y WAL hoaAh TG Y s Yy

AT >h " 110atm]12.5 atm| 16 atm| 20 atm| 25 atm
pon>e Y ° _ 7 0eKYD
D (mm) B

32 2.60 2.80 3.00 ;| 3.10 | 3.30
40 3.20 3.40 3.70 | 3.80 | 4.20
50 3.70 4.00 450 | 4.60 i 4.80
63 4.30 5.00 560 | 6.00 | 6.50
75 5.10 6.20 7.00 7.40 7.90
90 7.00 8.40 8.80 | 10.00 : 11.60
110 9.30 12.00 | 13.00 | 14.00 : 15.80
125 11.00 14.00 17.00 | 17.00 | 20.00
140 14.00 { 17.00 | 20.00 : 20.00 : 23.90
160 16.00 { 20.00 | 25.00 ;| 25.00 : 29.90
200 21.90 { 29.90 | 37.90 : 39.90 | 44.90
225 2790 | 35.00 | 44.90 | 49.90 i 55.00
250 33.00 { 39.90 | 55.00 : 60.00 | 65.00
280 4490 { 60.00 | 70.00 { 85.00 { 90.00
315 55.00 { 70.00 | 85.00 {100.00:110.00
355 65.00 | 85.00 |105.00;120.00: 140.00
400 90.00 | 110.00 | 130.00: 155.00: 185.00
450 110.00: 140.00 : 164.00: 190.00: 200.00
500 130.00: 170.00 | 195.00: 230.00 -
560 160.00{ 209.00 | 239.00: 270.00 -

15<’39h




HDPE: KapurnUAn C-D yia épya > 5.0 €k. €
300.00
280.00
260.00 /)<
240.00 )( —
220.00 / —
e XA
;-;180-00 // —4—10atm
o 160.00 S —8-12.5atm
¥ 140.00
“Q .
¥ 100.00 j{//ﬂv ,;/ —0mtm
80.00 “
60.00 ——25atm
40.00
20.00 - : n—
0.00 | F TN : T T T T T T T T T T 1
32 40 50 63 75 90 110 125 140 160 200 225 250 280 315 355 400 450 500 560
Ovopoaotikn Stapetpog D (mm)
1" >0 ",OM < WA" T Y dphhsw & 0y p T h
2,3,21 . <" 'IV <_]' It < V(FPV{L R T
B T U< >80 > T I R S S R U "I B
Y h ¢« ¢ <W A" Y h <« <h h AB H h ¥ s h h AY " heh S M D ¥
R N I HKO _ ' | Koo . Thohaoatm M .
) s < " N . AN q) ¢ 2 t i / ¢ h ° _ ~ t 9 W . Amm) B 8 ~ % A Il v~ ¢ © i I
¢ h h > ¢ B h * N (4 7) DA ‘¢ h'>,"8 <’'BY ¥ A ¥ ¢ ¥ > B !

n' < 2. H"eVE
[ "+ ™Y 1 foptsis.gr’

L ¥ <40h



[ 7 ANhSBPYY Hd' M AR >w 7 Vep ey N
" refaEmsf 1B nfmm
AT >h " |6atm]| 10 atm| 12.5 atm| 16 atm
n *'h > 8 _ L. . ,

D (mm) Y 0€ K\
50 1.75 | 2.90 3.40 3.80

63 2.10 | 4.00 4.60 5.20

75 2.70 | 4.70 5.80 6.20

90 3.90 | 6.10 7.00 7.80
110 570 | 7.40 8.90 9.90
140 8.10 | 1250 | 14.10 : 16.30
160 10.80; 14.60 | 17.30 : 21.60
200 1410 20.60 ;| 26.00 : 30.30
225 17.30{ 27.10 i 31.40 | 37.90
280 29.30{ 43.30 | 51.90 | 63.00
315 34.60{ 54.10 | 65.00 | 76.00
355 41.20 65.00 ;| 78.00 : 92.00
400 51.50 81.00 | 97.00 :113.00
450 64.00; 98.00 | 119.00 | 140.00
500 81.00 | 118.00; 141.00 : 173.00

CEZhm

—

£

W

L

Kéotog C

180.00
170.00
160.00
150.00
140.00
130.00
120.00
110.00
100.00
90.00
80.00
70.00
60.00
50.00
40.00
30.00
20.00
10.00
0.00

PVC: KaprUAn C-D ywa épya < 1.5 €k. €

12.5 atm

16 atm

50 63 75 90 110 140 160 200 225 280 315 355 400 450
Ovopoaotikn Stapetpog D (mm)

500

1" >89 "Wdh " <wWA' Y AphhsTw g

¢s' 9 7 h

18 <’ 41h




[ 7 AN SEPYVY H®' . 7 h/\h2'¢>hw__"1““’>’"h¢“‘Iz

2rg L Emsf 1B nf mmy
EAT >h 16 atm| 10 atm| 12.5 atm| 16 atm
U Yy °_ 7 0 € K Y
D (mm) B '
50 1.70 | 2.80 3.30 3.70
63 2.00 { 3.90 4.50 5.00
75 2.60 | 4.60 5.60 6.00
90 3.80 | 5.90 6.80 7.60
110 550 | 7.20 8.60 9.60
140 790 | 12.10 | 13.70 | 15.80
160 10.50{ 14.20 | 16.80 : 21.00
200 13.70 20.00 | 25.20 | 29.40
225 16.80; 26.30 | 30.50 : 36.80
280 28.40 42.00 . 50.40 | 60.90
315 33.60{ 5250 | 63.00 : 73.50
355 40.00; 63.00 | 75.60 | 89.30
400 50.00{ 78.80 | 94.50 :110.00
450 62.00; 95.00 A 116.00 : 136.00
500 79.00{115.00: 137.00 : 168.00

—

W

L

Kéotog C

180.00
170.00
160.00
150.00
140.00
130.00
120.00
110.00
100.00
90.00
80.00
70.00
60.00
50.00
40.00
30.00
20.00
10.00
0.00

PVC: KaprtuAn C-D yia épya 1.5-5.0 €k. €

X
/
/
/X A
v X N
\//\ / =6 atm
xf 7l; A~ —#—10atm
70 12.5 atm
v/_;(l 16 atm

= =

T v T T T T T T T T T T T T
63 75 90 110 140 160 200 225 280 315 355 400 450 500

Ovopoaotikn Stapetpog D (mm)
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AN STPYVY HEd' © T

h ARZ Gshw 7"~ "sovpe s

KA~ >h|6atm|10atm|12.5 atm| 16 atm
n *'h >8 _ . . ,
D (mm) Y 0 € K Y
50 162 | 2.70 3.10 3.50
63 190 | 3.70 4.30 4.80
75 2.50 | 4.40 5.30 5.70
90 3.60 | 5.60 6.50 7.20
110 5.20 | 6.80 8.20 9.10
140 7.50 {1150 | 13.00 ' 15.00
160 10.00 | 13.50 | 16.00 : 20.00
200 13.00 | 19.00 | 23.90 ' 27.90
225 16.00 | 25.00 | 29.00 | 35.00
280 27.00 | 39.90 | 47.90 | 58.00
315 31.90 | 49.90 | 60.00 | 70.00
355 38.00 | 60.00 | 72.00 | 85.00
400 47.50 { 75.00 | 90.00 :105.00
450 59.00 | 90.00 | 110.00 :129.00
500 75.00 {109.00 | 130.00 :160.00

PVC: KapruAn C-D ywa épya > 5.0 €k. €

180.00
170.00 -
160.00
150.00 //\
140.00 -

_ 130:00 A

¥— 6 atm
== 10 atm
=== 12.5 atm

16 atm

50 63 75 90 110 140 160 200 225 280 315 355 400 450 500
Ovopoaotikn Stapetpog D (mm)
1 " >HPVErd >~  <' A8 >wZORr ya v oh
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2300 1 , HDPE PVC
1 . ¥ * _ h g v h S I A B h * >’ h 1 ¢ _ A 1
Ch v Y B w oo A h -~ " hy AU h AT T w , AYPES S >
¢ hpyC s ¢ h * & Ch_'J h B A h Y "1 _"" SW A, A
- 7t B h 1 h <" ¢ h W’Jh'(.‘h_"A"fl’<b;[{h5,‘”1"?\
1 AB S 1 ¢ 7t ! B h " «<h > Y * h h B " ¢ ht A h I B A
R ¢ h _h B - >B Ah GR%I'“‘:K‘_~O'L Che g™ rys g5y
<" Ch w ¥ A _"/\ ;v “"/‘\’_’8’<|5‘|5_"" ’_B’hryls‘_"_hh’hz -
D P R C ¥ <« AB o ¢crtt @ [hh v A
M® B 4 htwt HPPE S M s 6 mA SatmysiAbp TOPM® S AR A S nH B
10, 12.5, 16atm) > & N PVCAa " A >~ " 7 " A Ah B R >T T A
- >80 h < gty ' h K ‘mhe h A HDPE{ & A > A
s ,h "> Y A ptmt h ¢ ¢ h QK D" wmn
H © l“ L V. "/\">h‘_‘¢_/\ (’)BV+_B"CHDRE®J+.{J"1"I’>WE”/+\
32-560 mm, 8 A - 10 PYCE T ANS500pmps 4T >W AT _h 17 ¢
Lt h>8 Yot UCbI'I ¢ h - h AL, ¢ h B ' 4 ' Ch 1t h 300
Sh ' oxgm €h° “_h L YPE 2hSh® mco>'ChT Ut g hoyjtrthsshw Y
U M Hph UHpPpNXE ~ 7 GRPEA _ 7" Kh,™AYA_ T B8A w, 8"
r. " h ) t ¢ lt >v <- T l') q)
oo B" h -~ ' ¢ Y S 4 ' h ! C Yt AW 1 ' h'>sw >
¢h v v h OY
JOOAN SR Sy ¢ ] _HDRE WPVC ¢ - A T
JropteT<ta T T <t S oA NS oA B
BAT >h r = - 0€KYDU
nth>e 10 atm 12.5 atm 16 atm
D(mm) |HDPEPVCp ' h . ¥ hig v [HDPEPVCnp * h ., ¥2 hg v [HDPEPVCn ' h " hg Vv
90 7.015.6 14 25.0 84165 1.9 29.2 88172 1.6 22.2
110 9.3:6.8 2.5 36.8 12.0{ 8.2 3.8 46.3 13.0{ 9.1 3.9 42.9
140 14.0,11.5 2.5 21.7 17.0:13.0 4.0 30.8 20.0{15.0 5.0 33.3
160 16.0,13.5 2.5 18.5 20.0{16.00 4.0 25.0 25.0{20.00 5.0 25.0
200 21.9{19.00 2.9 15.3 29.9{23.9 6.0 251 |37.9{27.90 10.0 35.8
225 27.9{25.0 2.9 11.6 35.0{29.0 6.0 20.7 44.9135.0 9.9 28.3
280 44.9:39.9 5.0 12.5 60.0i{47.9 12.1 25.3 70.0{58.00 12.0 20.7
1_“/\ ~h "~ h -~ h A, -~ Ah ¢h ' 1 " h h 1t h Cha‘tms)¢h>'w_’“
_has o >w 7t Ch tatmh MH®PM € SduHYyNn MH®p
,l K o h ‘ K' '¢h<_h"‘<ll { K > . A K " t P\_/C_ ‘vHrDPE_s » /\Ij v ~ >| |< 7
h ¢ 7 ] B vy > B _h ¢ ¢ ¢ " AN h>>h_h A h 1 B AT



h,vl N 1 1 t >|| 1 t h 1 A > { t h ia'[nf'_>v|5 _-rvv‘(j2 hmrl_hv (:—h

YT Y CHDPEY A h S UPNCOosp Py 0, T s AR T < >w

>t ¢ B L. A S <h ™, AOD

Cms/\".‘h Co Y S8 1 h <_ AB ' ¢ <h > ' ¥ oY S 1 h <_ AB
"‘C"/\“>‘¢'pVO\hh BS ‘8" h Yy B G . A - h i1 >h . ANOD

2461 cn{Brriress Bmmmsl 1B parfliB Ipfnll@E

J’h’h > L h > <« ¥ [ ¥ S Yot -~ < h tcv h 1, 1
{‘h>w_ "‘ O)K sonnou B w A h 4’(‘_‘“2 J'Qh‘_' "
. h < j h " . YU "M Y hg > BB <hB<GRPIS T h . " A" h h -

H®Pndm 1 . <" A8  h 7~ Ductledrobn) * o _ "> 4" "7 0

B ,_"JB/\"I 1‘_""1' "I 'h'hJB_h‘ > B h Ah o, 1
. AB _h S K S v >t ¢ A T <" AY ., >h . AN nh A

sh i1 A" > ¢ h i h, '3 B ' >~ T 17 h
L>h 2y A w o T T Y ., h " Ducte' 1 ,
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rl‘f."/\-lh,q_|"q;/\05 h - B < h ' . M Y
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[ "+ " Y 1 Xinxingpipe&necplazanet
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Sw A <Y " T A T _ "> <THDPE M _ "0 ol )

W’J,/\Z{‘h_"s/\_h‘ B Y
AT >h 0 A 106061200mn " S - A0 LS h>w T LA
h * atnp n
"ShA GDTTIAT YT L EhSY Y kT S Y
I (l‘ h t O n n YY 1 { t h ] w Al t >| q < h N 1 B
h = TAan YY . ¢ ht MHAnNn YY &7 AhS H
! ¢h>‘,<' 1 B A B AhT B A' h > h h <« <h Q0
CODuctileHrany o © T . 7 h AhL Shw_rar T oot vy
1" rBfaEmMBf 1B nf mj
BAT >h 25atm|30atm|40atm
poh>e Yy - _ 7 o]
D (mm) B ‘
100 32.40
125 37.90
150 43.30
200 60.00
250 76.00
300 108.00
350 125.00
400 141.00
450 146.00
500 163.00
600 195.00
700 233.00
800 276.00
900 380.00
1000 400.00
1100 540.00
1200 660.00
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Kéotoc C (€/m)
8 8 8 8 8 8

8

o

Ductile Iron: KopurntUAn C-D yia épya < 1.5 €k. €

/

Y

=—4=—25 atm

/ —@—30 atm

-A—l’(. o

100

T
125 150 200 250 300 350

T T
400 450 500 600 700 800 900 100011001200
Ovopaotikn dtapetpog D (mm)

1 - " >8Dudtil@ron:y h >~ <' ASUR>W] N 34 Y7 oh
[ 7 AhC10Ductilelony [ ' _ Y h AR v o Y
2* rgfeEmf 1B nfmm
kA~ >h " | 25atm|30atm| 40 atm
J']' h > B _ . . ,
D (mm) v B ' ©
100 31.50
125 36.80
150 42.00
200 57.80
250 73.50
300 105.00
350 121.00
400 137.00
450 142.00
500 158.00
600 189.00
700 226.00
800 268.00
900 367.00
1000 390.00
1100 520.00
1200 640.00

18 < 4rh
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Kéotoc C (€/m)
8 8 8 8 8 8

8

o

Ductile Iron: KopntOAn C-D yia €pya 1.5-5.0 k. €

2

a

=—4=—25 atm

/ ——30atm

-,,..—l—'l/. o

M

T
100 125 150 200 250 300 350

T T
400 450 500 600 700 800 900 100011001200
Ovopaotikn dtapetpog D (mm)

1 - " >9Dudtl@ron;t h >~  <' ASU R >wW2 N yu Y7 oh

[ > AhSiiDuctilellony ' _ 7 h ARZ Shw Y s v

EAT >h" 25 atm| 30 atm| 40 atm

100 29.90
125 35.00
150 39.90
200 55.00
250 70.00
300 100.00
350 115.00
400 130.00
450 135.00
500 150.00
600 180.00
700 215.00
800 255.00
900 350.00
1000 370.00
1100 490.00
1200 610.00

15<’4]_8h




Ductile Iron: KapmntOAn C-D yia €pya > 5.0 €k. €

n' < ' APh Hd "  ak"As Cht g
[ "+ " Y 1irisltd.net” ©

700
600
— 500
E
¥ 400
< //4 —4—25 atm
© 300
g 4/ —fi—30 atm
* 200 ~—#—40 atm
100
0 T T T T T T T T T T T T T T T T 1
100 125 150 200 250 300 350 400 450 500 600 700 800 900 100011001200
Ovopaotikn Stapetpog D (mm)
1 - " >10Duetilelron:y h >~  <' ASU R >wZ N 31 Y oh
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A B, B~ ¢on > B VA T oo AN Y B - B G
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m'hefp_ "+ 77" h  wIBRKkpPH pPdPn BT D €0
, o AN > T At T > LAt C T s >t <hitp/iwviwsprofisol.gr/h T h
L R B <" ¢ YT chemo ThRTh YA d
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~-n, T, T AaT>hT T C_ A 0¥ VSIT2EZMMS - A0 LT h>w T LA
~0 T V' ' _ 5 SBM2STn>8B S
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s, h STy >EAs  ve ., . " h CBpEc i< {PAH "N
Y fnrg ¢ _ < T b T <A AR O
<Y v - h b, 1Y b n]‘h A h SB7 , hY hwah EB""{/\'
w ¢ . B ! h Ahat ¢ Yy
gAaha o T CG0 . I, BAhT ¢ g™ g BALTh, WS
>"¢"Cm0 ¢oh * 39 H ht' 4 ™7 g w o, AY IAL, T Y YA h h
Sy h h A MU <A WO'®, 6 A NG =G WEh LY
1‘h1+|51/\"'” >W’¢""’I"_>,.M\ STt w B, A {"C‘>d'” C Y on J
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http://www.profisol.gr/

rl V . _ BJ_ h

n' h > &

(mm) (mm)
4.0 315.8 63.41 @ 6152 | 58.36
4.5 314.8 71.22 | 69.10 | 65.55
4.8 314.2 75.90 | 73.64 | 69.86
5.0 3138 79.01 | 76.66 | 72.72
5.2 313.4 82.12 | 79.67 | 75.59
5.6 312.6 88.33 | 85.69 | 81.30
6.0 311.8 94.52 | 91.70 | 87.00
6.4 311.0 100.69 | 97.69 | 92.68
7.0 309.8 109.93 | 106.64| 101.18

323.8 7.1 309.6 111.46 | 108.13| 102.59
7.9 308.0 123.71 | 120.01| 113.86
8.0 307.8 125.23 | 121.49| 115.26
8.2 307.4 128.28 | 124.45| 118.07
8.3 307.2 129.81 | 125.93| 119.47
9.0 305.8 140.44 | 136.25| 129.26
9.6 304.6 149.52 | 145.05| 137.62
10.3 303.2 160.06 | 155.28| 147.32
11.1 301.6 172.05; 166.92| 158.36
12.7 208.4 195.85 | 190.00| 180.26

'1l5<’51h
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AW B ' h T AN hp

4.0 347.6 69.71 | 67.63 | 64.17
4.5 346.6 78.32 | 75.98 | 72.08
4.8 346.0 83.47 | 80.98 | 76.82
5.0 345.6 86.90 | 84.30 | 79.98
52 345.2 90.32 | 87.62 | 83.13
5.6 344.4 97.16 | 94.26 | 89.42
6.0 343.6 103.98 | 100.87; 95.70
6.4 342.8 110.78 | 107.48; 101.96
355.6 7.0 341.6 120.96 ; 117.35; 111.33
’ 7.1 341.4 122.65 118.99 112.89
7.9 339.8 136.16 | 132.09; 125.32
8.0 339.6 137.84 | 133.73} 126.87
8.2 339.2 141.21 | 136.99; 129.97
9.0 337.6 154.63 | 150.01; 142.32
9.6 336.4 164.65; 159.74 151.54
10.3 335.0 176.30 | 171.04; 162.27
111 3334 189.55: 183.89: 174.46
12.7 330.2 215.87 . 209.42 | 198.68
4.5 397.4 89.65 | 86.97 | 8251
4.8 396.8 9555 | 92.70 | 87.95
5.0 396.4 99.49 | 96.52 | 91.57
5.2 396.0 103.41} 100.33; 95.18
5.6 395.2 111.26 | 107.94} 102.40
6.0 394.4 119.09 | 115.53; 109.61
6.4 393.6 126.90 | 123.11} 116.80
7.0 392.4 138.59 | 134.45; 127.55
406.4 7.1 392.2 140.53 | 136.34} 129.34
7.9 390.6 156.05 | 151.39; 143.63
8.0 390.4 157.99 | 153.27 145.41
8.2 390 161.86 | 157.03 148.97
9.0 388.4 177.29: 172.00{ 163.18
9.5 387.4 186.90 | 181.33; 172.03
10.0 386.4 196.49 . 190.63; 180.85
11.0 384.4 215.60 ; 209.16 198.44
12.0 382.4 234.60 ¢ 227.60{ 215.93
12.7 381.0 247.85 240.45 228.12

'1l5<’52h
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AW B ' h T AN hp
4.5 448.2 100.98 | 97.97 | 92.94
4.8 447.6 107.64 | 104.43; 99.07
5.0 447.2 112.08 | 108.73} 103.16
5.2 446.8 116.51} 113.03; 107.23
5.6 446.0 125.36 | 121.62; 115.38
6.0 445.2 134.19 | 130.19; 123.51
6.4 444 .4 143.01 | 138.75; 131.63
7.0 443.2 156.21; 151.55; 143.78
4572 7.1 443.0 158.41 | 153.68; 145.80
7.9 441.4 175.95: 170.69 | 161.94
8.0 441.2 178.13 ¢ 172.82; 163.95
8.2 440.8 18251 177.06; 167.98
9.0 439.2 199.95 193.99 184.04
9.5 438.2 210.83 ; 204.53 194.04
10.0 437.2 221.68 ; 215.06{ 204.03
11.0 435.2 243.30; 236.03] 223.93
12.0 433.2 264.82 ; 256.92 | 243.74
12.7 431.8 279.83 271.47| 257.55
5.0 498.0 124.67 ¢ 120.95} 114.74
5.2 497.6 129.60 | 125.73} 119.29
5.6 496.8 139.46 | 135.30} 128.36
6.0 496.0 149.30 | 144.85; 137.42
6.4 495.2 159.13 | 154.38 146.46
7.0 494.0 173.84 . 168.65; 160.00
7.1 493.8 176.29 | 171.03}{ 162.26
508.0 7.9 492.2 195.84 | 189.99; 180.25
8.0 492.0 198.28 | 192.36{ 182.50
8.2 491.6 203.15: 197.09; 186.98
9.0 490.0 222.62 ¢ 215.97 204.90
9.5 489.0 234.75 227.74; 216.06
10.0 488.0 246.86 1 239.49 227.21
11.0 486.0 271.00; 262.91; 249.43
12.0 484.0 295.04 ¢ 286.23| 271.55
12.7 482.6 311.81} 302.50| 286.99
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AW B ' h - Ah S h Y
5.0 548.8 137.26 | 133.16} 126.33
5.2 548.4 142.70 ;| 138.44 131.34
5.6 547.6 153.56 | 148.98} 141.34
6.0 546.8 164.41 | 159.50; 151.32
6.4 546.0 175.25; 170.02} 161.30
7.0 544.8 191.47 ; 185.75; 176.23
7.1 544.6 194.17 | 188.37; 178.71
558.8 7.9 543.0 215.73; 209.29 198.56
8.0 542.8 218.42 ;: 211.90; 201.04
8.2 542.4 223.80 . 217.12} 205.99
9.0 540.8 245.28 1 237.96 225.76
9.5 539.8 258.67 ; 250.95 238.08
10.0 538.8 272.04 1 263.92; 250.38
11.0 536.8 298.70 . 289.78 | 274.92
12.0 534.8 325.26 } 315.55; 299.36
12.7 533.4 343.79 . 333.53| 316.42
5.6 598.4 167.66 | 162.66; 154.32
6.0 597.6 179.52 1 174.16 | 165.23
6.4 596.8 191.36} 185.65 176.13
7.0 595.6 209.09 ;| 202.85 192.45
7.1 595.4 212.05! 205.72} 195.17
7.9 593.8 235.63 . 228.59 216.87
8.0 593.6 238.57 i 231.45 219.58
609.6 8.2 593.2 244.45 . 237.15] 224.99
9.0 591.6 267.94 1 259.95i 246.61
9.5 590.6 28259 274.16 260.10
10.0 589.6 297.22 : 288.35| 273.56
11.0 587.6 326.40 . 316.65; 300.41
12.0 585.6 355.47 ; 344.86 327.18
12.7 584.2 375.77 ;| 364.55| 345.86
13.0 583.6 384.45 ¢ 372.98 353.85
14.3 581.0 421.98 | 409.38| 388.39
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AW B ' h - Ah S h Y
5.6 649.2 181.77} 176.34: 167.30
6.0 648.4 194.63} 188.82: 179.14
6.4 647.6 207.48 | 201.29: 190.96
7.0 646.4 226.72 } 219.95: 208.67
7.1 646.2 229.93 | 223.06: 211.62
7.9 644.6 255.52 1 247.89: 235.18
8.0 644.4 258.71 1 250.99: 238.12
8.2 644.0 265.10 | 257.19: 244.00
660.4 9.0 642.4 290.61 | 281.93: 267.47
9.5 641.4 306.52 | 297.37: 282.12
10.0 640.4 322.40 | 312.78: 296.74
10.7 639.0 344.60 | 334.31; 317.17
11.0 638.4 354.10 | 343.53; 325.91
12.0 636.4 385.69 | 374.18 354.99
12.7 635.0 407.75 395.58 375.29
13.0 634.4 417.19 | 404.73 | 383.98
14.3 631.8 457.99 | 444,31 421.53
5.6 700.0 195.87 | 190.02; 180.28
6.0 699.2 209.74 } 203.48; 193.04
6.4 698.4 223.59 | 216.92: 205.80
7.0 697.2 244.35 | 237.05; 224.90
7.1 697.0 247.80 | 240.41; 228.08
7.9 695.4 275.41} 267.19; 253.49
8.0 695.2 278.86 | 270.53: 256.66
8.2 694.8 285.75 | 277.22} 263.00
711.2 9.0 693.2 313.27 | 303.92: 288.33
9.5 692.2 330.44 | 320.57: 304.13
10.0 691.2 347.58 | 337.21; 319.91
10.7 689.8 371.54 | 360.45; 341.97
11.0 689.2 381.80 ¢ 370.40; 351.40
12.0 687.2 415.91 | 403.49; 382.80
12.7 685.8 439.73 | 426.60 404.73
13.0 685.2 449.92 | 436.49; 414.11
14.3 682.6 493.99 | 479.25 454.67
6.4 749.2 239.71 1 232.56; 220.63
7.1 747.8 265.68 | 257.75; 244.53
7.9 746.2 295.31 | 286.49: 271.80
8.0 746.0 299.00 | 290.08: 275.20
9.0 744.0 335.93} 325.91: 309.19
762.0 9.5 743.0 354.36 | 343.78: 326.15
10.0 742.0 372.76 | 361.64: 343.09
12.0 738.0 446.13 | 432.81; 410.61
12.7 736.6 471.71} 457.63 434.16
13.0 736.0 482.66 | 468.25; 444.24
14.3 733.4 530.00 | 514.18 487.81
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AW B ' h T AN hp
6.4 800.0 255.83 | 248.19 235.46
7.0 798.8 279.60; 271.26| 257.35
7.1 798.6 283.56 . 275.10| 260.99
7.9 797.0 315.20 . 305.79| 290.11
8.0 796.8 319.15 309.62; 293.74
8.2 796.4 327.05 317.28| 301.01
9.0 794.8 358.60 | 347.89 330.05
812.8 9.5 793.8 378.28 . 366.99| 348.17
10.0 792.8 397.94  386.07| 366.27
10.7 791.4 425.43 ¢ 412.73 | 391.56
11.0 790.8 437.19 424.14} 402.39
12.0 788.8 476.34 1 462.12 | 438.43
12.5 787.8 495.88 1 481.08| 456.41
13.0 786.8 515.40 . 500.01 474.37
14.3 784.2 566.01 i 549.12; 520.96
7.0 900.4 314.86 . 305.46| 289.79
7.1 900.2 319.32} 309.79; 293.90
8.0 898.4 359.44 ; 348.71 330.83
8.2 898.0 368.34 | 357.35| 339.02
9.0 896.4 403.92} 391.87| 371.77
9.5 895.4 426.13} 413.41 | 392.21
914.4 10.0 894.4 448.31} 434.93| 412.62
10.7 893.0 479.32 ;1 465.01| 441.16
11.0 892.4 492,59 477.89| 453.38
12.0 890.4 536.78 | 520.76 | 494.05
12.5 889.4 558.84 | 542.15] 514.35
12.7 889.0 567.65: 550.71; 522.46
13.0 888.4 580.87 | 563.53] 534.63
14.3 885.8 638.03 | 618.99 587.24
7.1 1001.8 355.08 | 344.48| 326.81
7.9 1000.2 394.77 : 382.99 363.35
8.0 1000.0 399.73 1 387.80} 367.91
8.2 999.6 409.64 } 397.41| 377.03
9.0 998.0 449.25 435.84 | 413.49
9.5 997.0 473.97 1 459.82 | 436.24
1016.0 | 10.0 996.0 498.67 | 483.78| 458.98
11.0 994.0 547.99 . 531.63| 504.37
12.0 992.0 597.21 : 579.39| 549.68
12.5 991.0 621.79 . 603.23| 572.29
12.7 990.6 631.61: 612.76] 581.33
13.0 990.0 646.34 . 627.04 | 594.89
14.3 987.4 710.05: 688.86] 653.53
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AW B ' h T AN hp
7.9 1101.8 43456} 421.59| 399.97
8.0 1101.6 440.02 } 426.88| 404.99
8.2 1101.2 450.94 ; 437.48 | 415.04
9.0 1099.6 49458 1 479.81| 455.21
9.5 1098.6 521.82 . 506.24; 480.28
1117.6 10.0 1097.6 549.03 | 532.64; 505.33
11.0 1095.6 603.39 | 585.38; 555.36
12.0 1093.6 657.65 ; 638.02 605.30
12.5 1092.6 684.74 1 664.30; 630.24
12.7 1092.2 695.57 | 674.81 640.20
13.0 1091.6 711.81: 690.56; 655.15
14.3 1089.0 782.07 . 758.72| 719.82
7.9 1203.4 474.35} 460.19| 436.59
8.0 1203.2 480.31 . 465.97 | 442.08
8.2 1202.8 492.24 ¢ 477.54 | 453.05
9.0 1201.2 539.90 ;| 523.79 | 496.93
9.5 1200.2 569.66 . 552.66 | 524.32
10.0 1199.2 599.40 : 581.50; 551.68
1219.2 10.7 1197.8 640.98 | 621.85; 589.96
11.0 1197.2 658.79 | 639.12; 606.35
11.7 1195.8 700.31: 679.40; 644.56
12.0 1195.2 718.09 | 696.65| 660.92
12.5 1194.2 747.70: 725.38| 688.18
12.7 1193.8 759.53 | 736.86| 699.07
13.0 1193.2 777.28 1 754.08% 715.41
14.3 1190.6 854.09 | 828.59 786.10
8.0 1304.8 520.60 : 505.06| 479.16
8.2 1304.4 533.53 517.61; 491.06
9.0 1302.8 585.23 | 567.76| 538.64
9.5 1301.8 617.51 599.07 568.35
10.0 1300.8 649.76 | 630.36 | 598.04
1320.8 10.7 1299.4 694.87 | 674.13| 639.56
11.0 1298.8 714.19: 692.87 | 657.34
12.0 1296.8 778.52; 755.28 716.55
12.5 1295.8 810.65 786.45| 746.12
12.7 1295.4 823.49: 798.91 757.94
13.0 1294.8 842.75 . 817.60| 775.67
14.3 1292.2 926.11 . 898.46| 852.39
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AW B ' h T AN hp
8.0 1406.4 560.89 | 544.15| 516.24
8.2 1406.0 574.83 . 557.67 | 529.07
9.0 1404.4 630.56 | 611.73; 580.36
9.5 1403.4 665.35 645.49| 612.39
10.0 1402.4 700.12 . 679.22| 644.39
1499 4 10.7 1401.0 748.76 | 726.41| 689.16
11.0 1400.4 769.59 : 746.62; 708.33
12.0 1398.4 838.96 | 813.91; 772.17
12.5 1397.4 873.60 : 847.52; 804.06
12.7 1397.0 887.45 860.96; 816.81
13.0 1396.4 908.22 : 881.11; 835.93
14.3 1393.8 998.13 | 968.33} 918.67
8.2 1507.6 616.13 | 597.74; 567.08
9.0 1506.0 675.88 ! 655.71 622.08
9.5 1505.0 713.20 0 691.91 656.42
10.0 1504.0 750.48 | 728.08 | 690.74
10.7 1502.6 802.65: 778.69; 738.75
11.0 1502.0 824.99 | 800.36| 759.32
1524.0 11.7 1500.6 877.08 : 850.90; 807.26
12.0 1500.0 899.39 | 872.54| 827.80
12.5 1499.0 936.56 : 908.60; 862.00
12.7 1498.6 951.41: 923.01 875.68
13.0 1498.0 973.70 | 944.63| 896.19
14.3 1495.4 1070.14 1038.20; 984.96
8.2 1609.2 657.43 . 637.80] 605.09
9.0 1607.6 721.21; 699.68 663.80
9.5 1606.6 761.04 ; 738.32; 700.46
10.0 1605.6 800.85: 776.94 737.10
10.7 1604.2 856.53 ;| 830.97 788.35
1625.6 11.0 1603.6 880.39 | 854.11 810.31
11.7 1602.2 936.00 | 908.06; 861.50
12.0 1601.6 059.83 1 931.17| 883.42
12.5 1600.6 999.51 | 969.67 ] 919.95
12.7 1600.2 1015.38 985.07 | 934.55
13.0 1599.6 1039.17; 1008.15] 956.45
14.3 1597.0 1142.16; 1108.07; 1051.24]
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AW B ' h T AN hp

9.0 1709.2 766.53 1 743.65| 705.52

9.5 1708.2 808.88 | 784.74 744.50

10.0 1707.2 851.21 | 825.80 783.45

10.7 1705.8 910.42 | 883.25| 837.95

11.0 1705.2 935.79 1 907.85| 861.29

1727.2 | 11.7 1703.8 994.93 | 965.23| 915.73
12.0 1703.2 1020.26. 989.81| 939.05

12.5 1702.2 1062.46; 1030.75; 977.89

12.7 1701.8 1079.34;: 1047.12; 993.42

13.0 1701.2 1104.64; 1071.66; 1016.71

14.3 1698.6 1214.18: 1177.94; 1117.53

9.0 1810.8 811.86: 787.63| 747.24

10.0 1808.8 901.57 | 874.66; 829.81

10.5 1807.8 946.39 | 918.14 | 871.06

10.7 1807.4 964.31 ! 935.53| 887.55

11.0 1806.8 991.18 | 961.60{ 912.28

1828.8 | 11.7 1805.4 1053.85; 1022.40; 969.96
12.0 1804.8 1080.70: 1048.44; 994.67

12.5 1803.8 1125.42; 1091.82; 1035.83

12.7 1803.4 1143.30: 1109.17; 1052.29

13.0 1802.8 1170.11; 1135.18; 1076.97

14.3 1800.2 1286.20: 1247.81; 1183.82

9.0 1912.4 857.19 ! 831.60 788.95

10.0 1910.4 951.93: 923.52; 876.16

10.7 1909.0 1018.20: 987.81 937.15

11.0 1908.4 1046.58; 1015.34; 963.27

1930.4 11.7 1907.0 1112.78: 1079.56; 1024.20
12.0 1906.4 1141.13: 1107.07; 1050.30

12.5 1905.4 1188.37;: 1152.90; 1093.77

12.7 1905.0 1207.26; 1171.22; 1111.16

13.0 1904.4 1235.58: 1198.70; 1137.23

14.3 1901.8 1358.22; 1317.68; 1250.10

9.0 2014.0 902.51 . 875.57| 830.67

10.0 2012.0 1002.30: 972.38 922.51

11.0 2010.0 1101.98: 1069.09; 1014.26

11.7 2008.6 1171.70: 1136.73; 1078.43

2032.0 | 12.0 2008.0 1201.57; 1165.70; 1105.92
12.5 2007.0 1251.32; 1213.97; 1151.72

12.7 2006.6 1271.22; 1233.27; 1170.03

13.0 2006.0 1301.05; 1262.22; 1197.49

14.3 2003.4 1430.24: 1387.54| 1316.39
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AR Chg' oMy 8 ° LT " 1 h
B 0 B B
n ) - {I" [N 4-[" [ 4J-" ¢
OB A~ >h
noh o> (atm) (atm) | (atm)
(mm) ~| S235JR3 S275JH S355J2G
(ST 37-2] (ST 44) (ST52)
315.8 26 33 41 58.36
314.8 31 39 48 65.55
314.2 34 43 53 69.86
313.8 36 45 56 72.72
313.4 38 47 59 75.59
312.6 42 52 65 81.30
311.8 45 57 71 87.00
311.0 49 61 75 92.68
309.8 55 69 86 101.18
309.6 56 71 88 102.59
308.0 64 80 100 113.86
307.8 65 81 101 115.26
307.4 67 84 104 118.07
307.2 68 85 106 119.47
305.8 75 94 116 129.26
304.6 80 101 125 137.62
303.2 87 109 136 147.32
301.6 95 119 148 158.36
298.4 110 138 172 180.26
347.6 24 30 37 64.17
346.6 28 35 44 72.08
346.0 31 39 48 76.82
345.6 33 41 51 79.98
345.2 34 43 54 83.13
344.4 38 48 59 89.42
343.6 41 52 65 95.70
342.8 44 56 69 101.96
341.6 50 63 78 111.33
341.4 51 64 80 112.89
339.8 58 73 91 125.32
339.6 59 74 92 126.87
339.2 61 76 95 129.97
337.6 68 85 106 142.32
336.4 73 92 114 151.54
335.0 79 100 124 162.27
3334 86 108 134 174.46
330.2 100 126 156 198.68
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AW B T Ah C©hp
397.4 25 31 38 82.51
396.8 27 34 42 87.95
396.4 29 36 44 91.57
396.0 30 38 47 95.18
395.2 33 42 52 102.40
394.4 36 45 56 109.61
393.6 39 49 61 116.80
392.4 44 55 68 127.55
392.2 45 56 70 129.34
390.6 51 64 79 143.63
390.4 52 65 80 145.41
390.0 53 67 83 148.97
388.4 59 75 92 163.18
387.4 63 80 99 172.03
386.4 67 84 104 180.85
384.4 75 94 116 198.44
382.4 82 104 128 215.93
381.0 88 110 137 228.12
448.2 22 28 34 92.94
447.6 24 30 37 99.07
447.2 25 32 39 103.16
446.8 27 34 42 107.23
446.0 29 37 46 115.38
445.2 32 40 50 123.51
444.4 35 43 54 131.63
443.2 39 49 61 143.78
443.0 40 50 62 145.80
441.4 45 57 71 161.94
441.2 46 58 72 163.95
440.8 47 59 74 167.98
439.2 53 66 82 184.04
438.2 56 71 88 194.04
437.2 60 75 93 204.03
435.2 66 83 104 223.93
433.2 73 92 114 243.74
431.8 78 98 122 257.55
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AW B T Ah C©hp
498.0 23 29 36 114.74
497.6 24 30 37 119.29
496.8 27 33 41 128.36
496.0 29 36 45 137.42
495.2 31 39 49 146.46
494.0 35 44 55 160.00
493.8 36 45 56 162.26
492.2 41 51 64 180.25
492.0 41 52 64 182.50
491.6 43 53 66 186.98
490.0 47 60 74 204.90
489.0 51 64 79 216.06
488.0 54 67 84 227.21
486.0 60 75 93 249.43
484.0 66 83 103 271.55
482.6 70 88 110 286.99
548.8 21 26 32 126.33
548.4 22 27 34 131.34
547.6 24 30 38 141.34
546.8 26 33 41 151.32
546.0 28 36 44 161.30
544.8 32 40 50 176.23
544.6 33 41 51 178.71
543.0 37 47 58 198.56
542.8 38 47 59 201.04
542.4 39 49 60 205.99
540.8 43 54 67 225.76
539.8 46 58 72 238.08
538.8 49 61 76 250.38
536.8 54 68 85 274.92
534.8 60 75 93 299.36
533.4 64 80 100 316.42
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AW B T Ah C©hp
598.4 22 28 34 154.32
597.6 24 30 38 165.23
596.8 26 33 40 176.13
595.6 29 37 46 192.45
595.4 30 37 47 195.17
593.8 34 43 53 216.87
593.6 34 43 54 219.58
593.2 35 45 55 224.99
591.6 40 50 62 246.61
590.6 42 53 66 260.10
589.6 45 56 70 273.56
587.6 50 63 78 300.41
585.6 55 69 86 327.18
584.2 59 74 91 345.86
583.6 60 75 94 353.85
581.0 67 84 104 388.39
649.2 20 26 32 167.30
648.4 22 28 35 179.14
647.6 24 30 37 190.96
646.4 27 34 42 208.67
646.2 28 35 43 211.62
644.6 31 39 49 235.18
644.4 32 40 50 238.12
644.0 33 41 51 244.00
642.4 37 46 57 267.47
641.4 39 49 61 282.12
640.4 41 52 64 296.74
639.0 45 56 69 317.17
638.4 46 58 72 325.91
636.4 51 64 79 354.99
635.0 54 68 84 375.29
634.4 56 70 86 383.98
631.8 62 77 96 421.53
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AW B Ah S h Y
700.0 19 24 30 180.28
699.2 21 26 32 193.04
698.4 22 28 35 205.80
697.2 25 32 39 224.90
697.0 26 32 40 228.08
695.4 29 37 45 253.49
695.2 30 37 46 256.66
694.8 30 38 47 263.00
693.2 34 43 53 288.33
692.2 36 45 56 304.13
691.2 38 48 60 319.91
689.8 41 52 65 341.97
689.2 43 54 67 351.40
687.2 47 59 73 382.80
685.8 50 63 78 404.73
685.2 52 65 80 414.11
682.6 57 72 89 454.67
749.2 21 26 33 220.63
747.8 24 30 37 244.53
746.2 27 34 42 271.80
746.0 28 35 43 275.20
744.0 32 40 49 309.19
743.0 34 42 53 326.15
742.0 36 45 56 343.09
738.0 44 55 69 410.61
736.6 47 59 73 434.16
736.0 438 60 75 44424
733.4 53 67 83 487.81
800.0 19 24 30 235.46
798.8 22 28 34 257.35
798.6 22 28 35 260.99
797.0 26 32 40 290.11
796.8 26 32 40 293.74
796.4 27 33 41 301.01
794.8 30 37 46 330.05
793.8 32 40 49 348.17
792.8 34 42 52 366.27
791.4 36 45 56 391.56
790.8 37 47 58 402.39
788.8 41 52 64 438.43
787.8 43 54 67 456.41
786.8 45 57 70 474.37
784.2 50 63 78 520.96
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AW B T Ah C©hp
900.4 20 25 30 289.79
900.2 20 25 31 293.90
898.4 23 29 36 330.83
898.0 24 30 37 339.02
896.4 26 33 41 371.77
895.4 28 35 44 392.21
894.4 30 37 46 412.62
893.0 32 40 50 441.16
892.4 33 42 52 453.38
890.4 37 46 57 494.05
889.4 38 48 60 514.35
889.0 39 49 61 522.46
888.4 40 50 62 534.63
885.8 45 56 69 587.24
1001.8 18 22 28 326.81
1000.2 20 26 32 363.35
1000.0 21 26 32 367.91
999.6 21 27 33 377.03
998.0 24 30 37 413.49
997.0 25 32 39 436.24
996.0 27 34 42 458.98
994.0 30 38 a7 504.37
992.0 33 41 51 549.68
991.0 35 43 54 572.29
990.6 35 44 55 581.33
990.0 36 45 56 594.89
987.4 40 50 62 653.53
1101.8 19 23 29 399.97
1101.6 19 24 29 404.99
1101.2 19 24 30 415.04
1099.6 22 27 34 455.21
1098.6 23 29 36 480.28
1097.6 24 31 38 505.33
1095.6 27 34 42 555.36
1093.6 30 38 47 605.30
1092.6 31 39 49 630.24
1092.2 32 40 50 640.20
1091.6 33 41 51 655.15
1089.0 36 46 57 719.82

'1l5<’65h



AW B T Ah C©hp
1203.4 17 21 26 436.59
1203.2 17 22 27 442.08
1202.8 18 22 28 453.05
1201.2 20 25 31 496.93
1200.2 21 27 33 524.32
1199.2 22 28 35 551.68
1197.8 24 30 38 589.96
1197.2 25 31 39 606.35
1195.8 27 34 42 644.56
1195.2 27 35 43 660.92
1194.2 29 36 45 688.18
1193.8 29 37 46 699.07
1193.2 30 38 47 715.41
1190.6 33 42 52 786.10
1304.8 16 20 25 479.16
1304.4 16 21 25 491.06
1302.8 18 23 28 538.64
1301.8 20 24 30 568.35
1300.8 21 26 32 598.04
1299.4 22 28 35 639.56
1298.8 23 29 36 657.34
1296.8 25 32 40 716.55
1295.8 27 33 41 746.12
1295.4 27 34 42 757.94
1294.8 28 35 43 775.67
1292.2 31 39 48 852.39
1406.4 15 19 23 516.24
1406.0 15 19 24 529.07
1404.4 17 21 26 580.36
1403.4 18 23 28 612.39
1402.4 19 24 30 644.39
1401.0 21 26 32 689.16
1400.4 21 27 33 708.33
1398.4 24 30 37 772.17
1397.4 25 31 38 804.06
1397.0 25 32 39 816.81
1396.4 26 32 40 835.93
1393.8 29 36 45 918.67
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AW B T Ah C©hp
1507.6 14 18 22 567.08
1506.0 16 20 25 622.08
1505.0 17 21 26 656.42
1504.0 18 22 28 690.74
1502.6 19 24 30 738.75
1502.0 20 25 31 759.32
1500.6 21 27 33 807.26
1500.0 22 28 34 827.80
1499.0 23 29 36 862.00
1498.6 23 29 37 875.68
1498.0 24 30 37 896.19
1495.4 27 34 42 984.96
1609.2 13 17 21 605.09
1607.6 15 19 23 663.80
1606.6 16 20 25 700.46
1605.6 17 21 26 737.10
1604.2 18 23 28 788.35
1603.6 19 23 29 810.31
1602.2 20 25 31 861.50
1601.6 21 26 32 883.42
1600.6 22 27 34 919.95
1600.2 22 28 34 934.55
1599.6 23 28 35 956.45
1597.0 25 31 39 1051.24
1709.2 14 18 22 705.52
1708.2 15 19 23 744.50
1707.2 16 20 25 783.45
1705.8 17 21 27 837.95
1705.2 18 22 27 861.29
1703.8 19 24 29 915.73
1703.2 19 24 30 939.05
1702.2 20 26 32 977.89
1701.8 21 26 32 993.42
1701.2 21 27 33 1016.71
1698.6 24 30 37 1117.53
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AW B T Ah C©hp
1810.8 13 17 21 747.24
1808.8 15 19 23 829.81
1807.8 16 20 25 871.06
1807.4 16 20 25 887.55
1806.8 17 21 26 912.28
1805.4 18 22 28 969.96
1804.8 18 23 29 994.67
1803.8 19 24 30 1035.83
1803.4 20 25 30 1052.29
1802.8 20 25 31 1076.97
1800.2 22 28 35 1183.82
1912.4 12 16 19 788.95
1910.4 14 18 22 876.16
1909.0 15 19 24 937.15
1908.4 16 20 25 963.27
1907.0 17 21 26 1024.20
1906.4 17 22 27 1050.30
1905.4 18 23 28 1093.77
1905.0 19 23 29 1111.16
1904.4 19 24 30 1137.23
1901.8 21 26 33 1250.10
2014.0 12 15 18 830.67
2012.0 13 17 21 922.51
2010.0 15 19 23 1014.26
2008.6 16 20 25 1078.43
2008.0 16 21 26 1105.92
2007.0 17 22 27 1151.72
2006.6 18 22 27 1170.03
2006.0 18 23 28 1197.49
2003.4 20 25 31 1316.39
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OB A~ >h 25 atm OB A~ >h 30 atm OB A~ >h 40 atm
n *h >8 _ n *'h >8 _ n 'h >8 _
(mm) (mm) (mm)
Y o 0eKdYL Y 7 Y e K YU _
315.8 58.36 314.8 65.55 315.8 58.36
347.6 64.17 347.6 64.17 346.0 76.82
397.4 82.51 397.4 82.51 397.4 82.51
447.6 99.07 448.2 92.94 447.2 143.78
498.0 114.74 498 114.74 496.8 128.36
548.8 126.33 548.8 126.33 547.6 141.34
597.6 165.23 597.6 165.23 597.6 165.23
649.2 167.30 649.2 167.30 646.4 208.67
700.0 180.28 700.0 180.28 697.2 224.90
749.2 220.63 747.8 244,53 746.2 271.80
800.0 235.46 800.0 235.46 797.0 290.11
900.4 289.79 900.4 289.79 896.4 371.77
1000.2 363.35 1001.8 326.81 997 436.24
1101.6 404.99 1101.8 399.97 1097.6 505.33
1203.4 436.59 1201.2 496.93 1197.2 606.35
1304.8 479.16 1301.8 568.35 1296.8 716.55
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n > ¥ 25 atm 30 atm 40 atm
(mm)
300 F opmp 58.36 100.0 58.36 41.6 71.4
350 F oprT 64.17 115.0 64.17 50.8 79.2
400 £ npn 82.51 130.0 82.51 47.5 57.6
450 F npy 99.07 135.0 92.94 42.1 45.3
500 F nfpy 114.74 150.0 114.74 35.3 30.7
600 F ppy 165.23 180.0 165.23 14.8 8.9
700 ¥ T pn245.0 180.28 34.7 19.3
800 F y ph2B5.0 235.46 19.5 8.3
900 F p360.0 289.79 60.2 20.8
1000 f wmp3vG0 363.35 6.6 1.8
1100 £ M m4Om0 404.99 85.0 21.0
1200 ¥ wmH{61M0 436.59 173.4 39.7
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12.40.01

Me owhrjvec GakTuhioeibol akapypiag SN 2.5 kN/m?
Bookéc TipEC TTou avTigtorkody o8 owinvec PN 1,0 atm

O Tipéc povadoc Tow TTapovToc GpBpou (Boowéc nipéc, BT) |, avaloyo pe Tnv
OVOUOOTIKN THiECN Twy gwAfvwy, Tipogappdl ovTon pe Baon Toug akdhouBoug

OUVTEAEOTEC

-gwhfvecPN 1atm: TE =BT x 1,000
- owhrfivecPN Gatm: TE. =BT x1,075
-owhrfivecPN 10 atm: TE. =BT x 1,125
- owhrfivecPN 12 atm: T.E. =BT x 1,150
- owhrfivecPN 16 atm: TE. =BT x 1,225

- owhrfivecPN 20 atm: TE. =BT x 1,275
- owhnivec PN 25 atm: TE. =BT x 1,350
- owhrivec PN 32 atm: T.E. =BT x 1,500
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1.

J¢5/\_’GRE1“¢<H'/\"B'I ‘h’hJ"/\_h' Y
~n, "~ AT >h T T O A 68 T-2400mM S - A0 4T h > W
~f<h>s* ¢cX MANZ awHX MCX HANAX Hp ¢h' oH
~phe <YEt " hkNmE. T h gop ¢ h p
[P ANCSIBGRYH @ '~ _ Y h ah "ostw avYoosem v
" rBfaEmefsB nfmmpyyY ¢ mog
AT >h " | 6atm | 10 atm | 12 atm | 16 atm | 20 atm | 25 atm | 32 atm
nD(rr]nr:)s_ Y _ - I 6ekYO
300 55.36 57.94 59.23 63.09 65.66 69.53 77.25
350 66.65 69.75 71.30 75.95 79.05 83.70 93.00
400 77.40 81.00 82.80 88.20 91.80 97.20 | 108.00
450 82.78 86.63 88.55 94.33 98.18 | 103.95 | 115.50
500 99.98 | 104.63 | 106.95 | 113.93 | 118.58 | 125.55 | 139.50
600 | 121.48 | 127.13 | 129.95 | 138.43 | 144.08 | 152.55 | 169.50
700 154.80 | 162.00 | 165.60 | 176.40 | 183.60 | 194.40 | 216.00
800 198.88 | 208.13 | 212.75 | 226.63 | 235.88 | 249.75 | 277.50
900 237.58 | 248.63 | 254.15 | 270.73 | 281.78 | 298.35 | 331.50
1000 282.73 | 295.88 | 302.45 | 322.18 | 335.33 | 355.05 | 394.50
1100 337.55 | 353.25 | 361.10 | 384.65 | 400.35 | 423.90 | 471.00
1200 376.25 | 393.75 | 402.50 | 428.75 | 446.25 | 472.50 | 525.00
1300 440.75 | 461.25 | 471.50 | 502.25 | 522.75 | 553.50 | 615.00
1400 49450 | 517.50 | 529.00 | 563.50 | 586.50 | 621.00 | 690.00
1500 559.00 | 585.00 | 598.00 | 637.00 | 663.00 | 702.00 | 780.00
1600 634.25 | 663.75 | 678.50 | 722.75 | 752.25 | 796.50 | 885.00
1700 698.75 | 731.25 | 747.50 | 796.25 | 828.75 | 877.50 | 975.00
1800 774.00 | 810.00 | 828.00 | 882.00 | 918.00 | 972.00 | 1,080.00
1900 838.50 | 877.50 | 897.00 | 955.50 | 994.50 | 1,053.00]1,170.00
2000 935.25 | 978.75 | 1,000.50] 1,065.75] 1,109.25| 1,174.50] 1,305.00
2100 1,021.25] 1,068.75] 1,092.50( 1,163.75] 1,211.25] 1,282.50] 1,425.00
2200 1,107.25] 1,158.75] 1,184.50( 1,261.75] 1,313.25] 1,390.50] 1,545.00
2300 1,193.25( 1,248.75] 1,276.50] 1,359.75] 1,415.25| 1,498.50| 1,665.00
2400 1,354.50] 1,417.50] 1,449.00{ 1,543.50] 1,606.50] 1,701.00] 1,890.00
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[P ANCSIBGRYH @ ' ° _ Y h Ah Toshw Yoy Yy
2" KATHTOPIA EPFQN: 1.5 - 5.0 k. €

Ovopaotikni 6 atm | 10 atm | 12 atm I 16 atm | 20atm | 25atm 32 atm

m;:l::nﬂ;q Kéotocg C (€£/m)
300 53.75 56.25 57.50 61.25 63.75 67.50 75.00
350 64.50 67.50 69.00 73.50 76.50 81.00 90.00
400 75.25 78.75 80.50 85.75 89.25 94.50 105.00
450 80.63 84.38 86.25 91.88 95.63 101.25 112.50
500 96.75 101.25 103.50 110.25 114,75 121.50 135.00
600 118.25 123.75 126.50 134.75 140.25 148.50 165.00
700 150.50 157.50 161.00 171.50 178.50 189.00 210.00
800 193.50 202.50 207.00 220.50 229.50 243.00 270.00
900 231.13 241.88 247.25 263.38 274.13 290.25 322.50
1000 274.13 286.88 293.25 312.38 325.13 344,25 382.50
1100 327.88 343.13 350.75 373.63 388.88 411.75 457.50
1200 365.50 382.50 391.00 416.50 433.50 459.00 510.00
1300 430.00 450.00 460.00 490.00 510.00 540.00 600.00
1400 478.38 500.63 511.75 545.13 567.38 600.75 667.50
1500 542.88 568.13 580.75 618.63 643.88 681.75 757.50
1600 612.75 641.25 655.50 698.25 726.75 769.50 855.00
1700 677.25 708.75 724.50 771.75 803.25 850.50 945.00
1800 747.13 781.88 799.25 851.38 886.13 938.25 11,042.50
1900 817.00 855.00 874.00 931.00 969.00 ]1,026.00 | 1,140.00
2000 903.00 945.00 966.00 11,029.00 11,071.00 | 1,134.00 | 1,260.00
2100 989.00 11,035.00 |11,058.00 }1,127.00 ]11,173.00 | 1,242.00 | 1,380.00
2200 1,075.00 11,125.00 | 1,150.00 | 1,225.00 | 1,275.00 | 1,350.00 | 1,500.00
2300 1,161.00 | 1,215.00 | 1,242.00 | 1,323.00 | 1,377.00 | 1,458.00 | 1,620.00
2400 1,311.50 | 1,372.50 | 1,403.00 | 1,494.50 | 1,555.50 | 1,647.00 | 1,830.00
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[P ANCSIFGRYH @ ' ° _ Y hAh Tosw Yoy Yy
3" KATHIOPIA EPTQN: > 5.0 £k. €

Ovopaotikni 6 atm | 10 atm | 12 atm I 16 atm | 20atm | 25atm 32 atm

m;:l::nﬂ;q Kéotocg C (€£/m)
300 51.06 53.44 54.63 58.19 60.56 64.13 71.25
350 61.28 64.13 65.55 69.83 72.68 76.95 85.50
400 72.03 75.38 77.05 82.08 85.43 90.45 100.50
450 76.33 79.88 81.65 86.98 90.53 95.85 106.50
500 92.45 96.75 98.90 105.35 109.65 116.10 129.00
600 112.88 118.13 120.75 128.63 133.88 141.75 157.50
700 142.98 149.63 152.95 162.93 169.58 179.55 199.50
800 183.83 192.38 196.65 209.48 218.03 230.85 256.50
900 219.30 229.50 234,60 249.90 260.10 275.40 306.00
1000 260.15 272.25 278.30 296.45 308.55 326.70 363.00
1100 311.75 326.25 333.50 355.25 369.75 391.50 435.00
1200 344.00 360.00 368.00 392.00 408.00 432.00 480.00
1300 408.50 427.50 437.00 465.50 484.50 513.00 570.00
1400 451.50 472.50 483.00 514.50 535.50 567.00 630.00
1500 516.00 540.00 552.00 588.00 612.00 648.00 720.00
1600 580.50 607.50 621.00 661.50 688.50 729.00 810.00
1700 645.00 675.00 690.00 735.00 765.00 810.00 900.00
1800 709.50 742.50 759.00 808.50 841.50 891.00 990.00
1900 774.00 810.00 828.00 882.00 918.00 972.00 ]1,080.00
2000 860.00 900.00 920.00 980.00 11,020.00 | 1,080.00 | 1,200.00
2100 935.25 978.75 11,000.50 }1,065.75]1,109.25 11,174.50 | 1,305.00
2200 1,021.25 11,068.75 11,092.50 | 1,163.75 1 1,211.25 | 1,282.50 | 1,425.00
2300 1,107.2511,158.75 1 1,184.50 | 1,261.75 | 1,313.25 | 1,390.50 | 1,545.00
2400 1,247.00 | 1,305.00 | 1,334.00 | 1,421.00 | 1,479.00 | 1,566.00 | 1,740.00
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GRP: KapmnuAn C-D ywa €pya > 5.0 k. €
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M N = = W W M~ 0 0 O = n O™~ 0 © = N N =
Lo B I I I B B B B I O o I o B o I o I oY |
Ovopaotikn Atapetpog D (mm)
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J"/\hCB'L’JHC(D'M"' _"‘ ¢ 0 V‘. GRE)n<hJ_+'JU{\¢_h:’"°.{"’

vh < . j h
[ttt < 17 <t oA NTH oA YT B
BAY>h > t o r' = _ 7 0eEKYD
D (mm) 25 atm
IlGRPD.Ironv " < JGRP D.Mronp ' "  *: "5 vIGRPL " < " Xk, v
700 179.55215.00 35.5 19.7 179.55 180.28 0.7 0.4
800 230.85255.00 24.2 10.5 230.85 235.46 4.6 2.0
900 275.40 350.00 74.6 27.1 275.40 289.79 14.4 5.2
1000 326.70 370.00 43.3 13.3 326.70 363.35 36.7 11.2
1100 391.50490.00 98.5 25.2 391.50 404.99 13.5 3.4
1200 432.00 610.00 178.0 41.2 432.00 436.59 4.6 1.1
30 atm
T o T s T
350 85.50 115.00 29.5 34.5 85.50 64.17 21.3 33.2
400 100.50 130.00 29.5 29.4 100.50 82.51 18.0 21.8
450 106.50 135.00 28.5 26.8 106.50 92.94 13.6 14.6
500 129.00 150.00 21.0 16.3 129.00 114.74 14.3 12.4
600 157.50 180.00 22.5 14.3 157.50 165.23 7.7 4.9
1. A ~h h-haA., “GRPISCHhIT "1 "h, “USHK“ChwswsSw Ah~ h-
ovpnatmGEéhn . _hAas " Sw_ 7" g, _h MTYy € OUMHAAN HP
rl‘ oo ' S h = ' GRR‘)h{”thCZ th /\B_h‘ ' _‘ ‘_GRPB’>/\‘h<.‘"
he o j s h=@*h ~ A <hiEl s GRES 'Ah SagmiofHk <h_ ~
A I | <"“"B’_h‘ 1 h _' "J‘,‘""L’) W, ¢ ht C |
>S>8 1 h <_ AB " ! {'h>5_"" ¢ ht ! C <h ™' ¥ h/\_“_’w,s
_ "GRPr € " >nh ¢ h ¢ h A MM®PH2 O
CB" _h ~h " h~-hAa, S > B >hhcs 1 s A Ch>wy " K hyg' 1 1h
vV eY AT > C _ ! _ h vy
GRRK Steek D. Iron
S o>s Y . Yyt Ah s ARt Y hE gt sy
Th”hJIGRP', <" A. A LBA T HhT s oA o n<<huih o B
h/\_h<<h¢_'¢_/\z h)B_W'V‘ ‘_" Y N B_"‘;B\"‘
B~ h , B h B B <B h > h h/\h<“' D N I ¥

¥ < My



26 8 rnmMadA B
e - Yt ¢ ' «’ h C <h > 8B , A ¢ ht 1 " h >w LN ! L oo BV,
¢ h*GRP™h* M A, h> DA B, B "C'hC*__A ¢ hh* > w hics<ih” A" '
) o ‘ _h <‘J h kgB)/\/\-B h,'/\ “B_ |€<Kv 'm,q N \<: k—l‘y\’_‘ g E,Kq P TN
<" ¢ _ A > B h v ¥ ¢ ht A 8 vhia, " B A v ¢Ch
-~ h 1 >h t' ¢ h e vVE Y AT >0 s Y J”"'J" > W A, >
T >hys + " h>w 7oA 7T h=h A _ A BA™ Ah Th @f ¥ " AT t
r1>,h/\’y|s h * B~ Y SwW A, ' h Ah 1 C ;Y s 1 7 h
ThT T AT T OQY T A ooy A D >' A B >7 <w@ ¥ A b
oL' <o > AhLs Y oAb >t AW, Y A hIAWIATh
B * A B < B " " - E - ' gw, OB Y " h - ‘I"<'|51>‘1h1¢'/\
(I“(I‘<l¢|ll '{‘h_v>"I -B,lq<B,a’B-:>wAﬁl‘4_>Bv{rl,lA‘lt_
w A h Y Al B e C <h > B , A ARt 7 1 ¢y Y ACD/\P]'"","
quvl\v>‘ql Blv ‘h Bl/\h' v <l¢lz -lll t WAh
h'l‘ |-|| th >th<|l {lh>W-'V‘ -V‘ ‘h h‘VII‘B!
B—l“>l_'¢
K~ B ¥ ~h h ¢ h . - Ah € h S * 1 C B A T _ AN B "< B
gAY ¢ h > _ A h B ¢ Y < : AT IR . A <t ¢ _
_fOA>'/\" ‘_'I ¢<h‘5'l _v‘ ;‘_v"{' V‘CD
s . h Ah >EGRP _hASSs A~ oy >s _h " <h t¢hy >
A h B’ h * _" ,"/\'_5"’ \<'¢'cp r h h‘s“s’hl ]
‘ h .l'/\'_h/\ h A h _h - h hJ"/\_h/\ B ¥ < h [ ! _ A
T ha >h A "1‘5/\/\ Thea >ws 1 h <8 ¢ <h > B D A e 2 atm.' A ¢ h
]h s Y, B ! ! * h - < h "¢ h Y B - B ' " ! ¥AY >h
< I ''C B ! B, B -t ¢ 1 " h >8 Ty h , ht _ A
h Ahy" ooy A : YA v Y Y K <’ g h YTt ht "% ohos B hot
* AW, B " h T Y <Y ' B ¥ B > h A ! 1t h oSt (
J”/\h < go[" Hhcp{M‘ h h(j_Az S W _ls" ~ ‘I e * ] ;¢ 7o . _' . MY
TL.<" AT B LA
[rxfrt > <t A NS LA Y[ nrBE HAMO
O ~ ' >8 A T <’ 1L hy
1 ¢ < AN



r <h - 6 atm 10 atm

KA~ >h

.—z_ ) _U<O O_N_U _Um _U<O O_...N_U EEEEEE

D (mm)

90 601.43 1,435.34 970.82
100
110 575.06 1,274.20 773.48
125 1,161.71
140 512.51 1,178.22 808.20
150
160 523.19 1,030.53 726.66
200 434.85 903.26 654.19
225 422.83 909.79 679.73
250 |460.93 869.70
280 [430.11 943.15 700.50
300 722.39 755.99
315 |403.45 913.33 692.49
350 636.88 666.50
355 397.22 850.19 655.44
400 389.79 573.16] 926.42 645.25 599.82
450 401.48 479.90] 894.93 611.76 502.22
500 470.84] 856.13 600.10 492.74
550
560 840.22
600 399.21 417.78
650
700 371.51 388.79
750
800 365.71 382.72
900 344.72 360.75
1000 331.23 346.64
1100 328.04 343.30
1200 304.16 318.31
1300 307.76 322.08
1400 293.30 306.94
1500 292.00 305.58
1600 288.72 302.15
1700 284.17 297.38
1800 278.82 291.78
1900 272.99 285.69
2000 273.75 286.48
2100 270.02 282.58
2200 268.66 281.15
2300 266.50 278.90
2400 275.65 288.47
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N_ X 4 " hDuctile kon-GRRO ML 4§ 0 Lo sy oyt ¢h A h T
¢ h hJ/\_,h‘_h _h B ¢ '« h 1 gt OSAAW'Ah' € h A T, >5,h’¢/ﬁ1|{_"h"5
IR L oy
[ AhNShr " "HdH A hAh Seh 30atm» "GRPDuctilelront h * vh'< | h 3
[ h LI I > h
| R R S 11 h <" - A N4 .A 1[nNnrTB:
GRP DUCTILE IRON VB wky
gA”>h|32atmf dqno gAY >h> 30 atm n> . _¢¥¢ ‘[__30atm
n<h>B o . nrF‘|>k5_ . . OrBAv>h\YI‘ j
D (mm) r - (mm) r - nth>s 7 - '
300 71.25 100 onT ®%0 A 64.17
350 85.50 125 ot ®n H n8aGL
400 100.50 150 nny ®4H H n9R.s4
450 106.50 200 ngpy F pnild74
500 129.00 250 pny oy f 12633
600 157.50 300 pdptT dc H d6623
700 199.50 350 115.00 cnpdH H deTB0
800 256.50 400 130.00 700.0 180.28
900 306.00 450 135.00 TnT oy H 12MB3
1000 363.00 500 150.00 800.0 235.46
1100 435.00 600 180.00 ponnodn H B8OT9
1200 480.00 700 Manm®by | 326.81n
1300 570.00 800 MMAm®Py [ 38WMOV n
1400 630.00 900 MHNOM®H [F 496.98n
1500 720.00 1000 Monm®dy | 5683bn
1600 810.00 1100
1700 900.00 1200
1800 990.00
1900 1,080.00
2000 1,200.00
2100 1,305.00
2200 1,425.00
2300 1,545.00
2400 1,740.00
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BAT >h"® r' .7 . O0€K
n'h>s | GRP|DUCTILE IRQNSTEEL]
350 85.50 115.00 64.17
400 100.50 130.00 82.51
450 106.50 135.00 92.94
500 129.00 150.00 114.74
600 157.50 180.00 165.23
700 199.50 180.28
800 256.50 235.46
900 306.00 289.79
1000 363.00 326.81
1100 435.00 399.97
1200 480.00 496.93
1300 570.00 568.35
Cht fhABY E h't * '*A T"h h¢h , ¢hs>~ <'Y
KOXTOZX IOAHNQN KAAZHE 30 atm (EPTA > 5 EK. €)
600.00
500.00 /
V4
400.00 /
£ /
£ 300.00 GRP
2
E / e DUCTILE IRON
© 200.00 —
100.00 7—/
000 T T T T T T T T T T T 1
350 400 450 500 600 700 800 900 1000 110012001300
ONOMAZTIKH AIAMETPOZ (mm)
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AT >h" 16 atm
n *h > B _ ) .
D (mm) v B
50 3.50
63 4.80
75 5.70
90 7.20
110 9.10
140 15.00
160 20.00
200 27.90
225 35.00
280 58.00
315 70.00
355 85.00
400 105.00
450 129.00
500 160.00

Ah B~ ' j s ht _ A vh AR _
B yWw:™Y T 7B h > GRP '
w<eg " ¢ h K woAB Y
n ‘ 1 q h /\ h - t > v < 1 1 t ~
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HDPE

KA~ >h 16 atm
n ‘' h > B ] , o

D (mm) v -
32 3.00
40 3.70
50 4.50
63 5.60
75 7.00
90 8.80
110 13.00
125 17.00
140 20.00
160 25.00
200 37.90
225 44 .90
250 55.00
280 70.00
315 85.00
355 105.00
400 130.00
450 164.00
500 195.00
560 239.00
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90 7.20 | 8.80
110 9.10 | 13.00
140 15.00 | 20.00
160 20.00 | 25.00
200 27.90 | 37.90
225 35.00 | 44.90
280 58.00 | 70.00
315 70.00 | 85.00
355 85.00 1105.00
400 105.00/130.00
450 129.001164.00
500 160.00]195.00
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DIs|S] ¢ [>e] 2| velo DB 2E 2l
ISynarthsh stoxou;
max = 20*X1 + 6*X2 + 8*X3;

IlForHeIp, press F1 lilmliw Ln3, Coll 6:04 pm /|
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"B Lingo 130 - [Lingo Model - Lingol] o = nan ... A5 [ESREER )
B File Edit LINGO Window Help [-=]x]
DslEE| «|=(8 2| velo| plRER 2=E 2|
ISynarthsh stoxou;
max = 20*X1 + 6*¥X2 + 8*X3;

(1
IPeriorismoi;
I[(Mhx. 1); 8¥FX1 + 2*X2 + 3%¥X3 <= 200;
I[(Mhx. 2); 4%X1 + 3*X2 <= 100;
I(Mhx. 3); 2*X1 + 1*X3 <= 50;
I(Pwlhseis); X3 <=20;
I(Mh arnhtikothta); X1>=0; X2 >=0; X3 >=0;
|[For Help, press F1 [ num | [moD | [Lng Col53  [7:06 pm 7|
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B File Edit LINGO Window Help -[=]x
el L
Di2H[E] 2[=l@] == vleo| Ok(mx| BlFE 2|
Global optimal sclution found. -
Objective value: 525.0000 b
Infeasibilities: 0.000000
Total solver iterations: 2
Model Class: LFP
Total wvariables: 3
Nonlinear variables: 1]
Integer wariables: 1]
Total constraints: 8
Nonlinear constraints: a
Total nonzeros: 14
Nonlinear nonzZeros: a =
Variable Value Reduced Cost
X1 13.75000 0.000000
X2 15.00000 0.000000
X3 20.00000 0.000000
Row Slack or Surplus=s Dual Price
1 525.0000 1.000000
2 0.000000 2.250000
3 0.000000 0.5000000
4 2.500000 0.000000
5 0.000000 1.250000
& 13%.75000 0.000000
7 15.00000 0.000000 —
g 20.00000 0.000000
For Help, press F1 MNUM MaD Ln 21, Col 77 9:20 pm
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Totalconstraintyy _ ~  ~ <" * 7 P S O
Nonlinearconstrainty _ ~ ~ <" * M >>" ¢ AA>" 81 "7 "0
Total nonzero%f _ ~ IR LA > ! >' L B A"CS
I 7 h >>' ¢ w Coow Bt o
Nonlinearnonzero% _~ ~ <" *° . A > >' LB A
> ! I 7 h >>' ¢ w t,ow Bt ()
Variabley ' > _hj <* " h= " h*r
vValuey ' _ ‘' >" _ '  >s8 _hij <t v 7Y 7Y
Reducedcosty + &~ . AE A TP e Y AT >t e h T
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oA >8 _hij <" . A Jréd@edcostQQ' s W AR b oy
I . << _+ A h =" <8 >h A CoANT
. h " h¢ L ' ¢ h ! 5"<‘fep0ﬁ"'+5'
Lingo 12.0 Solver Status [Lingol] eS|
Solver Statuz W aniables
Model Clazs: LP T':'tal: 2
Monlinear: o
State: Global Opt Integers: a
Objective: 523 Constraintz
Infeasibility: o Total E
Monlinear: o
[terationz: 2
Monzerog
Extended Salver Status Tatal: 14
Monlinear: o

Solver Type:
Best Obj;
Obj Bound:
Stepsz:

Arctive:

Jpdate Interval: |2

Generatar Memony Uzed (K]
10

Elapzed Runtime [hh:mm:zz]

O0-00:-00

| | Cloze
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"B Lingo 130 - [Lingo Model - Lingol] __" - - .Elﬂlg1
B¥ File Edit LINGO Window Help HEE
DigE g 2| <) 2elo ®FEr BeE 2l
ISynarthsh stoxou;
max = 20%X1 + 6%X2 + 8*%X3;
IPeriorismoi;
I(Mhx. 1); 8*X1 + 2*X2 + 3%X3 <=200; |
I[(Mhx. 2); 4*X1 + 3*X2 <= 100;
I[(Mhx. 3); 2*X1 + 1*X3 <=50;
I(Pwlhseis); X3 <= 20;
I(Mh arnhtikothta); X1>=0; X2 >=0; X3 >=0;
I(Akeraioi); @BIN(X1); @BIN(X2); @BIN(X3);
[ [ [num | [moD | [ln9, Cold5  [958pm
n' S ' Afhh ‘pghdicy TSR > A S ET@X W - v
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Lingo 13.0 - [Solution Report - Lingel]
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File

TGS Window  Help
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L] o]
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m[= B=E 2

Cbhbiective bound: 34.00000 -
Infeasibilities: 0.000000
Extended solver steps: 4] nl |
Total solwver iterations: 0
Model Class: EILF
Total wvariables: 3
Honlinear wvariables: aQ
Integer wvariablesz: 3
Total constraints: o
Nonlinear constraints: aQ
Total nonzeros: 14
Nonlinear nonzeros: Q
Variable Values Beduced Cos=t 1
X1 1.000000 -20.00000
X2 1.000000 -6.000000
X3 1.000000 -8.000000
Row S5lack or Surplus Dual Price
1 34.00000 1.000000
2 187 .0000 0. 000000
3 95.00000 0.000000
4 47 .00000 0.000000
3 159.00000 0.000000
13 1.000000 0.000000
7 1.000000 0.000000
8 1.000000 0.000000
B
For Help, press FL | [rum [moD | [Ln1z Col8z  [10:0Lpm
4
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B¥] Lingo 13.0 - [Solution Report - Lingol e B
. ingo [Solution Rep ingol]
B File Edit LINGO Window Help HEEB
OS] &=(@] <= Eol O)mel &= 2l
Cbhbjective bound: 372.0000 [a
Infeasikbilities=s: 0.000000
Extended solver ateps: a L
Total solwver iterations: 4]
Model Class: MILFP
Total wvariables: 3
Honlinear wvariables: a
Integer wariables: 1
Total constraints: g8
Nonlinear constraints: 1]
Total nonzeros: 14
Honlinear nonzeros: a
Variable Value Freduced Cuslu 3
X1 1.000000 -12.00000
X2 32.00000 0.000000
X3 20.00000 0.000000
Row S5lack or Surplus Dual Price
1 372.0000 1.000000
2 B8 .00000 0.000000
3 0.000000 2.000000
4 28.00000 0.000000
5 0.000000 8.000000
[ 1.000000 0.000000
T 32 .00000 0.000000
8 20.00000 0.000000
E|
For Help, press F1 | [NUM | | [Ln1. Col1 [10:07 pm 4
-
n' <" ' Ak sn"Py< T T T gt >h > X Wi
- Bt Ah ' Y'Y SBh ! *“ ¥ B°AYL B ' ¢ 'C A M- < ! -7 Y w6 .
1O'Mo dorp >7 AR L L S D I
N ’ h <’y Voo Y ¥ \ t - - e v ¥ S B h j
yourov w . B A h N >) B 1 _ 00
\ v Sh> o AE . ¢ ¢ ¢ g ) v R ~ - s v o~ g h W
' ¢Ch aAY -~ ¥Yv v g2 h B o~ s hy Y A h ¥ <
h A ¥ B, s vh >~ " 1 B A B - N ¢)
Y vt Y _ ezt ¢ h 't h h =~ B < WFjleShSgye” h ™ 7 4§ & w <™
_ ” LINGO FileS hSaveas’ L R N N
18 <MD p



18 < M2



411 1r 8] B
¢

+ " h>w 7
L. AT B
‘-‘<V!_V\
_‘_5 h |
B<h1"_"
i 6ot

e ~ 8T
chuc
AR 4

h < ‘_5‘
5?_' h -
d.> 7"

18 <’ M3

rl,h'>_"JJ‘"’h>>"¢"J"h>>h‘_“’
LS LY B “''h Ah ¥ 2'<«®" 7 f
- N N - 1 - A 2
1>,
' R N L P UL < Yoy
P U R T I
N B <h ot % 7 L AN "d® & h<<huar _
. h.l+,lv’| ¢ h -t T B w A h B ¢ B h >w A Y 1
A A h CehaATT T T oAb T R CI
Yt s h T C"_“I 7 (DCE>W‘V{VI
g , h s> a1 " B ¢ <h ¥ “‘ {‘C_ "‘ ,{’5
“LINGO” h >>h Y
m{BueE [&1 [nfisuva®E
" >B<W_'I j”‘CB_h‘ ‘_" h/\h_"<‘(."
o Cthogp ho@ Sft o tgfestt _h Y " h Y <t t Y Y
’_‘hlcpo(" R 1" h>sw ¢ > h o
[h"‘hl ¢ h th/\"’hlq)B]cprh'4’
_‘(.‘"I rl<<h{hl ¢ h !t “/\V'B,V‘/\ ""I
¢ ht e -]cp rhj/\"’hl W“"/\ wyY ¥ -y
‘_" >51h<’_5"’ >W'VI _" _“’I‘
' 7 AT >w T - AT s s S B
D N N D e e

U



n
v T B 7Y < h >
e
>w AT ,-lh
B vh > A" 1

AB
"Y

ATPm
1 helloGreecé ~

18 <’ M4

U



[y
B <" '
MAann B
DI h ,
r _h'hJ
¢ ¢ W'
I/\_B
mytw
E<' ¢ <!
ﬂrls,h
- - v
I n- sV
ﬂ;s_h
74
o) h AR
- <l ¢

Téwg AHMOZ OIKIEMOZX Téwg AHMOZ OIKIZMOE
AFHMOXDRT KYWEAH
APNHE
AXAAAER TYRrOs KIEPIOY
FPAMMATING A, AHMHTPIOE
TAMAEIOY
AEONTAPT BAOXOE
] AN YBAKTA
NEO TKONTD MANAMA |
KOSKINAF
I AADNOITTHAIA METAMOPORIH
ZAimo NAAAMAZ
KAAATIDONELIOY ]
KAAAI@ONTO ArTOF BHETAPROS
fH4ATOYeRr AMITEAQT
o KEAPOX ANGIEID
MENEAALAAZ .
ACYTRO TEDYPIA
ASTPITEA AATOXOPT
HAIAZ ~ KATAAOKIKD
IDDAADN
ITEA MAYPAXANET
AEYKH MEALEZONPT
DYANDY —
OPDANA MOEXOADYEF
(TETPINGY fTAFAATTEA
el TODAAEE
| PYAAD =07
rltql/\wt I_IquHqt >v3 _'I - K lvlnI >B<W_
Iq Z r - ~ . <I \‘ :1 _VB\"I’l Il ‘Z_@ <¢W"_ 1 > { %4 . 1 o 2@_& ¢ .] (D r
> .AN T 0T B bA -ARAm 071 CTN OB
o=y Ch_ Y oY S hm@h>h T e S Am i,
MR ' 1 " h h >t Y <t g1t ¢ h S AT v
Chy n >"_""7Z h" s "8E_mz n " +h_BESCFT pAph”
>' . hAat s AT [h<ch >y oA TS oA T
AR o I S D SR ) B G AR S S A2
- oK o=y Ggh ' Y~ ¥ Chathxn A 8" h t b h A . . !
¥ ¥ B 1, B’ ' > h "t ''"'<«h >sj h AB ¥ .81 " h>
<" ow 1 h 1 Y <' ., 7 h h - YA h >*' 8
- Y e m Qg St h A~ 8 Vvw > 1 h?* ~ {1 h ¥ ¢ h ! h .
B ~ 1 h” ’hf).i!/}k" _" vy - ‘>V‘ A B “, ¢ h 1
{r <l‘_l L ¢ L')q)
,v h qht -l!h/\v>“ .{h ~ ~ AL ol >~
C_ A L BVh>SEA_ A AE T " L h T Y W 0))
L It h A BT A "l r Bl T EvRY I L E
v >' ., h At oY e "7 <v a7 ' ¢ h Bod [
18 < H%



—

vh>s A" 1<t T >wAT AB DT ¢ h* R oA
' 7 h "‘I A B V’/\ h B, B~ ' Ch T
h“?ts‘hy"/\ h * > B ot Ty w oy _ 0 B A h B -
' ¢h<<‘5’1"“>5| 5¢_h‘5‘l_¢h'€7\h§"€s“:“_"'“

n' S ' A _nhdeo' " h 1> ¢ 0T ¢ ht h = _ h

N - '

J’ 1 JIH'YK qu ( - v <I | VB‘ "”II‘Z‘_Z ¢ n SB < W 1 4|,,20l1‘ 1

N N - ’ - ,

18 < 16 p



—

O G- S -

>

e S

nfitmfBuvc

Tl
CT X ome
(0))
lc' >Ilq
gqva \‘
B h -
¢ <h ¥
C<hi ¥y
1 —V<h
T A ama
B CY AT Y

Il lTuvauyfBrn1ys8Y narflel

. h > > h ! g , h " >>Y 1 " ¥ 17 h >>*' ¢
‘/\+_' jh”_'_hlcp B/\h‘_"‘s_h‘ |
¢ h - 1 ¢ h - YA hY tjert sttt h
B ! A 1 8B vh >SB AW " 1 h
S thy [hY L, h<’ “hy s Sty g, hA
T ki@ h orw oAt T 8T A CDNoPTMWG T [ hA u<u
B> Ah Y

<" ABHDPE "< _h " Y <B AT o}

8 <Ductilelron) . _ 7~ > 4" 77 0

- veE S AR h = ! ! 1 8B vh >SB A™" h -
B > Ah ¢ h h * ¢ &8 h Y sw AY ¢ h = ! B <h
tatmE< WA A S hC thu oywgq o T
JreCSAn T ome T <7 T s [

h*® ~h-he¢h Y

18 < up

U



oy ss

~

ACL DIMITRIOS
L Y
. A2
Sy PLTRING
A " SYKEAI
FATO e P-ARZ
. it .
P.ATY ILiAS
e b Makall, B Paty e
pan e :
AsTTaA P
a
FYLLO-AMPELON
A15 AT
&
P-AD
= ORFANA
AG
Vo Fay, LErk
AB
o /
"f/
PABMALITSA &/
/ﬂ' .
|
|
| ®
re
OFEFYrIA,
-
W A
-":Q?_"' IOMNIE
-,
il
-l ARAMMATIKO
/ -
/
‘/
"!F 4
a’ A
/
At
A ot
. -}r:m ),
s & AEFMOXORI
OIYLIST HFNO

r]_‘ ¢ /\lh"

non ¢

vV W h‘l >

. <I “ ) _"B‘ '|'rl|\zl_z ¢ n

’

AT ! B
h ¢h A A
BA_)\_Vllh

,h o>y w5 2 YA S <hy Y
AutocadH M X H 8 ®DdD - mp h° &

1,12 S RAPEL AL 5T SRy

18 < 18 p



n'¢®" AR ‘ndep " _>">h _ T 7 Autocad ¥ vw _h "y

neén pnpsrn1B rBs [nfafiyrres miB [E1 nuBfremae

44bm ms A" SN

J’"/\ ! < T Ty ‘ h - w T ot ¢h“’"‘_",/\Y
ﬂl" \<‘<." A hat , 1 _AND ¢h - 7w T Bt A D B > AhC B
{‘h,"’s_‘ﬁ" _’hl’_'_h ¢ h 1 B A h/\_h'“ﬁ‘”/\s
¢ <h*s . . AP NAh ¢ w0 ¥ L S A S
¢ h horoe ' <h™> *“¢_ A " .<"A. A h-~
_ b om.n
T ¢ ¢ <h . A hJ*.I_/\cDJ"VC,'_B' h - ! 1 h Y
lh>'<'_|:s"’ ">|5"’\ _"‘ {“.‘_l"‘ ¢ ht B~ ' <w
K >~ Y 77 . 1t h _" tsch‘_"_u ‘<‘¢'q3
lh 1 8417 >wAaAHh “" hv“""“"/\_h‘ h = YA o0 e
! < 7 Yoyt y o ANTY
1‘[ lh >" ¢ A c h 1, AS _ul*DcadJ T Yh? hw o< B " () Y h A N _
1‘[5‘ _h’V*W. . A ¢<h(‘11/\2‘:’"¢l’f/‘\"1"5f] \M&HleA““C])

18 < 19



T Lh
T4
> B
{l
h A
non OH
th B
m° h
h h AR
hV‘.II
¢ h h A
15 X
Lt h Y

N

+

A d

A h

'S B " h K | h ¥ =) LA C' SN
¥ h AR S w Y >" ¢ A L. AL
¥ 7 h . v E 71 Y hve Y 5S (. T B
’ . ~ 1 z Ay /\-l B A ] h th t #‘_ (1‘) ILZ A {I t h >\B‘ _<’IIV
¢« v ¢h A h - o US> EINYRBh L ThHAMBD DA w
L7 >wAh > <w
A "h h~-hAaA, 3 - h -~ n ¢ h ¢ _h > "G )
[OAN S <hpdp T ThC YoM Sht s> i
J’ 1 ,I 3| ’Yl t (I‘ n > B < w ) [ ] { " . ~ 1
Yipépepo| Mapon Mrikoc L | Mepoys
Koppoc |ebdadoucZ] InTnone | Khadoc ?m]c EHL,I’sr]]
(m) (L/s)
25 15834 134 23-25 | 41482 | 3481
24 136.27 2.04 23-24 | 7322 159
23 101.50 0.00 21-23 7173 33.32
27 125.33 1.08 21-22 5336.3 159
21 91.53 E.45 18-20 | 24pas | 3173
0 108.20 0.00 18-13 | 5813 102
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Mnkog L| Mopoyn
Khdabo Dirin (mm) D (mm)
‘I im [ ows ~
0-1 12460 | 3491 172.14 298.16
1-2 3011.3 159 36.74 63.63
1-3 gaas7 | 3332 168.18 291.29
3-4 3155.9 159 36.74 63.63
3-5 3677.3 31.73 164.11 28425
5-6 2406 4 1.02 29.42 50.96
5-7 1082 6 288 40 44 B85 .64
5-8 Bese4 | 27.83 153.70 266.21
ga [ 1701 288 40 44 8564
B-10 34222 | 2495 145 53 252.06
10-11 | 23425 167 37.65 £5.21
10-12 | 21360 | 23.28 140.57 243.48
" 12-13 [ 6363 238 4495 77.85
" 12-14 | 38414 209 133.19 230.70
14-15 | 11871 5.73 69.74 120.79
14-16 | 29296 | 15.17 113.48 196.55
16-17 | 33800 0.47 19.97 34 60
16-18 | 1186.0 .53 §9.04 155.78
16-21 | 51587 5.17 £6.25 11474
18-19 561.3 g.45 B4 69 1456.69
18-20 | 24045 1.08 30.28 5244
21-22 | 53363 1.79 38.08 £7.51
21-23 717.3 3.38 53.56 92.77
23-24 7322 204 41 61 72.08
23-25 | 41492 134 33.73 58.41
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NoAvaBulAsvio (HDPE): 3" KATHTFOPIA EPTQN:
>50=k. £
TYNONOIHMENMNEZ AIAMETPOI

Dovop |10 atm|12.5 atm|16 atm|20 atm|25 atm
{mm) Néyog (mm)
a0 5.4 6.6 8.2 10.1 12.3
110 b.6 8.1 10.0 12.3 15.1
125 7.4 9.2 11.4 14.0 17.1
140 8.3 10.3 12.7 15.7 19.2
160 8.5 11.8 14.6 17.9 21.9
180 10.7 13.3 16.4 20.1 24.6
200 11.9 14.7 18.2 22.4 27.3
225 13.4 16.6 20.5 25.1 30.8
250 14.8 18.4 22.7 27.9 34.2
280 16.6 20.6 25.4 31.3 38.3
315 18.7 23.2 28.6 35.2 43.0
355 211 26.1 32.2 39.6 48.5
400 23.7 29.4 36.3 447 54.6
450 26.7 33.1 40.9 50.2 B61.5
500 29.6 36.8 45.4 55.8
560 33.2 41.2 50.8 62.5
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NoAvaBulAévio (HDPE): 3" KATHTOPIA EPTQN:
>50=k. £
TYNONOIHMEMEZ AIAMETPOI
Dmﬂ:rp 10 atm | 12.5 atm | 16 atm | 20 atm | 25 atm
{(mm) D (mm) sowTEpKi
a0 79.2 76.8 73.6 69.3 65.4
110 96.8 93.8 90.0 85.4 79.8
125 110.2 ¢ 106.6 102.2 ¢ 97.0 50.8
140 1234 ¢ 1154 114.6 : 108.6 | 101.6
160 141.0 ¢ 1364 120.8 : 124.2 : 116.2
180 158.6 i 1534 147.2 ¢ 1398 | 130.8
200 176.2 ¢ 170.6 163.6 : 155.2 | 1454
225 198.2 ¢ 191.8 184.0 : 1748 | 1634
250 2204 ¢+ 213.2 204.6 ¢ 194.2 | 181.6
280 246.8 | 2388 229.2 : 2174 | 2034
315 2776 1 268.6 257.8 § 2446 | 229.0
355 312.8 ¢+ 302.8 290.6 : 275.8 : 258.0
400 3526 ¢ 341.2 3274 : 3106 | 290.8
450 396.6 | 383.8 368.2 ¢ 349.6 | 327.0
500 440.8 | 426.4 | 409.2 : 3884
560 4536 | 477.6 | 458.4 : 4350
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J”/\h?kBl“’m@é_wl B ¢_5"¢wl 4'hHDP_Q0afm‘) h A B
AV 6010 V' max (m/s) EmAsyinomy aywyoi 20 ofm Kérw 6pt0 V min (m/s)
1.5 0.5
] Mnkog | Mapoxn Amoberteg sowtepwkes Suapstpol
Khibog Dmin [mm) Dinee (mm)
L{m) | Q(Lfs) D (mm})
0-1 1446.0] 3491 17214 1748 1942 2174 2446 2758 20816
1-2 30113 159 3674 608 6363
1-3 84457 33.32 168.18 1748 1942 217.4 2446 2758 291.29
3-4 |315559] 158 3674 59.8 63.63
3-5 36773 3173 16411 1748 1942 2174 2446 2758 284 25
5-B 24064 1.02 20432 698 5096
5-7 10896| 2.88 4044 698 B854 8564
5-8 8666 4| 2783 15370 1552 1748 19432 2174 24456 266.21
8-9 rl?l}.l 288 4044 608 B854 8564
8-10 |3422.2] 2495 14553 1552 1748 19432 2174 24456 252.06
10-11 23425 167 37.65 69.8 6521
10-12 | 2136.0] 23.28 14057 1552 1748 19432 2174 243 48
[12-13 [ 6363 | 238 44.95 69.8 77.85
r12-14- 38414 2049 13319 1398 1552 1748 1942 2174 23070
14-15 |1187.1] 573 6074 698 B854 970 1086 12079
14-16 | 29259.6| 15.17 113.48 1242 1398 1552 1748 1942 196.55
16-17 | 33859 047 19497 59.8 3460
16-18 | 11660 953 8994 970 1086 12432 1398 1552 15578
16-21 | 51587 5.17 66.25 698 B854 970 1086 11474
18-19 | 561.3 2.45 8469 854 970 1086 1242 1308 146.69
18-20 | 2404 5| 1.08 30.28 608 5244
21-22 | 53363 179 38.98 G658 67.51
21-23 | 7173 3.38 53.56 698 B854 9277
23-24 | 7322 2.04 4161 69.8 7208
23-25 1414932 134 3373 608 58.41
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MoAvarBurévio (HDPE): 3" KATHIOPIA EPTQN:
>h.0eK. €
20 atm
Dyyoy (MmM)|  Néayog D(mm) | Kootog
gfwrspuaj| (mm)  |sowtepwi| (€/m)
90 10.1 69.8 10.0
110 12.3 85.4 14.0
125 14 97.0 17.0
140 15.7 108.6 20.0
160 17.9 124.2 25.0
180 20,1 139.8 32.0
200 22.4 155.2 39.9
225 25.1 174.8 45.9
250 27.9 194.2 60.0
280 31.3 217.4 85.0
315 35.2 244.6 100.0
355 39.6 275.8 120.0
400 aa.7 310.6 155.0
450 50.2 349.6 190.0
500 55.8 3884 230.0
S60 62.5 435.0 270.0
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J"/\hCIB" |-‘|q)y\"<'¢.“wl h T _ b BsaA'hE >"’¢W’. ¢ h* > W
- s AN < T _ <8
r"cjh LZ . L roat> B" 4L h. 1 ABA‘ . Thoss |Sh/\h
r<t L (m) ) 'h>5_ M- ‘Auc‘ReynoldsR PEk(mrﬁ) o ne h =<yl >0
(Us) (mm) (m/s) h AZs)o - R ($m°%) ™ s (m)
174.8 1.455 0.000001 |254283.7100 0.1 0.019 | 13869.7572 16.903 ]0.01168961
194.2 1.179 0.000001 |228881.5268 0.1 0.019| 8129.5279 9.908 0.00685167!
0-1 |1446.0] 34.91 217.4 0.940 0.000001 |204456.2678 0.1 0.019| 4596.1578 5.601 0.00387370:
244.6 0.743 0.000001 [181720.329}1 0.1 0.019| 2540.5161 3.096 0.00214118
275.8 0.584 0.000001 [161163.134% 0.1 0.019] 1393.2915 1.698 0.00117428!
1-2 |3011.3] 1.59 69.8 0.416 0.000001 | 29003.5947 0.1 0.027 |4098019.734fF 10.360 | 0.00344044.
174.8 1.388 0.000001 [242702.183p 0.1 0.019 | 81287.4219 90.247 10.01068557
194.2 1.125 0.000001 |218456.9600 0.1 0.019 | 47666.6868 52.921 0.00626598
1-3 |8445.7| 33.32 217.4 0.898 0.000001 [195144.165f 0.1 0.019 | 26962.7790 29.935 |0.00354436
244.6 0.709 0.000001 [173443.751p 0.1 0.019 | 14911.7799 16.555 ]0.00196021
275.8 0.558 0.000001 |153822.848p 0.1 0.019| 8182.6714 9.085 0.00107564
3-4 |3155.9] 1.59 69.8 0.416 0.000001 | 29003.5944 0.1 0.027 |4294803.068y  10.858 ] 0.00344044.
174.8 1.322 0.000001 [231120.656p 0.1 0.019 | 35524.1713 35.765 [0.00972601
194.2 1.071 0.000001 |[208032.393L 0.1 0.019 | 20841.2262 20.983 [0.00570603
3-5 |3677.3] 31.73 217.4 0.855 0.000001 |185832.064p 0.1 0.019 | 11795.2274 11.875 ]0.00322936
244.6 0.675 0.000001 |[165167.1749 0.1 0.019| 6527.1312 6.571 0.00178703
275.8 0.531 0.000001 |146482.562p 0.1 0.019 ] 3583.8210 3.608 0.00098120
5-6 |2406.4] 1.02 69.8 0.267 0.000001 | 18606.0799 0.1 0.029 |3526987.476p  3.669 0.00152488:
5.7 |1089.6] 2.88 69.8 0.753 0.000001 | 52534.8127 0.1 0.025 |1370806.499p  11.370 |0.01043503
85.4 0.503 0.000001 | 42938.289]] 0.1 0.025 | 498779.4814 4,137 0.00379687!
155.2 1.471 0.000001 |228313.508p 0.1 0.019 | 154758.2204 119.862 |0.01383061.
174.8 1.160 0.000001 [202713.138p 0.1 0.019 | 84603.8994 65.526 |0.00756098
5-8 18666.4] 27.83 194.2 0.940 0.000001 |182462.701 0.1 0.019 | 49700.5306 38.494 | 0.00444169!
217.4 0.750 0.000001 |[162991.0604 0.1 0.019 | 28169.6566 21.818 0.00251749
244.6 0.592 0.000001 |144866.1346 0.1 0.019 ] 15612.7235 12.092 ]0.00139529
89 | 1701 288 69.8 0.753 0.000001 | 52534.8127 0.1 0.025 | 213949.4799 1.775 0.01043503;
85.4 0.503 0.000001 | 42938.289] 0.1 0.025 | 77847.3188 0.646 0.00379687!
155.2 1.319 0.000001 |204686.3830 0.1 0.020 | 61612.8706 38.354 0.01120745
174.8 1.040 0.000001 |[181735.278p 0.1 0.019 | 33723.6837 20.993 0.00613438
8-10 |3422.2| 24.95 194.2 0.842 0.000001 |163580.466f 0.1 0.019 | 19833.3443 12.346 | 0.00360771
217.4 0.672 0.000001 [146123.8576 0.1 0.019 | 11255.3360 7.006 0.00204736!
244.6 0.531 0.000001 |129874.5979 0.1 0.019 ] 6246.3885 3.888 0.00113622!
10-11|2342.5] 1.67 69.8 0.436 0.000001 | 30462.8944 0.1 0.027 | 3164437.944p  8.825 0.00376747
155.2 1.231 0.000001 [190985.931f 0.1 0.020 | 38667.6474 20.956 [0.00981098
10-12 | 2136.0| 23.28 174.8 0.970 0.000001 |169571.033p 0.1 0.020 | 21181.3832 11.479 | 0.00537426
194.2 0.786 0.000001 [152631.393f# 0.1 0.020 | 12466.1457 6.756 0.00316298.
217.4 0.627 0.000001 |136343.2226 0.1 0.019] 7080.1529 3.837 0.00179641
12-13| 636.3 | 2.38 69.8 0.622 0.000001 | 43414.185( 0.1 0.026 | 818932.5094 4.639 0.00728998:
139.8 1.362 0.000001 [190348.401p 0.1 0.020 | 119242.4741 52.086 [0.01355919
155.2 1.105 0.000001 |[171460.7376 0.1 0.020 | 70169.2270 30.651 |0.00797902:
12-14|3841.4] 20.9 174.8 0.871 0.000001 [152235.1629 0.1 0.020 | 38485.7309 16.811 |0.00437625
194.2 0.706 0.000001 [137027.3248 0.1 0.020 | 22676.6563 9.905 0.00257858
217.4 0.563 0.000001 |122404.3536 0.1 0.020 | 12895.4387 5.633 0.00146635!
69.8 1.497 0.000001 [104522.386f 0.1 0.024 |1400745.9918 45.991 ]0.03874193
12.15|11871| 573 85.4 1.000 0.000001 | 85429.3044 0.1 0.023 | 501985.9114 16.482 | 0.01388396
97.0 0.775 0.000001 | 75213.0164 0.1 0.023 | 263858.2271 8.663 0.00729781
108.6 0.619 0.000001 | 67179.2134 0.1 0.023 | 149635.4755 4,913 0.00413862!
124.2 1.252 0.000001 |[155515.6518 0.1 0.021 | 170154.6171 39.157 0.01336615
139.8 0.988 0.000001 |[138161.973p 0.1 0.021 | 93429.1692 21.501 [0.00733914
14-16 |2929.6] 15.17 155.2 0.802 0.000001 [124452.6024 0.1 0.021 | 55161.3724 12.694 |0.00433309:
174.8 0.632 0.000001 [110497.9628 0.1 0.020 | 30372.8511 6.990 0.00238587
194.2 0.512 0.000001 | 99459.5463 0.1 0.020 | 17959.5683 4,133 0.00141077:
16-17[3389.9] 0.47 69.8 0.123 0.000001 | 8573.3895 0.1 0.035 |5842127.572p  1.291 0.00038069
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* *h = Ah S hy

Ao SeRTEg , . . BWMKEC | amiheieg
AT flopox EDWT MEEL Knmpuaeiky ApiB b Tpayutnra | Zuwrel Avrioram FRLULPIKEG avam
KAGS oG fkog na , ' TORUTHTECY | ouvEKTIKOTHT PR pouTT L mpeyoU . p
L [mj J SumpETpol D m/ 3 Feynolds Re| PEk(mm) |[p@ngf i o AELeg EHy|  pnroug
[Wis) (mm] [my's} awv|m’/s} R[="fm") (m] s{m)
97.0 1.290 0.000001 |125092.503f 0.1 0.022 | 247033.895¢ 22.436 |0.01924171
108.6 1.029 0.000001 |111730.873% 0.1 0.022 | 139243.2199 12.646 |0.01084579:
16-18 (1166.0f 9.53 124.2 0.787 0.000001 | 97697.0440 0.1 0.022 | 70719.9651 6.423 0.00550844
139.8 0.621 0.000001 | 86795.2279 0.1 0.022 | 39053.3206 3.547 0.00304190:
155.2 0.504 0.000001 | 78182.8144 0.1 0.022 | 23176.8535 2.105 0.00180526:
69.8 1.351 0.000001 | 94307.2843 0.1 0.024 6135682.303E 164.000 |0.03179096.
1621 |5158.7] 5.17 85.4 0.903 0.000001 | 77080.1924 0.1 0.023 | 2203488.593 58.897 10.01141699
' ' 97.0 0.700 0.000001 | 67862.355] 0.1 0.023 |1159874.613F 31.002 | 0.00600968
108.6 0.558 0.000001 | 60613.7054 0.1 0.023 | 658628.4774 17.604 ]0.00341256:
85.4 1.475 0.000001 |125982.132 0.1 0.022 | 229695.0711 16.401 | 0.02921931
97.0 1.143 0.000001 |110916.2284 0.1 0.022 | 120122.8434 8.577 0.01528072!
18-19| 561.3 | 8.45 108.6 0.912 0.000001 | 99068.8224 0.1 0.022 | 67801.6712 4.841 0.00862499.
124.2 0.697 0.000001 | 86625.395% 0.1 0.022 | 34494.7106 2.463 0.00438804.
139.8 0.550 0.000001 | 76959.0424 0.1 0.022 | 19078.3696 1.362 0.00242694:
18-20 [ 2404.5| 1.08 69.8 0.282 0.000001 | 19700.5544 0.1 0.029 | 3488048.1018  4.068 0.00169201!
21-22(5336.3] 1.79 69.8 0.468 0.000001 | 32651.845] 0.1 0.027 | 7135920.206ff 22.864 |0.00428465
0123|7173 | 3.38 69.8 0.883 0.000001 | 61655.4393 0.1 0.025 | 886920.563( 10.133 | 0.01412593;
) ) 85.4 0.590 0.000001 | 50392.8534 0.1 0.025 | 321511.810( 3.673 0.00512070:
23-24| 732.2 | 2.04 69.8 0.533 0.000001 | 37212.1584 0.1 0.026 | 961427.0909 4.001 0.00546445!
23-25(4149.2| 1.34 69.8 0.350 0.000001 | 24443.280% 0.1 0.028 [5800996.336p 10.416 | 0.00251042
ndc & rfovacEe [y} sffBErrrily [y
B," < R "¢ h A h h =~ h *~ h?> ' h 1 ~ h <" ¢ h >
1+ ¢ ~ ¢ h ! h * Yt . B 7 h ¢ Y . A h o, 1 _ AZ
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, ¢ h > 1wty <B Vo > B hj < w O~ "~ w~™ B ' ADh Q)
J’"’,h/\_ A v ¢ <h g ¥ S B h =Y ¢ <« * ° mMmy' BB A <W LI E
A" ' >h A h B S A~ >68B h jh<'ABw h' ¢ h° * YA -7 Ah ¢ h S
jow < v B h =Y 1 8 ¢ w Bh™V "<V 71 Ywt Y AS “h,* Th” Yo .<'w s
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[ 2 Ah S Rt

poO@h i &, h

|
vr"ﬁ“"J'h"’L 5‘,_ rB_hJ<
< m | owe [eese f m)
(mm)
174.8 X
194.2 X
0-1 14460 | 34.91 217.4 X3
244.6 X4
275.8 X5
12| 30113 | 159 0.5 N
174.8 X
194.2 X7
1-3 8445.7 33.32 217.4 Xg
244.6 X
275.8 X10
3-4 3155.9 1.59 69.8 _
174.8 X1
194.2 X1z
3-5 3677.3 31.73 217.4 Xi3
244.6 Xea
275.8 Xis
5-6 2406.4 1.02 69.8 _
5-7 1089.6 2.88 69.8 Xas
85.4 X17
155.2 Xug
174.8 X1o
5-8 8666.4 27.83 194.2 Xo0
217.4 Xo1
2446 X2
8-9 170.1 2.88 69.8 Xes
85.4 Xos
155.2 Xos
174.8 Xos
8-10 | 34222 24.95 194.2 Xo7
217.4 Xog
244.6 Xog
10-11 | 23425 1.67 69.8
155.2 X30
10-12 | 2136.0 23.28 174.8 %a1
194.2 X3z
217.4 X33
12-13 | 636.3 2.38 69.8
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AW _ B ' h T AN hp
AmoSEKTEL
Kh&Boc Mrkog L | Noapoxn Q ‘EU[I.I'E. MetofAnTa X
(m) (L/s) SiapetpoL D {m)
{(mm])
139.8 Xas4
155.2 X35
12-14 3841.4 20.9 174.8 Xs6
194.2 X37
217.4 X3
69.8 Xag
14-15 | 11871 5.73 85.4 X0
97.0 Xa1
108.6 X2
124.2 X43
139.8 Xaa
14-16 2929.6 15.17 155.2 X45
174.8 X6
194.2 X7
16-17 3389.9 0.47 69.8
97.0 X8
108.6 Xag
16-18 1166.0 9.53 124.2 Xs0
139.8 Xs1
155.2 X52
69.8 Xs3
16-21 | 5158.7 5.17 85.4 %64
97.0 X5
108.6 X56
85.4 X7
97.0 Xs8
18-19 561.3 8.45 108.6 Xs9
124.2 Xs0
139.8 X61
18-20 2404.5 1.08 69.8
21-22 5336.3 1.79 69.8
21-23 | 7173 3.38 69.8 Xz
85.4 X563
23-24 732.2 2.04 69.8
23-25 4149.2 1.34 69.8
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AR '

_ _ . ¢, hy B _ A <" ¢ _
ooy " _ P BT Y ’ ot ehA T >  hj <!
Lt AL T st h _ 7 afmi < >h™'TYT B<w A AN € khA
“h ¢ LW o
[P AhSh[h psomna_ ! . N S <hy A
4
r<h{rv-'CVJ'h'“ rs‘,_ rs_hj<r,' 1I\/\”v<
(m | QUs)|t " h>6 _ (m) oex|r _
(mm)
174.8 X 499 | n o
194.2 Xo 60.0 c n dn
0-1 | 1446.0| 34.91 217.4 X3 85.0 y p PN
244.6 X 1000 | mn n @
275.8 X5 120.0| MH N @7
1-2 3011.3 1.59 69.8 10.0 30113.0
174.8 X 499 | n pogb
194.2 X7 60.0 c non
1-3 | 8445.7| 33.32 217.4 X 850 | yp ®a
244.6 X 1000 mn n @
275.8 X10 120.0 | M H N1 @
3-4 | 31559 1.59 69.8 10.0 | 31559.0
174.8 Xi1 499 | n b PDH
194.2 X12 60.0 c n P
3-5 | 3677.3| 31.73 217.4 X13 850 ] vy p PsHA
244.6 Xi4 100.0 | mn n ®4n
275.8 Xi5 120.0 | MH N1 &1
5-6 | 2406.4| 1.02 69.8 10.0 | 24064.0
c7 | 10806| 288 69.8 X6 10.0 | 10.00%%s
854 X17 14.0 14.00*%7
155.2 X8 39.9 | 39.90%%g
174.8 Xio 49.9 | 49.90*%4
5-8 8666.4| 27.83 194.2 Xo0 60.0 60.0*%9
217.4 Xo1 85.0 | 85.0%;
244.6 Xo2 100.0 | 100.0*%2
89 | 1701 | 288 69.8 X3 100 f 10.0%%;
85.4 Xoa 14.0 14.0%%4
155.2 Xos 39.9 39.9"%5
174.8 Yoo 49.9 | 49.9%%s
8-10 | 3422.2| 24.95 194.2 Xo7 60.0 | 60.0%%;
217.4 Yos 85.0 | 85.0%%g
244.6 Xog 100.0 | 100.0*X%q
10-11]| 23425)| 1.67 69.8 10.0 23425.0
155.2 Xa0 39.9 | 39.9%%
10-12 | 2136.0| 23.28 174.8 %1 49.9 1 49.99%
194.2 Xa2 60.0 | 60.0%%:,
2174 X33 85.0 85.0%%33
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6 AW, s h " AhGChY

AmobeEKTED
Khébog Mikoc L| Noapoxn ‘EULI.}'I:. Metapfinti X | Kootog E}.I\I'D.JLIKI‘EI'
(m) Q(Lfs) | SudpetpoL D {m) (€/m) | Koortog (€)

(mm)

12-13] 636.3 2.38 69.8 10.0 6363.2
139.8 Xaa 32.0 32.0*%g4
155.2 X35 39.9 39.9%X%5
12-14 138414 20.9 174.8 X36 49.9 49.9%%g6
194.2 X7 60.0 60.0%X%7
217.4 X3g 85.0 85.0%%gg
69.8 X39 10.0 10.0*Xg9
14-15 | 1187.1| 5.73 854 %40 14.0 f 14.0%0
97.0 Xa1 17.0 17.0%%41
108.6 X2 20.0 20.0*%,
124.2 Xa3 25.0 25.0*%y3
139.8 Xaa 32.0 32.0*%44
14-16 | 2929.6 | 15.17 155.2 Xa5 39.9 39.9*%5
174.8 Xas 49.9 49.9*%46
194.2 Xa7 60.0 60.0%%y7
16-17 ] 3389.9| 0.47 69.8 10.0 33899.0
97.0 Xag 17.0 17.0"Xyg
108.6 Xag 20.0 20.0*%49
16-18 ] 1166.0| 9.53 124.2 %50 25.0 25.0%%0
139.8 Xs51 32.0 32.0%*%1
155.2 Xs2 39.9 39.9%%,
69.8 X53 10.0 10.0*%s3
16-21 | s158.7| 5.17 85.4 %64 14.0 ) 14.0%,
97.0 Xs5 17.0 17.0%%s5
108.6 X56 20.0 20.0%%6
854 Xs57 14.0 14.0%%s7
97.0 Xsg 17.0 17.0%%ss
18-19 | 561.3 8.45 108.6 Xs59 20.0 20.0*%s9
124.2 %60 25.0 25.0*%0
139.8 X61 32.0 32.0%%1
18-20] 24045 1.08 69.8 10.0 24045.0
21-2215336.3| 1.79 69.8 10.0 53363.0
21-23| 7173 | 3.38 69.8 %2 100 10.0%;
85.4 X53 14.0 14.0%%s3
23-24) 732.2 2.04 69.8 10.0 7322.0
23-2514149.2| 134 69.8 10.0 41492.0
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n >W AL B ADh Y

Z=49.9% + 60% + 859 + 100% + 120%% + 49.9% + 60" + 85"% + 100%¢ + 120% +
49.9%X11 + 60%X5 + 85%K13 + 1004 + 120%5 + 10%%6 + 14K 7 + 39.9% 5 + 49.9% 9 + 60%% +
85*X51 + 1006, + 10%%63 + 14%%4 + 39.9%05 + 49.9%06 + 6057 + 85%05 + 1009 + 39.9%%0 +
49.9%%31 + 60%%52 + 8533 + 324 + 39.9%G5 + 49.9%G6 + 60%%7 + 85Kz + 10%G + 14*X40 +
17%Xa1 + 209 + 25%%3 + 32°%4 + 39.9%y5 + 49.9%s + 60%%y7 + 17%g + 20%%9 + 25" K5 +
32* %1+ 39.9%62 + 10%63 + 14%%Kss + 17 %Ke5 + 20%%s6 + 147067 + 17%)6s + 20* )60 + 25% )60 + 32* %1
+ 10%%2 + 14%)%3

l“ A’ Y B ~ h * '_‘ B ¥ [ B V. . A ‘h>|>,|51 _ WA, BU‘Cpn‘ _5" AJh B <
h < <h oY ot s h Y _W<V. o {‘h{‘Ch"hl v
AR B vh s Y AT @ FRT T Y T SMSEKee] £ YWt A h g
nd®c o h* """ >" T B A S SO\
-l_rsf.‘h‘s C <hy ¥ 3 h ¢ ' >h ¢ h A 1"“>“‘“"‘“’/\ ' < B
¥ 1 B A >" Y T B A h v 8 h B ¥ >" ¢ v "‘ ¢ < h .

- ~ ' - . _

X+ X+ X3+ X+ X% =Lo1 = 1446m

Xe+ X7+ Xg+ X9+ X0 =L1.3=8445.7m
X11+ X2+ X3+ X4+ X5 =135 = 3677.3M
X6+ X17=Ls7=1089.6Mn

X1g + Xig + Xo0 + Xo1 + Xo2 = Lsg = 8666.4m
Xo3+Xo4=Lg.g=170.1m

Xos + Xog + Xo7 + Xog + Xo9 = Lg 10 = 3422.2m
Xao+ Xa1+ Xg2+ X33 = Lip12= 2136.0m

Xaa+ Xgs + Xge + Xg7 + Xgs = Lu14= 3841.4m
Xag + Xao+ Xa1 + X402 =Ly415=1187.1Im
X3+ Xaa + Xa5 + Xa6 + X47= L1011 = 2929.6m
Xag + Xag + Xg0 + X1 + X52 = L1g15 = 1166.0m
Xo3+ Xea + Xo5+ X6 = Lug21 = 5158.7m

Xe7 + Xog + Xeo + Xe0 + X61 = L1g19 = 561.3m
Xo2+ Xe3=Lo123=717.3m

wwi h*h s A h " h<ws> s h' Cht * 5' h’ A" ¢ ' + h

UIX 2X WX ceBX& X v

ndc®n h* """ "> LA TEZTETYIOUT S OA T Y Y >E 7O
n]‘h ¢ h * B C <hyy ¥ 3 “ h - 7w T B¢t A h B - ' <8 , " B’ w Yot
h = ! L1 8vh>s A" Ah 8 Ab: T T Y < 8 >8 ' A
¢ >) 7 W h v (0] BA B Ah >t ¢ B B 5 - h Bt
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_V. “’_"" St h w A h 1t h ' > h h * , h <«
. fgls>M h > Awh " 78 7 Y8 7 C A LT ha T LAY
B'BI >5'm_/\"/\_h' (.‘h_h M
. B _5"‘.“’ . ¢ ' s L _"‘ .{‘C_," -
ls‘lsl >|5‘l;n_/\"/\_hr ‘?h_h p
- ¢5‘_h‘ 1" h {".‘_4‘5/\ jCkh’_“_"‘_’h+ .‘Z ’ry\/z _<HJ
C", ~ _"" 1 B A ‘ h h = ¢ w B * _" AB 7! 1" h
' “5y">|5_’ ¢ " I 7 h >>m" ‘ h Ch_h<"v|5' A h
“hAL. g R wWAR CETwThy
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' > B Y Bih)“‘l _“‘ <.">j“‘
£ h ot >smh AR s 2 88 ' "yt T T > T
"V<VJ"_'¢h/\ Vo ¢<"5'l hh,KBh:‘/\‘h‘“"F
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J‘ /\h?hll“’n@"MJM“>' h - B ' _ A
. - 1.8 <
rv'CJ'h’VB i | _<flr5_h I h > >
Memlewsl, L] YT m <y
toh>d s(m)
D (mm) (m)
174.8 0.0117 X nonmm
194.2 0.0069 X nonnc
0-1 | 1446.0] 34.91 217.4 0.0039 X3 nonno
244.6 0.0021 X4 nonnH
275.8 0.0012 X5 nonngm
1-2 |3011.3] 1.59 69.8 0.0034 - 10.360
174.8 0.0107 X6 n ®n mgn
194.2 0.0063 X nonnc
1-3 | 8445.7| 33.32 217.4 0.0035 X nonngo
244.6 0.0020 X nonnH
275.8 0.0011 Xio nonnm
3-4 |3155.9] 1.59 69.8 0.0034 - 10.858
174.8 0.0097 Xi1 nonng
194.2 0.0057 Xio nonnp
3-5 |3677.3| 31.73 217.4 0.0032 Xi3 nonng
244.6 0.0018 Xia noennm
275.8 0.0010 Xi5 nonnm
5-6 |2406.4] 1.02 69.8 0.0015 3.669
69.8 0.0104 Xi6 nonmg
5-7 | 1089.6] 2.88
85.4 0.0038 Xi7 nonne
155.2 0.0138 Xis nonme
174.8 0.0076 Xig nonng
5-8 |8666.4| 27.83 194.2 0.0044 X0 nonnyg
217.4 0.0025 X1 nonny
244.6 0.0014 X0 nonnm
89 | 1701 | 2.8 69.8 0.0104 Xo3 0.0104*%5
85.4 0.0038 Xou 0.0038*%,
155.2 0.0112 Xos5 0.0112*%5
174.8 0.0061 Xog 0.0061*%
8-10 | 3422.2| 24.95 194.2 0.0036 X7 0.0036*X%;
217.4 0.0020 Xog 0.0020*%g
244.6 0.0011 X0 0.0011*%q
10-11]2342.5| 1.67 69.8 0.0038 - 8.825
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(‘ AW L8 t Ah ¢ h Y
Anobektéc| AnwAsies avd Zuvohikée
KA&B o Mtkoc |Mepoxd . N MeTafinTh vn’uuuutéc
Lim) | Q(L's) s1dyieTpol s (m) (m) amwieles Ihy;
D {mm) (m)
155.2 0.0098 0.0098*X,
1012 | 2136.0| 2328 174.8 0.0054 0.0054*X,
194.2 0.0032 0.0032*X,
217.4 0.0018 0.0018*%5
12-13] 636.3 | 2.38 69.8 0.0073 4.639
139.8 0.0136 0.0136*X%,
155.2 0.0080 0.0080*X5
12-1413841.4| 20.9 174.8 0.0044 0.0044*%4
194.2 0.0026 0.0026*X,
217.4 0.0015 0.0015*%%4
69.8 0.0387 0.0387*%4
1415| 11871] 573 85.4 0.0139 0.0139*X%,
97.0 0.0073 0.0073*%,
108.6 0.0041 0.0041*X,,
124.2 0.0134 0.0134*X%,,
139.8 0.0073 0.0073*%,
14-1612929.6| 15.17 155.2 0.0043 0.0043*%5
174.8 0.0024 0.0024*%,4
194.2 0.0014 0.0014*X,,
16-1713389.9| 0.47 69.8 0.0004 1.291
97.0 0.0192 0.0192*X%,4
108.6 0.0108 0.0108*%,4
16-18] 1166.0| 9.53 124.2 0.0055 0.0055*X%,
139.8 0.0030 0.0030*X%;,
155.2 0.0018 0.0018*X%,
69.8 0.0318 0.0318*%;
162151587 517 85.4 0.0114 0.0114*%,
97.0 0.0060 0.0060*X%;5
108.6 0.0034 0.0034*X%
85.4 0.0292 0.0292*X%;,
97.0 0.0153 0.0153*%4
18-19| 561.3 | 8.45 108.6 0.0086 0.0086*X%4
124.2 0.0044 0.0044*X,
139.8 0.0024 0.0024*X;,
18-20] 2404.5| 1.08 69.8 0.0017 4.068
21-22]5336.3] 1.79 69.8 0.0043 22.864
69.8 0.0141 0.0141*x%;,
21-23| 717.3 | 3.38
85.4 0.0051 0.0051*X%;
23-24| 732.2 | 2.04 69.8 0.0055 4.001
23-25]|4149.2| 1.34 69.8 0.0025 10.416
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or i, M s . _ &7 o g
\0.0117*)(1 + 0.0069% + 0.0039%; + 0.0021%, + 0.0012’)(5})K H161p455 [1]
B'_<B'Y5|_1C<h{“‘ n
or > oMz heh oy
0.0117% + 0.0069% + 0.0039%; + 0.0021%, + 0.0012%b mMn ®o 24480 HcC p [2]
B'_<5‘|sl_2§‘<h{"‘ M
or ' >i¥’ . o8 "¢ 0
0.0117% + 0.0069% + 0.0039%; + 0.0021%, + 0.0012%; +
\0.0107% + 0.0063%; + 0.0035%g + 0.0020%; + 0.0011’)(1}0 H265114.715 [3]
B‘ _ <8 ‘Yrs |1_3(.‘ <h | ¥ .

TN AR R
0.0117%, + 0.0069%, + 0.0039% + 0.0021%, + 0.0012% + 0.0107% + 0.0063%, + 0.0035%; +
0.0020% + 0.0011%ob Mn ®y A35.56€ Hc p [4]

B‘_<B‘rs|3_4¢<h4"‘

or ' >1 7 pI s . _s o
0.0117%, + 0.0069% + 0.0039%; + 0.0021%, + 0.0012% + 0.0107% + 0.0063% + 0.0035%; +
0.0020% + 0.0011%0 + 0.0097%; + 0.0057%; + 0.0032%s + 0.0018%4 + 0.0010%s

*Q65110.965 \ [5]

B~ - <s ' 35¢ <hy™

or >, cE hShTog
0.0117% + 0.0069% + 0.0039% + 0.0021% + 0.0012% + 0.0107% + 0.0063% + 0.0035% +

0.0020% + 0.0011% + 0.0097%; + 0.0057%q, + 0.0032%5+ 0.0018%, + 0.0010%5 + 3.669
HR65131.921 B~ - <€'<h 55 [6]
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or >, TE nhehcTog
0.0117% + 0.0069% + 0.0039%; + 0.0021% + 0.0012% + 0.0107% + 0.0063% + 0.0035% +

0.0020%% + 0.0011%;0+ 0.0097%, + 0.0057%;, + 0.0032%;3+ 0.0018%;4+ 0.0010%;5 +

0.0104%s+ 0.0038%; 5K  H184p411 [7]
\ )

B‘_<B'Y5l5_7¢ <h{"‘

or ' >i
0.0117% + 0.0069%, + 0.0039%; + 0.0021%, + 0.0012%; + 0.0107%; + 0.0063%; + 0.0035% +
0.0020% + 0.0011%;0+ 0.0097%, + 0.0057%;, + 0.0032%;3+ 0.0018%;,+ 0.0010%;5 +

yZB“B"q'IL')

\0.0138*)(18 + 0.0076%9 + 0.0044%;, + 0.0025%; + 0.0014%%,, fiQ65104.65 [8]
|
B‘_<|s' 5l5_8¢<h{"‘
6r >i T, T he om0

0.0117% + 0.0069% + 0.0039% + 0.0021%, + 0.0012%; + 0.0107%; + 0.0063% + 0.0035%; +
0.0020% + 0.0011% + 0.0097%; + 0.0057%, + 0.0032%43 + 0.0018%, + 0.0010%s + 0.0138%q +
0.0076%0 + 0.0044%0 + 0.0025%; + 0.0014%, + 0.0104%; + 0.0038%,,

X H1A9161 \ ; ) [9]

B~ - <& ' & 89° <h i~

TSI I

0.0117*1 + 0.0069%2 + 0.0039X3 + 0.0021X4 + 0.0012%5 + 0.0107X6 + 0.0063X7 + 0.0035X8 +

0.0020%9 + 0.0011X10 + 0.0097X11 + 0.0057X12 + 0.0032X13 + 0.0018X14 + 0.0010X15 +

0.0138*X18 + 0.0076X19 + 0.0044X20 + 0.0025X21 + 0.0014X22 +

\0.0112*X25 + 0.0061X26 + 0.0036X27 + 0.0020X28 + 0.0011%XH ﬂ)265§104.555 [10]
Y

B'_<u'ul5_8¢<h4“‘

or  >1x hSvmh " T
0.0117*%X1 + 0.0069%2 + 0.0039%3 + 0.0021%4 + 0.0012%5 + 0.0107X6 + 0.0063X7 + 0.0035X8 +
0.0020"X9 + 0.0011X10 + 0.0097X11 + 0.0057X12 + 0.0032X13 + 0.0018%14 + 0.0010X15 +

0.0138%*18 + 0.0076X19 + 0.0044X20 + 0.0025X21 + 0.0014X22 + 0.0112X25 + 0.0061X26 +
0.0036%27 + 0.0020%28 + 0.0011XH b b y PY28.P6L XK HC p [11]

B'_<5‘5|5_8C<h4"‘

1 ¢ < 139



Or ' >i % 8 MH)s S
0.0117%1 + 0.0069%2 + 0.0039X3 + 0.0021X4 + 0.0012%5 + 0.0107X6 + 0.0063X7 + 0.0035X8 +
0.0020%9 + 0.0011X10 + 0.0097X11 + 0.0057X12 + 0.0032X13 + 0.0018X14 + 0.0010X15 +
0.0138*%18 + 0.0076X19 + 0.0044%20 + 0.0025X21 + 0.0014X22 + 0.012*X25 + 0.0061X26 +
0.0036%27 + 0.0020%28 + 0.0011X29 +
0.0098G0 + 0.0054X31 + 0.0032%32 + 0.0018%0 0 XKLOAGSP [12]

|
B~ - <¥ s 10F2<h 1 ™

or  >i ¥  hSvmoh”
0.0117*1 + 0.0069%2 + 0.0039X3 + 0.0021X4 +0.0012*%5G + 0.0107X6 + 0.0063X7 + 0.0035X8 +
0.0020*%9 + 0.0011X10 + 0.0097X11 + 0.0057X12 + 0.0032X13 + 0.0018X14 + 0.0010X15 +
0.0138*%18 + 0.0076X19 + 0.0044X20 + 0.0025%21 + 0.0014X22 + 0.0112X25 + 0.0061X26 +
0.0036%27 + 0.0020X28 + 00011*X29 + 0.0098X30 + 0.0054X31 + 0.0032X32 + 0.0018X33 +
nocodl2Kioic p [13]

B~ -<s" ¥ F3<hdi ¥  MH

or ' >i¥ s 'mn)s ¢
0.0117*<1 + 0.0069%2 + 0.0039%3 + 0.0021%4 + 0.0012%5 + 0.0107X6 + 0.0063X7 + 0.0035X%8 +
0.0020%9 + 0.0011X10 + 0.0097X11 + 0.0057X12 + 0.0032X13 + 0.0018X14 + 0.0010X15 +
0.0138*%18 + 0.0076X19 + 0.0044X20 + 0.0025X21 + 0.0014X22 + 0.0112X25 + 0.0061X26 +
0.0036%27 + 0.0020%28 + 0.0011xX29 + 0.0098X30 + 0.0054X31 + 0.0032X32 + 0.008*X33 +
0.0136*%<34 + (l).OO8OX35 + 0.0044X36 + 0.0026X37 + 0.0015X0 y, HO9R%E5p

Y [14]
B~ - < "8 122F4<h 1 7

or ' >iZ hSuwph”
0.0117*1 + 0.0069%2 + 0.0039X3 + 0.0021X4 + 0.0012%5 + 0.0107X6 + 0.0063X7 + 0.0035X8 +
0.0020%9 + 0.0011X10 + 0.0097X11 + 0.0057X12 + 0.0032X13 + 0.0018X14 + 0.0010X15 +
0.0138*X18 + 0.0076X19 + 0.0044X20 + 0.0025%X21 + 0.0014X22 + 0.0112X25 + 0.0061X26 +
0.0036%27 + 0.0020X28 + 0.0011X29 + 0.0098X30 + 0.0054X31 + 0.0032X32 + 0.0018%33 +
0.0136%34 + 0.0080X35 + 0.0044X36 + 0.0026X37 + 0.0015X38 +
0.0387%39 + 0.0139%40 + 0.0073%41 + 0.0041Xxn ;—I KL1H.83p [15]

|
B~ - <& ' 14F5<h i~

6r ' >i % v mc)y

0.0117%L + 0.0069%2 + 0.0039K3 + 0.0021X4 +0.0012%G + 0.0107%6 + 0.0063X7 + 0.0035X8 +
0.0020%9 + 0.0011X10 + 0.0097X11 + 0.0057X12 + 0.0032X13 + 0.0018X14 + 0.0010X15 +
0.0138%18 + 0.0076X19 + 0.0044X20 + 0.0025X21 + 0.0014Xx22 + 0.0112X25 + 0.0061X26 +

0.0036"27 + 0.0020%28 + 00011*X29 + 0.0098X30 + 0.0054X31 + 0.0032%32 + 0.0018%33 +
0.0136%34 + 0.0080X35 + 0.0044X36 + 0.0026X37 + 0.0015X38 +

1 8 <’ 0



l0.0134’9(43 + 0.0073X44 + 0.0043X45 + 0.0024%46 + 0.0014Xn T} HO1/BI5p [16]

|
B~ - <s ' v 14T6<h 1 7

Or  >izheoym

0.0117%1 + 0.0069X2 + 0.0039%3 + 0.0021%4 + 0.0012)G + 0.0107X6 + 0.0063X7 + 0.0035%8 +
0.0020%9 + 0.0011X10 + 0.0097XL1 + 0.0057X12 + 0.0032X13 + 0.0018K14 + 0.0010X15 +
0.0138%18 + 0.0076X19 + 0.0044X20 + 0.0025%X21 + 0.0014X22 + 0.0112X25 + 0.0061%26 +
0.0036%27 + 0.0020X28 + 0.0011X29 + 0.0098K30 + 0.0054X31 + 0.0032X32 + 0.0018X33 +
0.0136%34 + 0.0080X35 + 0.0044X36 + 0.0026X37 + 0.0015X38 + 0.0134%43 + 0.0073%44 +
0.0043%45 + 0.0024X46 + 0.0014X47 +M D H hM-10%80d ¢ p [17]

B~ - <6 F7<hi ™  wmc

0[‘ >0 X B ‘M»y_)'f e
0.0117*%1 + 0.0069%2 + 0.0039X%3 + 0.0021X%4 + 0.0012%5 + 0.0107X6 + 0.0063X7 + 0.0035%8 +
0.0020%9 + 0.0011X10 + 0.0097X11 + 0.0057X12 + 0.0032X13 + 0.0018X14 + 0.0010%15
0.0138*X18 + 0.0076X19 + 0.0044X20 + 0.0025%21 + 0.0014xX22 + 0.0112X25 + 0.0061X26
0.0036"27 + 0.0020X28 + 0.0011X29 + 0.0098X30 + 0.0054X31 + 0.0032X32 + 0.0018X33
0.0136%34 + 0.0080X35 + 0.0044X36 + 0.0026X37 + 0.0015X38 + 0.0134x43 + 0.0073x44
0.0043*%45 + 0.0024x46 + 0.0014x47 +

0.0192*}48 + 0.0108X49 + 0.0055X50 + 0.0030%51 + 0.0018%Xp H  XKL06.GEP [18]
\ J

+ + + +

B~ -<s "8 EB<hL” mc

61 >IE g
0.0117*1 + 0.0069X%2 + 0.0039X3 +0.0021*4 + 0.0012X5 + 0.0107X6 + 0.0063X7 + 0.0035X8 +
0.0020%9 + 0.0011X10 + 0.0097X11 + 0.0057X12 + 0.0032X13 + 0.0018X14

+ 0.0010X15 +
0.0138*%18 + 0.0076X19 + 0.0044%20 + 0.0025X21 + 0.0014X22 + 0.0112X25 + 0.0061X26 +
0.0036%27 + 00020*X28 + 0.0011X%29 + 0.0098X30 + 0.0054X31 + 0.0032X32 + 0.0018X33 +
0.0136%34 + 0.0080X35 + 0.0044X36 + 0.0026X37 + 0.0015%38 + 0.0134X43 + 0.0073%44 +
0.0043%45 + 0.0024X46 + 0.0014%47 + 0.0192%48 + 0.0108%49 + 0.0055%50 + 0.0030%51 +
0.0018%G2 + 0.0292X57 + 0.0153%58 + 0.0086X59 + 0.0044X60 + 0.0024X61
X Hld D131 ‘ ; ) [19]

B~ - <8  -F9<h ¥ MYy

or  >iZ hSHyah " 7
0.0117*1 + 0.0069%2 + 0.0039%3 + 0.0021X%4 + 0.0012X%5 + 0.0107X%6 + 0.0063X7 +0.0035*8 +
0.0020*9 + 0.0011X10 + 0.0097X11 + 0.0057X12 + 0.0032X13 + 0.0018X14 + 0.0010X15
0.0138*%18 + 0.0076X19 + 0.0044X20 + 0.0025X21 + 0.0014X22 + 0.0112X25 + 0.0061X26
0.0036*27 + 0.0020X28 + 0.0011X29 + 0.0098%30 + 0.0054X31 + 0.0032%32 + 0.0018X33
0.0136%34 + 0.0080%35 + 0.0044x36 + 0.0026X37 + 0.0015X38 + 0.0134X43 + 0.0073x44
0.0043*%45 + 0.0024X46 + 0.0014X47 + 0.0192X48 + 0.0108%49 + 0.0055X50 + 0.0030X51 +

+ + + +

18 < M1



0.0018%p H b n G-HO6.§ELXK H C p [20]

B -<s' s, B0<hAT owmy

or ' >i¥ 8 Hm)s "

0.0117*1 + 0.0069%2 + 0.0039%3 + 0.0021%4 + 0.0012X%5 + 0.0107X6 + 0.0063X7 + 0.0035X8 +
0.0020%9 + 0.0011X10 + 0.0097X11 + 0.0057X12 + 0.0032X13 + 0.0018X14 + 0.0010X15
0.0138*18 + 0.0076*K19 + 0.0044X20 + 0.0025X21 + 0.0014X22 + 0.0112X25 + 0.0061X26
0.0036%27 + 0.0020%28 + 0.0011xX29 + 0.0098X30 + 0.0054X31 + 0.0032X32 + 0.0018X33
0.0136%34 + 0.0080X35 + 0.0044Xx36 + 0.0026X37 + 0.0015%38 + 0.0134X43 + 0.0073x44
0.0043*%45 + 0.0024%46 + 0.0014X47 +

0.0318%63 + 0.0114X54 + 0.0060X55 + 0.0034X%p ¢ 91/HI5p [21]

\ )
[

B~ - <88 ZFl<hi”  Mmc

+ + + +

or  >iZ hSHywh 7
0.0117*<1 + 0.0069%2 + 0.0039%3 + 0.0021%4 + 0.0012%5 + 0.0107X6 + 0.0063*<7 + 0.0035X%8 +
0.0020%9 + 0.0011X10 + 0.0097X11 + 0.0057X12 + 0.0032X13 + 0.0018X14 + 0.0010X15
0.0138*%18 + 0.0076X19 + 0.0044X20 + 0.0025%21 + 0.0014X22 + 0.0112X25 + 0.0061X26
0.0036%27 + 0.0020%28 + 0.0011X29 + 0.0098X30 + 0.0054%31 + 0.0032X32 + 0.0018X33
0.0136%34 + 0.0080X35 + 0.0044X36 + 0.0026X37 + 0.0015X38 + 0.0134x43 + 0.0073X44

0.0043*%45 + 0.0024X46 + 0.0014X47 + 0.0318X53 + 0.0114X54 + 0.0060X55 + 0.0034X56 +
HH®y c R1I2583H c p [22]

+ + + +

B~ -<s "8 F<h L7 HM

or ' >i% ¥ H.0)8 "¢

0.0117*%1 + 0.0069%2 + 0.0039%3 + 0.0021X%4 + 0.0012%5 + 0.0107X6 + 0.0063X7 + 0.0035X%8 +

0.0020"%9 + 0.0011X10 + 0.0097X11 + 0.0057X12 + 0.0032X13 + 0.0018X14 + 0.0010X15 +
0.0138*%X18 + 0.0076*X19 + 0.0044X20 + 0.0025X21 + 0.0014X22 + 0.0112X25 + 0.0061X26 +
0.0036"27 + 0.0020X28 + 0.0011X29 + 0.0098X30 + 0.0054X31 + 0.0032X32 + 0.0018X33 +
0.0136%34 + 0.0080X35 + 0.0044X36 + 0.0026X37 + 0.0015X38 + 0.0134x43 + 0.0073x44 +
0.0043%X45 + 0.0024x46 + 0.0014x47 + 0.0318X53 + 0.0114X54 + 0.0060X55 + 0.0034X56 +
\0.0141*X62+0.0051Xc}o XK101.55p [23]
|
B~ - <8 E<hi ¥  HMm

or ' >1% hSyyph
0.0117%1 + 0.0069%2 + 0.0039X%3 + 0.0021X%4 + 0.0012X%5 +0.0107*6 + 0.0063X7 + 0.0035%3 +
0.0020%9 + 0.0011X10 + 0.0097X11 + 0.0057X12 + 0.0032X13 + 0.0018X14 + 0.0010X15
0.0138*%18 + 0.0076X19 + 0.0044X20 + 0.0025X21 + 0.0014X22 + 0.0112X25 + 0.0061X26
0.0036%27 + 0.0020X28 + 0.0011X29 + 0.0098*%X30 + 0.0054X31 + 0.0032X32 + 0.0018X33
0.0136%34 + 0.0080X35 + 0.0044X36 + 0.0026X37 + 0.0015X38 + 0.0134X43 + 0.0073%x44

+ + + +

18 < 142



0.0043%45 + 0.0024x46 + 0.0014xX47 + 0.0318X%53 + 0.0114X54 + 0.0060X55 + 0.0034X56 +
0.0141*%62+0.0051Xc 0 b n O-H3B.RR1L XX HCPp [24]

B~ - <v '8  PFA<h T H M

or ' >1 %X hSHyph” 7

0.0117*1 + 0.0069%2 + 0.0039X3 + 0.0021X%4 + 0.0012X%5 + 0.0107X6 + 0.0063X7 + 0.0035X8 +

0.0020*%9 + 0.0011X10 + 0.0097X11 + 0.0057X12 + 0.0032X13 + 0.0018Xx14 + 0.0010X15 +

0.0138*%18 + 0.0076X19 + 0.0044X20 + 0.0025%21 + 0.0014X22 + 0.0112X25 + 0.0061X26 +

0.0036%27 + 0.0020X28 + 0.0011X29 + 0.0098%30 + 0.0054X31 + 0.0032X32 + 0.0018X33 +

0.0136%34 + 0.0080X35 + 0.0044*36 + 0.0026X37 + 0.0015X38 + 0.0134x%43 + 0.0073x44 +

0.0043*45 + 0.0024X46 + 0.0014X47 + 0.0318x%63 + 0.0114X54 + 0.0060%55 + 0.0034X56 +

0.0141"62+0.0051Xc 0 b M dABABEL X HcCp [25]
B~ -<¥ "8 Fo<h ¥ H O

ndétT nf1rl1 &

rs_h _'/\ Ch_h‘_’*" A h/\""sv"LJNG@’/NZ_‘h‘C"h{"‘

B h 1 B _ h * ! * A D _ o * _ ¥

' SYNRRTHSH STOXOY;

HMIHN = 493.9*X1 + e0*X2 + 85%X3 + 100%X4 + 120%X3

+ 43.9%X6e + 60*XT + 85*XE8 + 100%X¥3 + 120+X10

+ 45.9%X11 + e0*X12 + 853*X13 + 100%X14 + 120*X15
+ 10%¥1le + 14*X17

+ 35.9%X18 + 49.9%¥19 + a0~X20 + 85*XZ1 + 100+*X22Z
+ 10%¥23 + 14~XZ4

+ 353.9%X25 + 49.9%¥Z6 + e0~X2T + 85~XZ8

+ 100%X2%9

+ 35.9%X30 + 49.9*¥31 + e0~X32 + 85~X33

+ 32%¥34 + 39.9%X35 + 49.59%X36 + 60*X3T + 85%X38
+ 10%¥3% + 14=X40 + 17#¥41 + Z0%¥42 + 25=X43

+ 32%¥44 + 39.9%X45 + 49.35%X46 + 60~X47T

+ 17+¥48 + 20%X49 + 25*X¥50 + 32#X51 + 39.9+~X5:2

+ 10%¥533 + 14%X54 + 17*X55 + 20%X56

+ 14%¥53T7 + 17#X58 + 20%X¥59 + 25%¥el + 3Z2~Xel

+ 10%¥62 + 14~Xa3;

1% < M3



'PERTCRISMOT MHEOUS:

Xl + ¥2 + X3 + X4 + X5 = 1446;
X6 + X7 + X8 + X8 + X10 = 8445.7;

11 + X¥12 + X¥13 + X14 + X15 = 3677.3;
Xle + X17 =1089.6;

Xlg + X193 + X220 + X221 + X22 = Ba66.4;
23 + X244 = 170.1;

25 + HZe + X227 + X288 + X295 = 3422.3:;
K30 + X531 + X532 + X33 = 2136.0;

X3q4 + X35 + X368 + X3T + X38 = 3841.4;
K39 + X440 + X441 + ¥42 = 1187.1:;

43 + X449 + X445 + X486 + X477 = 29239.6;
X483 + X439 + X50 + X551 + X522 = 1llea.0;
X53 + X554 + X55 + X568 = 5158.7:;

X5T + X558 + X59 + ¥e0 + Xel = 56l1.3;
X862 + X683 = T17.3;

Hlx=0; X2»>=0; X3»x=0; X4>=0; X5>=0; Ke>=0; XT7x=0; X8»>=0; X3x=0; X10>=0;
Xllx=0; X12»=0; X13>=0; Xl14>=0; X15>=0; Xle>=0; X1T7>=0; Xl8»>=0; X13>=0;
X20x=0; X21»x=0; X22>=0;X23>=0; X24>=0; ¥25>=0; XZe>=0; X2T7>=0; Xig>=0:
X28x=0; X30»x=0; X31»>=0; X32>=0; X33>=0; X34>=0; X35>=0; XK3ex=0: X3T7>=0;
X3gx=0; X38»>=0; X40>=0; X41>=0; X42>=0; ¥43>=0;¥494>=0; X45>=0; H4e>=0:
X4Tx=0; X48»=0; X43>=0; X50>=0; X51>=0; X52>=0; X53>=0; XK54»x=0; X5353>=0;
Xo5ex=0; X5Tr=0; K58x=0; X39>=0; XKelx=0; Xel>=0; Xe2x=0; Xe3>=0;

c[W<" B ' Y h a1 YA h * Vot BT VBT SASYAT hT By Y > 8 h” 'hea™h A

'PERICORISMOI PIEZCMETRIECY FORTIOY;

0.0117*X1 + 0.0069*%X2 + 0.0039%X3 + 0.0021%*X4 + 0.0012*X5 <= 265-151.45-5; '0-1;'eswteriko:
0.0117*X1 + 0.0069*%X2 + 0.0039%X3 + 0.0021%*X4 + 0.0012*X5 + 10.360 <= 265-244.80-1; '0-2;'dexamenh;
wX6
-~ h ¢h h A . ¢ h A - 'Y h-¥she¢" s woAT
0.0117#¥1 + 0.0069+%X2 + 0.0038#*¥3 + 0.0021+¥4 + 0.0012#X5 + 0.0107#¥e& + O0.0063*X7 + 0.0035*¥E + 0.0020*¥9 +
0.0011#X10 + 0.0097#X11 + 0.0057#X12 + 0.0032#X13 +0.0018%X14 + 0.0010%X15 + 0.0138+%X18 + 0.0076%X19 +
0.0044*%X20 + 0.0025#%#X21 + 0.0014%X22 + 0.0112*¥25 + 0.0061#*#X26 + 0.0036%*X2T + 0.0020%X28 + 0.0011#X29 +
0.0098*X30 + 0.0054*X31 + 0.0032*X32 + 0.0018#X33 + 0.0136*X34 + 0.0080*X35 + 0.0044*X36 + 0.0026*X37 +
0.0015%X38 + 0.0134*X43 + 0.0073*X44 + 0.0043*¥45 + 0.0024*X46 + 0.0014*X47 + 0.0318*¥53 + 0.0114*X54 +
0.0060*X55 + 0.0034*X56 + 0.0141*¥e2 + 0.0051*X¥E3 + 4.001 <= 265-136.22-1; '0-24:!dexamenh;
0.0117*¥1 + 0.0069*X2 + 0.0039*¥3 + 0.0021*X4 + 0.0012*X5 + 0.0107*¥é6 + 0.0063*X7 + 0.0035*X8 + 0.0020*%X9 +
0.0011*¥10 + 0.0097*¥11 + O0.0057*¥12 + 0.0032*X13 + 0.0018*¥14 + 0.0010*X15 + 0.01383*¥1g + 0.0076*¥19 +
0.0044*¥20 + 0.0025#*¥21 + 0.0014#¥22 + 0.0112#¥25 + 0.0061*¥26 + 0.0036*¥27 + 0.0020#¥28 + 0.0011#¥29 +
0.0098*%X30 4+ 0.0054*X31 + 0.0032%X32 + 0.0018*X33 + 0.0136%X34 + 0.0080%X35 + 0.0044*X36 + 0.0026%X37 +
0.0015#*¥38 + 0.0134#¥43 + 0.0073#¥44 + 0.0043#¥45 + 0.0024*¥46 + 0.0014#¥47 + 0.0318#¥53 + 0.0114#¥54 +
0.0060%X55 + 0.0034*X56 + 0.0141*Xe2 + 0.0051*X6e3 + 10.416 <= 265-158.34-1; !0-25;!dexamenh;

18 < M4



18 <’ 145

! N AW _ B ' h A B h * ! B~ < A h = ' ¥
B hj <! _ A h = ! h > v ¢ h ¢ _ ¢ ht ¥ * A
h =~ Y hy YA h * 1 ¢ B A Exce‘j({h * YA ~ h h ¢ h

_[ ’ /\hChn‘ TN OR V1LY R S Yo« o >
‘ o BT <A -
rs h]r"?"g"BBA‘> hah |# " h>4y: > Y' > nY -
r <hd{ > - 1" h >4 h > 8 W ln - : "2 e 0€ 0", [
(m) L (m) D (mm) | D , -(@mm) >" ¢ -<H06€k 0€0 [<hd
" S(m) | 1 Km)
0-1 244.6 315 0.0021 3.096 100 | 144600.00 3099722 275645
1-2 69.8 90 0.0034 10.360 10 | 30113.00f LINGO: 309972
1-3 244.6 315 0.0020 16.555 | 100 | 844570.00 1, AT < e o
34 69.8 90 0.0034 10.858 10 | 31559.00 3375367
35 244.6 315 0.0018 6.571 100 | 367730.00
5-6 69.8 0 0.0015 3.669 10 24064.00
5-7 69.8 90 0.0104 11.370 10 | 10896.00
58 217.4 280 0.0025 4.856 85 | 163964.24
244.6 315 0.0014 9.401 100 | 673740.90
8-9 69.8 90 0.0104 1.775 10 1701.00

8-10 194.2 250 0.0036 12.346 60 | 205332.04

10-11 69.8 90 0.0038 8.825 10 23425.00

10-12 194.2 250 0.0032 6.756 60 | 128160.04

" 12-13 69.8 90 0.0073 4.639 10 6363.20
" 12-14 194.2 250 0.0026 9.905 60 | 230484.0Q

14-15 69.8 90 0.0387 45,991 10 | 11871.00

14-16 194.2 250 0.0014 4.133 60 | 175776.04

16-17 69.8 90 0.0004 1.291 10 | 33899.00

16-18 97.0 125 0.0192 22.436 17 | 19822.00

16-21 108.6 140 0.0034 17.604 20 |103174.04

18-19 85.4 110 0.0292 16.401 14 7858.20

18-20 69.8 90 0.0017 4.068 10 | 24045.00

21-22 . 69.8 90 0.0043 22.864 10 53363.00

21-23 717.3| 854 110 00051 | 3673 | 14 | 10042.20

23-24 732.2 69.8 90 0.0055 4.001 10 7322.00

23-25 4149.2 69.8 90 0.0025 10.416 10 | 41492.00
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90 69.8 10.00

110 85.4 14.00

125 97.0 17.00

140 108.6 | 20.00

160 1242 | 25.00

180 139.8 32.00

200 1552 | 39.90

225 1748 | 49.90

250 1942 | 60.00

280 217.4 | 85.00

315 244.6 | 100.00

355 275.8 | 120.00

400 310.6 | 155.00

450 349.6 | 190.00

500 388.4 | 230.00

560 435.0 | 270.00
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1 0-1 | 3.096(261.9q 151.49110.44

2 1-2 110.364251.54 244.8q 6.74

3 1-3 | 16.559245.39 114.71]130.64

4 3-4 |10.854234.49 135.54 98.93

5 3-5 |6.571[238.7d 110.94 127.84

6 5-6 | 3.669|235.1] 131.94103.19

7 5-7 |11.37q227.41 134.41] 93.00

8 5.8 | #8%|224 51 104.60 119.92

9.401

9 8-9 | 1.775|222.74 119.14 103.59

10 8-10 |12.344212.11 104.55107.62

11 10-11 | 8.825|203.39 129.74 73.59

12 10-12 | 6.756[205.44 104.64 100.74

13 [ 12-13 | 4.639|200.74 121.19 79.59

14 [ 12-14 | 9.905[195.51 99.25| 96.26

15 14-15 | 45.99]149.54 111.89 37.69

16 14-16 | 4.133[191.3d 91.53| 99.85

18 16-18 | 1.291|190.09 106.61] 83.48

19 18-19 | 22.43d 167.64 117.13 50.52

20 18-20 | 17.604172.49 106.61] 65.87
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24 23-24 | 4.001]|179.64 136.29 43.42

25 23-25 | 10.414173.24 158.34 14.88
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a |1.10a115Q|1.20Q
(L/s) | (Lfs) | (Lfs) | (L/s)

0-1 |1446.0|3491|32.40]4015]41.89
1-2 |30113| 159 | 175 183 | 101
1-3 |84457|3332|326.65]|3832]39.92
3-4 |31559| 159 | 175 1.83 | 1.01
35 |3677.3| 31.73| 24.90] 36.49]32.08
5-6 |24064| 102 | 112 117 1.22
57 |10296| 282 | 317 ] 331 346
5-8 |8666.4|27.83|30.61]32.00]33.40
29 [1701| 288 | 317 331 346
3-10 [34222| 2495 27.45| 22,69 29.04
10-11 |23425] 167 | 184 | 192 200
10-12 |2136.0] 2328 | 25.61| 26.77| 27.94
(12-13 [636.3| 232 | 262 272 286
" 12-14 |3841.4| 2009 | 2299 2404|2508
1415 |1187.1] 573 | 630 | 659 | 6.88
14-16 |29296] 15.17 | 16.69| 17.45| 1820
16-17 |23899| 047 | 052 | 054 | 056
16-18 |1166.0| 953 | 10.48| 1096 11.44
16-21 |5158.7| 517 | 569 | 595 | 6.20
12-19 | 5613 | 8.45 | 930 9.72 |10.14
1820 |24045| 108 | 119 ] 124 | 130
21-22 |53363| 179 | 197 | 206 | 215
21-23 | 7173 | 338 | 372 | 389 | 406
2324 | 7322 | 204 | 224 235 245
2325 |41492| 134 | 147| 154 161
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pendense Iy L eedls
(mm) -

0-1 2446 |144600.04PE 20 atrh3,375,361
1-2 69.8 | 30113.00|PE 20 atrh
1-3 2446 |844570.04PE 20 atrh
3-4 69.8 | 31559.00| PE 20 atrh
3-5 2446 |367730.04PE 20 atrh
5-6 69.8 | 24064.00| PE 20 atrp
5-7 69.8 | 10896.00|PE 20 atrh
e o 217.4 |163964.24 PE 20 atrh
2446 |673740.9¢PE 20 atrh
8-9 69.8 | 1701.00 |PE 20 atrp
8-10 | 1942 |205332.04PE 20 atrf
10-11| 69.8 | 23425.00PE 20 atrf
10-12| 1942 |128160.04PE 20 atrh
f12-13| 698 6363.20 | PE 20 atth
(12-14| 1942 |230484.0qPE 20 atrp
14-15|  69.8 | 11871.00|PE 20 atrh
14-16| 1942 |175776.0QPE 20 atrh
16-17| 69.8 | 33899.00| PE 20 atrh
16-18] 97.0 | 19822.00| PE 20 atrh
16-21| 1086 |103174.04PE 20 atth
18-19] 854 | 7858.20 |PE 20 atrh
1820 69.8 | 24045.00|PE 20 atrf
2122| 69.8 | 53363.00|PE 20 atrh
21-23| 85.4 | 10042.20| PE 20 atrh
2324] 69.8 | 7322.00 |PE 20 atrth
23-25|  69.8 | 41492.00PE 20 atrh
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D (mm)
0-1 1446.0 300 100.00 | Duc. Iron| 144600.04 3,456,85(
1-2 3011.3 90 13.00 |PE 16 atr 39146.90
1-3 8445.7 300 100.00 | Duc. Iron|844570.0(
3-4 3155.9 85.4 14.00 |PE 20 atrp 44182.60
3-5 3677.3 300 100.00 | Duc. Iron|367730.0(
5-6 2406.4 85.4 14.00 |PE 20 atry 33689.60
5-7 1089.6 85.4 14.00 |PE 20 atq: 15254.40
5-8 8666.4 | 217.4 85.00 |PE 20 atr] 736644.0(
g9 [ 1701 85.4 14.00 |PE 20 atrj 2381.40
8-10 34222 | 217.4 85.00 |PE 20 ath290887.0(
10-11 | 23425 85.4 14.00 |PE 20 atryi 32795.00
10-12 | 21360 | 194.2 60.00 |PE 20 at$1128160.0(
12-13 [ 636.3 85.4 14.00 |PE 20 ath 8908.20
12-14 | 38414 | 194.2 60.00 |PE 20 at$1230484.0(
14-15 | 11871 97.0 17.00 |PE 20 atr 20180.70
14-16 | 29296 | 1552 39.90 |PE 20 ath116891.04
16-17 | 3389.9 85.4 14.00 |PE 20 atrh 47458.60
16-18 | 1166.0 | 108.6 20.00 |PE 20 atrp 23320.00
16-21 | 5158.7 | 124.2 25.00 |PE 20 ath128967.5(
18-19 561.3 97.0 17.00 |PE 20 atrj 9542.10
18-20 | 24045 85.4 14.00 |PE 20 atryi 33663.00
21-22 | 5336.3 85.4 14.00 |PE 20 atry 74708.20
21-23 717.3 108.6 20.00 |PE 20 atrh 14346.00
23-24 732.2 85.4 14.00 |PE 20 atr§ 10250.80
23-25 | 4149.2 85.4 14.00 |PE 20 atry 58088.80
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hp (M)
[ wgwn( fgnnonn ey
ne vh3s @00 0.00 0.00
1 110.45] 112.32 -1.87
2 6.74 15.79 -9.05
3 130.64 | 142.46| -11.82
4 98.93 | 117.31| -18.38
5 127.82| 143.59| -15.77
6 103.19| 121.14| -17.95
7 93.00 | 11581 -22.81
8 119.92| 127.45| -753
9 103.59| 112.79| -9.20
10 107.62| 120.25| -12.63
11 7359 | 9156 | -17.97
12 100.79| 11321 -12.42
13 79.59 | 94.90 | -15.31
14 96.26 | 108.36| -12.10
15 37.69 | 86.86 | -49.17
16 99.85 | 103.02| -3.17
18 83.48 | 75.05 | 8.43
19 50.52 55.83 -5.31
20 65.87 73.41 -7.54
17 66.18 | 85.20 | -19.02
21 95.78 93.51 2.27
22 39.12 | 50.73 | -11.61
23 82.14 82.37 -0.23
24 4342 | 46.09 | -267
25 14.88 21.36 -6.48
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121301 (B3 ee UG Usosaed “aUPidd 6 alt
2 12.13.01.01 [B3se UG Usoaed UoUgy PN §6ROBA| mm 175 1.70 1.62
3 12.13.01.02 [B3se UG Usoaed UosUgsy PN §6RPOEI| mm 210 2.00 1.90
4 12.13.01.03 [B3se Ul Usosaed UosUgy PN §6ROMAE| mm 270 2.60 2.50
5 12.13.01.04 [B3ee Ul Usoaed UosUgsy PN §6RPOAA| mm 3.90 3.80 3.60
6 [1213.0105BscecUdUssed lUosUsgyPNc§6ROMA| mm 570 5.50 5.20
7 12.13.01.06 [B3ee Ul Usosaed tUosUgsy phPppe§6pRPOMA| mm 810 7.90 7.50
8 (12130107 [BzeesUGUsosed lUsUgy thNcG6POEG| mm 10.80 10.50 10.00
9 12.13.01.08 [B3se Ul Usosaed uUusUgythpe§6pPRME| mm 14.10 13.70 13.00
10 |12.13.01.09 [Bsece UG Ussed lUosUgy PNe§6PRPRAMS5| mm 17.30 16.80 16.00
11 12130110 [Bsse UG Ussed lUosUgy PNe§6PRMAOB| mm 2930 28.40 27.00
12 12130111 |IBsec Ut Usoeed UosUgy PN G6PRBMEB| mm 3460 33.60 31.90
13 12130112 [Bsee UG Ussed lUosUgy PNe§6PRPBMEB| mm 41.20 40.00 38.00
14 12130113 [Bsee Ul Ussed lUosUgy PNe§6POBMO| mm 5150 50.00 47.50
15 |12.13.0114 [Bsece UG Ussed UosUgy PNc§6PROBEO| mm 64.00 62.00 59.00
16 |12.13.0115Bsece Ul Ussed lUosUgy PNe§6PBMO| mm 81.00 79.00 75.00

12.13.02 |Bzecs UG Usosed aUOPdd 10 Jat
17 |1213.0201 [Bsee Ul Ussed lUosUgy PN §6PRP1IEA| mm 290 2.80 2.70
18 |12.13.0202 [Bsece Ul Ussed lUosUgy PNe§6PRP1IMI| mm 4.00 3.90 3.70
19 [12.13.0203 |IBsec Ut Usoed UosUgy PN GO6R1IME| mm 470 4.60 4.40
20 (12130204 [BzeeUGUsosed lUsUgyptppeg6pP1MA| mm 6.10 5.90 5.60
21 (12130205 |Bsecc UG Usosed lUosUgy dNecG6PRPLIMA| mm 7.40 7.20 6.80
22 (12130206 |Bseec UG Usoaed lUsUgydNecG6PRP1IMA| mm 1250 12.10 11.50
23 (12130207 |Bsee UG Usosed lUsUgy PNcG6PLIBG| mm 14.60 14.20 13.50
24 12130208 [Bsees UG Usoed UsUsy PN §6P2MBA| mm 20.60 20.00 19.00
25 (12130209 |Bsee UG Usosed lUsUgydNecG6PRP2RA5| mm 27.10 26.30 25.00
26 (12130210 |Bsecc UG Usosed lUsUgy dNcG6P2B6 | mm 43.30 42.00 39.90
27 12130211 [Bsees UG Usosed UsUsy Nec§6PIMBF| mm 5410 52.50 49.90
28 (12130212 |Bsec UG Ussed lUsUgy dNcG6PIBEB| mm 6500 63.00 60.00
29 (12130213 |Bsec UG Ussed UlUsUgy dNcG6PA@O| mm 8100 78.80 75.00
30 [12.130214 |Bs3sc UG Ussed UsUgy pNc66PRPABEO| mm 98.00 95.00 90.00
31 |12.130215|B3gcc UG Ussed UsUgy pNAec 6 6PREM@O| mm 118.00 115.00 109.00
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28 |12.13.02.12 |B 3 UtUsoaed Us 9y DN § 6 P3G B | mm 65.00 63.00 60.00
29 [12.13.02.13 [B 3 UGUssed Usy bNe 66 pPAM@O | mm 81.00 78.80 75.00
30 [12.13.02.14 [B 3 UGUssed Usy PN 66 PAE O | mm 98.00 95.00 90.00
31 |12.13.02.15 |B 3 UtUsased Ug ¥y N6 § 6 PEM O | mm 118.00 115.00 109.00
12.13.03 [B3 UtUsoaed Ofidd 12.,|5 at
32 |12.13.03.01 |B 3 UtUsosed Us y N §6PRP1ME Q| mm 340 3.30 3.10
33 |12.13.03.02 |B 3 UtUsoaed Us y DN §6PRP1ME 2| mm 460 4.50 4.30
34 |12.13.03.03 |B 3 UtUsoaed Us y DN §6P1MAE| mm 580 5.60 5.30
35 |12.13.03.04 |B 3 UtUsoaed Usypneg6pRP1m@Q| mm 7.00 6.80 6.50
36 |12.13.03.05 |B 3 UtiUsaed UsydNhe 66R1IMmA| mm 890 8.60 8.20
37 |12.13.03.06 |B 3 UtUsoaed Usydpneg6pRP1ma| mm 14.10 13.70 13.00
38 [12.13.03.07 [B 3 UGUssed Usy PbNe 66 RP1MEG | mm 17.30 16.80 16.00
39 |12.13.03.08 |B 3 UtUsoaed Usyhbne 66R2@ G| mm 26.00 25.20 23.90
40 [12.13.03.09 |B 3 UtUsased Us y BN §6P2B5| mm 3140 30.50 29.00
41 [12.13.03.10 |B 3 UtUsosed Us y dbNe §6P2@6 | mm 5190 50.40 47.90
42  [12.13.03.11 |B 3 UtUsoaed Us 9y BN § 6 P33 | mm 65.00 63.00 60.00
43  [12.13.03.12 |B 3 UtUssed Ug ¥y hNe 6 6 RP32EB | mm 78.00 75.60 72.00
44  [12.13.03.13 |B 3 UtUssed Ug g thNne 6 6 P20 O | mm 97.00 94.50 90.00
45 |12.13.03.14 |B 3 UtiUsaed Us 9y bNc 66 R4rE O | mm 119.00 116.00 110.00
46 |12.13.03.15 |B 3 UtUsaed Usy bNe 66 REMAO | mm 141.00 137.00 130.00
12.13.04 [B3 UadUsoed Ofdd 16 |at
47 |12.13.04.01 |B 3 UGUssed Usy pNe 66PRP2EQ| mm 3.80 3.70 3.50
48 [12.13.04.02 |B 3 UtUsased Us y N §6P2E3 | mm 520 5.00 4.80
49 [12.13.04.03 |B 3 UtUsased Usydhne §6P2rAE | mm 6.20 6.00 5.70
50 [12.13.04.04 |B 3 UtUsoaed Us ydbnhe§6P2AQ | mm 7.80 7.60 7.20
51 |12.13.04.05 |B 3 UtUsosed Us y DN §6PRP2MA| mm 9.90 9.60 9.10
52 |12.13.04.06 |B 3 UtUsoaed Us ydNe §6P2MA | mm 16.30 15.80 15.00
53 |12.13.04.07 |B 3 UtUsaed Usy dNc 66 R2EG | mm 2160 21.00 20.00
54 |12.13.04.08 |B 3 UtiUsaed Usy dNhe §6R2@G | mm 3030 29.40 27.90
55 |12.13.04.09 |B 3 UtUsaed Usy bne 66 R2@A 3 | mm 37.90 36.80 35.00
56 [12.13.04.10 (B 3 UGUssed Usy bNe 66 P2@ G| mm 63.00 60.90 58.00
57 |12.13.04.11 [B 3 UGUssed Us ¥y bNe 66 P33 | mm 76.00 73.50 70.00
58 |12.13.04.12 |B 3 UtUsased Us y BN §6P2ESB | mm 92.00 89.30 85.00
59 [12.13.04.13 |B 3 UtUsoaed Us ¥y N6 § 6 P20 G| mm 113.00 110.00 105.00
60 |[12.13.04.14 |B 3 UtUsoaed Ug ¥ GbNe 6§ 6 P26 G | mm 140.00 136.00 129.00
61 |[12.13.04.15 |B 3 UtUssed Ug ¥ thNe 6 6 P20 B | mm 173.00 168.00 160.00
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59 [12.13.0413[B3ece Ul Usoed UsUgy hNe §6RP2AG | mm 113.00 110.00 105.00

60 [12.13.0414[B3ecec Ut Usosed UsUgy hNe § 6 P2rE G | mm 140.00 136.00 129.00

61 (12130415 B3 ece Ul Ussed UsUgy hNe §6PRP2MAG| mm 173.00 168.00 160.00
ExadstL GUsd sy
GyeaeslUd “eceaeglUsd

12.14 el Gge Uoyd Usa
AsBg K? 12201-2
ExadsL GUsd sy
GraesUd gagUsd
121401 |(e 0 UavyeoslGUd U

MRS10=10MPa), ¢ U0 Gg
UsaecreU, oaUUY K

62 12140101 (B3¢ UsUeyUiegd | ;00 g6p1m 2.80 2.70 2.60
10 atm

63 12140102 (B3¢ UsUeyUyegd | ;00 g6pim 3.50 3.40 3.20
10 atm

64 12140103 (B3¢ UsUeyUyed | ;00 g6pim 4.00 3.90 3.70
10 atm

65 [12140104(B38¢- UsUeyUiegd | ;00 g6pim 4.60 450 4.30
10 atm

66 |12140105[538¢€ - UsUeyUied | 3 r g6pim 5.60 5.40 5.10
10 atm

67 |12140106 (3388 UsUeyUied | 3 00 g6pim 7.60 7.40 7.00
10 atm

68 |12140107 (8388 UsUeyUied | 3 00 g6pim 10.10 9.80 9.30
10 atm

69 |12140108 (B3¢ UsUeyUied |3 0n s6pim 11.90 11.60 11.00
10 atm

70 |12.140100 [B388 - UsUeyUieg |3 0 66p1m 15.10 14.70 14.00
10 atm

71 |12140110 (B388 - UsUeyUieg |3 0 66p1m 17.30 16.80 16.00
10 atm

72 |12140111 (B388- UsUeyUieg |3 0 66p1m 23.80 23.10 21.90
10 atm

73 |12.1401.12 fosafms - UsUeyUieg | 300 6601m 30.30 29.40 27.90

74 |12140113[B36¢8. UsUeyUieg |3 0 66p1m 35.70 34.70 33.00
10 atm

75 |12.14.01.14 ?Osatems - usUeyUieg | 300 66p1m 48.70 47.30 44.90

76 [12.14.01.15 ?;afms - usUeyUieg | 300 66p1m 60.00 57.80 55.00

77 |12.14.01.16 ?Osatems - usUeyUieg | 300 66p1m 70.00 68.30 65.00

78 [12.14.01.17 ?Osafms - usUeyUieg | 300 66p1m 97.00 94.50 90.00

79 |12.14.01.18 ‘1303at‘3m8 - UsUeyUieg | ;00 66p1m 119.00 116.00 110.00

80 |12.14.01.19 ?Osafms - usUeyUieg | 300 66p1m 141.00 137.00 130.00

81 |12140120 [B38€- UsUeyUieg | 3 0 g6pim 173.00 168.00 160.00
10 atm

82 12140121 (B3¢ UsUeyUied | 3 r s6pom 3.00 2.90 2.80
12,5 atm

83 12140122 (B3¢ UsUeyUiegd | ;0 g6pom 3.70 3.60 3.40
12,5 atm

84 12140123 (B3¢ UsUeyUyegd | 3 00 g6pom 4.30 4.20 4.00
12,5 atm

85 |12140124 (B368- UsUeyUyegd | ;00 g6pom 5.50 5.30 5.00
12,5 atm

86 |12140125 (B3¢ UsUeyUyegd | 3 0r g6pom 6.70 6.50 6.20
12,5 atm

87 12140126 [B3¢¢E- UsUeyUiegd | 3 0r s6pom 9.10 8.80 8.40
12,5 atm
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86 12140025 | %0 " JpA 66pR2m1 6.70 6.50 6.20

87 |12.14.01.26 B3¢ - UeyUiegd | 300 66R2m1 9.10 8.80 8.40
12,5 atm

88 12140127 [B38¢E- UeyUsied | 300 66p2m1 13.00 12.60 12.00
12,5 atm

89 [12.140128 [B3¢¢E - UeyUied | 300 66p2m2 15.10 14.70 14.00
12,5 atm

90 [12.140120 [B38¢E - UeyUied | 308 66p2m2 18.40 17.90 17.00
12,5 atm

91 |12140130 [B3C¢E - UeyUiegd | 3080 66p2m3 21.60 21.00 20.00
12,5 atm

92 |12140131 [B3¢¢- UeyUied | 308 66p2m3 32.40 31.50 29.90
12,5 atm

93 |12.140132 (B3¢ - UeyUled | 300 66p2m3 37.90 36.80 35.00
12,5 atm

94 |12140133 [B3¢¢E- UeyUiegd | 308 66p2m3 43.30 42.00 39.90
12,5 atm

95 [12.140134 [B3C¢E- UeyUieg | 3080 66p2m3 65.00 63.00 60.00
12,5 atm

9% [12.14.0135 [B3C¢E- UeyUieg | 308 66p2m3 76.00 73.50 70.00
12,5 atm

97 |12.140136 [B3CE - UeyUied | 308 66p2m3 92.00 89.00 85.00
12,5 atm

98 |12.14.0137 (B3¢ - UeyUiegd | 300 6602m3 119.00 116.00 110.00
12,5 atm

99 |12.1401.38 [B3 ¢ - UeyUiegd | 300 66R2m3 151.00 147.00 140.00
12,5 atm

100 |12.14.01.39 [B3 6 € UeyUiegd | 300 66R2m3 184.00 179.00 170.00
12,5 atm

101 |12.14.0140 [B3 6 E - UeyUied | 300 66R2m3 227.00 220.00 209.00
12,5 atm

102 |12.140141 B2 8 8- UeyUieg | 3080 66p2m1 3.30 3.20 3.00
16 atm

103 |12.140142 B2 8 8- UeyUieod | 3080 66p2m1 4.00 3.90 3.70
16 atm

104 |12.140143 B3 88" UeyUieg | 3080 66p2m1 4.80 4.70 4.50
16 atm

105 |12.14.01.44 [B3 8 € UeyUieg | 300 66R2m1 6.10 5.90 5.60
16 atm

106 |12.14.01.45 [B3 8 € UeyUiegd | 300 66R2m1 7.60 7.40 7.00
16 atm

107 |12.14.0146 [B3 8 € UeyUieg | 300 66R2m1 9.60 9.30 8.80
16 atm

108 [12.14.01.47 f’ssafms : UeyUieg | 300 66R2m1 14.10 13.70 13.00

109 [12.14.01.48 f;afms : UeyUieg | 300 6602m2 18.40 17.90 17.00

110 [12.14.01.49 ?GSafms : UeyUieg | 300 6602m2 21.60 21.00 20.00

111 [12.14.01.50 ?Gsatems : UeyUied | 300 66p2m3 27.10 26.30 25.00

112 [12.14.01.51 ?Gsafms : UeyUied | 300 66p2m3 41.10 39.90 37.90

113 [12.14.01.52 ?Gsafms : UeyUied | 308 66p2m3 48.70 47.30 44.90

114 [12.14.01.53 ?63atem8 : UeyUieg | 300 66p2m3 60.00 57.80 55.00

115 [12.14.01.54 f;afms : UeyUlegd | 300 66p2m3 76.00 73,50 70.00
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116 [12.14.01.55 ?633tem8 - UsUeyUieg | 300 66p2m3 92.00 89.00 85.00

117 [12.14.01.56 ?GSafms - UsUeyUieg | 300 66p2m3 113.00 110.00 105.00

118 [12.14.01.57 ?GBafms - UsUeyUieg | 300 66p2m3 141.00 137.00 130.00

119 [12.14.01.58 ?;atems - usUeyUieg | 3,0 66poms3 178.00 173.00 164.00

120 [12.14.01.59 ?:afms - usUeyUieg | 3,0 66poms3 211.00 205.00 195.00

121 [12.14.01.60 ?Gsafms - usUeyUieg | 300 66p2oms3 260.00 252.00 239.00

122 |12140161 [B388 UeUeyUied | 3,0 g6pom1 3.40 3.30 3.10
20 atm

123 |12140162 [B388- UeUeyUied | 3,0 g6pomi 4.10 4.00 3.80
20 atm

124 |12140163[B388 UeUeyUiedg | 3,0 g6pom1 4.90 4.80 4.60
20 atm

125 |12140164 [B368- UeUeyUieg | 3,0 g6pom1 6.50 6.30 6.00
20 atm

126 12140165 [B3¢¢8- ueUeyUied | 3,0 g6pom1 8.00 7.80 7.40
20 atm

127 |12.14.01.66 sosatems - usUeyUyeg | 3,0 s6pom1 10.80 10.50 10.00

128 [12.14.01.67 ?osafms - usUeyUyeg | 3,0 s6pom1 15.10 14.70 14.00

129 [12.14.01.68 ?osafms - usUeyUieg | 3,0 66pom2 18.40 17.90 17.00

130 [12.14.01.69 ?osafms - usUeyUieg | 300 66pom2 21.60 21.00 20.00

131 [12.14.01.70 gosafms - UsUeyUieg| ;00 66p2m3 27.10 26.30 25.00

132 12140171 ‘2503at‘3m8 - usUeyUyeg | 300 66p2oms3 43.30 42.00 39.90

133 [12.14.01.72 ?osafms - usUeyUieg | 3,0 66poms3 54.10 52.50 49.90

134 12140173 ?osafms - usUeyUyeg | 300 66p2oms3 65.00 63.00 60.00

135 [12.14.01.74 ‘2303at‘3m8 - usUeyUyeg | 30,0 66poms3 92.00 89.30 85.00

136 [12.14.01.75 gosat"ms - usUeyUyeg | 3,0 66p2ms3 108.00 105.00 100.00

137 [12.14.01.76 Eosafms - usUeyUyeg | 3,0 66poms3 130.00 126.00 120.00

138 [12.14.01.77 ?osafms - UsUeyUieg | ;00 66p2m3 168.00 163.00 155.00

139 [12.14.01.78 sosafms - UsUeyUiegd | ;00 66p2m3 206.00 200.00 190.00

140 [12.14.01.79 §O3atem8 - UsUeyUieg | ;00 66p2m3 249.00 242.00 230.00

141 [12.14.01.80 sosafms - UsUeyUieg | ;00 66p2m3 293.00 284.00 270.00

142 12140181 [B388 ®dVUeyUieg | 3,0 g6pom1 3.60 3.50 3.30
25 atm

143 12140182 (B3¢ UeUeyUied | 3,0 g6pom1 450 4.40 420
25 atm

144 12140183 (B3¢ UeUeyUieg | 3,0 g6pom1 5.30 5.10 4.80
25 atm

145 |12140184 B3¢ UeUeyUieg | 3,0 g6pom1 7.00 6.80 6.50
25 atm

146 |12.14.01.85 253afm8 - usUeyUyeg | 300 66poam1 8.50 8.30 7.90
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147 |12.14.01.86 sssafms - UsUeyUiegd | 300 66p2m 12.60 12.20 11.60
148 |12.14.01.87 g’ssafms - UsUeyUiegd | 300 66p2m 17.10 16.60 15.80
149 |12.14.01.88 sssafms - usUeyUieg |30 66p2m 21.60 21.00 20.00
150 [12.14.01.89 ?;afms - usUeyUieg | 300 66p2m 26.00 25.20 23.90
151 [12.14.01.90 ?;at"ms - usUeyUieg | 300 66p2m 32.40 31.50 29.90
152 [12.14.01.91 ?;afms - usUeyUieg | 300 66p2m 48.70 47.30 44.90
153 |12.14.01.92 ‘2553at‘3m8 - usUeyUieg | 300 66p2m 60.00 57.80 55.00
154 |12.14.01.93 ?:atems - usUeyUieg | 300 66p2m 70.00 68.30 65.00
155 |12.14.01.94 ‘2353at‘3m8 - usUeyUieg | 300 66p2m 97.00 94.50 90.00
156 |12.14.01.95 ‘2353atem8 - usUeyUieg | 300 66p2m 119.00 116.00 110.00
157 |12.14.01.96 g;at"ms - UsUeyUiegd | ;00 66p2m 151.00 147.00 140.00
158 [12.14.01.97 g’;afms - UsUeyUiegd | ;00 66p2m 201.00 195.00 185.00
159 [12.14.01.98 sssafms - UsUeyUiegd | 300 66p2m 216.00 210.00 200.00
paaUgU g K “ald
12.15 Gyeaes3Ud UaUUsi
(ductile iron)
160 [12.15.01 ég o u¥ :E?{Jig AZ NB ¢1 JA 662 3n 32.40 3150 29.90
161 [12.15.02 éli o :E‘ng Az NB ¢1 1 3N 6623 37.90 36.80 35.00
A ! :
162 [12.15.03 éli o :E:ng Az '; ¢1 1 3pA 6623n 43.30 42.00 39.90
163 [12.15.04 éli o u¥ :E‘Lig Ag '; ¢2 JpA 662 3n 60.00 57.80 55.00
A ! :
164 |12.15.05 éli 0 ux Ziiig AZ '; ¢2 1 3pA 6623n 76.00 73.50 70.00
165 [12.15.06 (Z:Li o u¥ :%‘Big Az '; ¢3 JA 662 3n 108.00 105.00 100.00
+ 9. ! :
166 [12.15.07 (Z:l3J o uy z%%gg Az '; ¢3 1 3pA 6623 125.00 121.00 115.00
167 |12.15.08 él?"' 0 uy :%%gg Az '; ¢4 JA 662 3n 141.00 137.00 130.00
20, ! :
168 [12.15.09 ég ol 2‘31‘;g A'g '; ¢4 JoA 662 3n 146.00 142.00 135.00
169 [12.15.10 ég ol z‘az&;g Az '; ¢5 JpA 6623 163.00 158.00 150.00
170 [12.15.11 ég o u¥ :Ez;{q Az '; ¢6 JPA 662 3n 195.00 189.00 180.00
171 [12.15.12 ég 5 u¥ :Ezgg Az '; ¢7 JPA 662 3n 233.00 226.00 215.00
172 [12.15.13 ZCLZJ s u¥ :E‘Lig Az NB ¢8 JPA 662 3n 276.00 268.00 255.00
173 |12.15.14 ég 5 u¥ :E?{Jig AZ NB ¢9 JA 662 3n 380.00 367.00 350.00
174 |121515 2 Ler . ’(‘1 3‘9 3(’:2 @Sf D ';‘ ulu JpA 6623 400.00 390.00 370.00
175 |121516 [ iv?ﬁ;ge %2 g D ';‘ 0101 JpA 6623 540.00 520.00 490.00
176 |121517 2 iv%ége ?(’:L; g D ';‘ ulu JPA 6623 660.00 640.00 610.00
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TUUUGaUge Ugdgo
12.18 UsedeyYUxs usalia
cUaghlsliveoesUd
zU cyelid ecUeaghbi
OadvUUysace yje00
a2o9dUsdy Usafh s00aU
177 (121801 [pYddd) eaUs UsxU3pA 663y 1 1.96 1.9 1.81
e asdUsdyUsfh o
bytidd) aUs Us @&
gUag Y3ag(.
zU cyeld ecUeaghbi
OaxyUUj;s0e ehaxi
a2o9dUsdy Usafh s0aU
178 |12.18.02 byiddg) o Us i oo JpA 66 3kKy. 1 2.01 1.95 1.85|
alUs UVaGxyUU;s0e ¢
0 g3Ustlisse j dqUa
z0 cyetd ecUaghbi
UsvxUU;9se ehaxi
aodUsdy Ush s00GU
179 (121803 |byddd) eUs (i oal3 @A 663y 1 2.1 2 1.9
alUs UGyUU);o0e ¢
Gogy huleU 0GUy e
igoegalsUysay (U
12.40
paalglU U K G¥oe
gUesg aslicysag
aUUUGaUgU-0Geysa
124001 | Uy syesszd Usg g
- GRP: Filament Winding -
Glass Reinforced Polymers),
crjad UU UsilisaY
zU Gyeaes3Ud uUaU
UsUegyalUd SN 2,5
837 (12400101 [bUGoayd Useyd " (3IpA 66P1m 51.50 50.00 47.50
UsUstGUsosceia GU
1,0 atm
BsegecUOUsosaed sl
838 |12.40.01.02 DN 300 mm JopA 66R1Im 62.00 60.00 57.00
BsgecUOUssaed usU
839 |12.40.01.03 DN 350 mm JopA 66R1Im 72.00 70.00 67.00
BszgeUOUsaed UsU
840 |12.40.01.04 DN 400 mm JopA 66R1Im 77.00 75.00 71.00
BsgeUOUsaed UsU
841 |12.40.01.05 DN 450 mm JopA 66R1Im 93.00 90.00 86.00
BsgeUOUsaed UsU
842 |12.40.01.06 DN 500 mm JopA 66R1Im 113.00 110.00 105.00
BsgeUOUsaed UsU
843 |12.40.01.07 DN 600 mm JpA 66R1m 144.00 140.00 133.00
BsgeUGUsoawred sl
844 112.40.01.08 DN 700 mm JpA 66R1m 185.00 180.00 171.00
BsgecUGUsoawred usU
845 12.40.01.09 DN 800 mm JpA 66R1m 221.00 215.00 204.00
BsgecUGUsoaed usU
846 |12.40.01.10 DN 900 mm JpA 66R1m 263.00 255.00 242.00
BsgecUGUsoared tsU
847 ]12.40.01.11 DN 1000 mm JopA 66R1Im 314.00 305.00 290.00
BsgeUOUssaed sl
848 ]12.40.01.12 DN 1100 mm JopA 66R1Im 350.00 340.00 320.00
BsgeUOUssaed usU
849 ]12.40.01.13 DN 1200 mm JopA 66R1Im 410.00 400.00 380.00
BszgeUOUsaed UsU
850 |12.40.01.14 DN 1300 mm JopA 66R1Im 460.00 445.00 420.00
BszgeUOUsaed UsU
851 |12.40.01.15 DN 1400 mm JopA 66R1Im 520.00 505.00 480.00
BsgeUOUsaed UsU
852 ]12.40.01.16 DN 1500 mm JopA 66R1Im 590.00 570.00 540.00
BsgeUOUsaed UsU
853 |12.40.01.17 DN 1600 mm JpA 66R1Im 650.00 630.00 600.00
BsgegeUGUsoawred tsU
854 |12.40.01.18 DN 1700 mm JpA 66R1m 720.00 695.00 660.00
BsgegecUGUsoaed usU
855 |12.40.01.19 DN 1800 mm JpA 66R1m 780.00 760.00 720.00
BsegecUGUsoaed usU
856 |12.40.01.20 DN 1900 mm JpA 66R1m 870.00 840.00 800.00
BzgeUGUsoaed usU < " U7h
857 ]12.40.01.21 DN 2000 mm JopA 66R1Im 950.00 920.00 670.60
BszgecUOUssaed usU
858 |12.40.01.22 DN 2100 mm JopA 66R1Im 1,030.00 1,000.00 950.00
BsegecUOUssaed usU
859 |12.40.01.23 DN 2200 mm JopA 66R1Im 1,110.00 1,080.00 1,030.00
Do mecllls1ma~wd =~ d

U



BsgeUGUs

852 (12400116 | 805 JPA 66p1m5 590.00 570.00 540.00
853 |12.40.01.17 g,\f 1‘;50?nﬁm0 sord UsU4,; \ s6bims 650.00 630.00 600.00
854 [12.40.01.18 g,j 1@750%210 ssed UsUyg, A 66p1m5 720.00 695.00 660.00
855 |12.40.01.19 g,\j 1‘;50?71‘?“0 soed UsUf,; \ s6bims 780.00 760.00 720.00
856  [12.40.01.20 grj 1‘;50?05"10 sord UsUf,; \ s6bims 870.00 840.00 800.00
857 [12.40.01.21 grj 2%50%‘?“0 soed UsUf,; \ s6bims 950.00 920.00 870.00
858 [12.40.01.22 g,j 23150?nﬁm0 sored UsU4,; \ s6bims 1,030.00 1,000.00 950.00
859 [12.40.01.23 grj 2‘3250%‘210 soed UsU4, A 66p1m5 1,110.00 1,080.00 1,030.00
860 |12.40.01.24 g,\f 283()80?nﬁm0 soed UsUf,; \ s6bims 1,260.00 1,220.00 1,160.00
12.40.11

gﬂuﬂra?sﬂg Ua U

U?USYGUQ”SN 5 k
861 [1240.11.01 |bUtisayd Useyd {3 @A 66P1Im5 57.00 55.00 52.00

UsUstGUsoscai au

1Dmmv . ;
862 [12.40.11.02 grj %gnfmﬁ Ussed UsUd 300 66p1ms 67.00 65.00 62.00
863 [12.40.11.03 g,j 3‘35§n?mﬁ Usoed tol{, @A 66p1m5 77.00 75.00 71.00
864 |12.40.11.04 g,j 4%§n?m& Usaed 0904300 66pims 82.00 80.00 76.00
865 [12.40.11.05 g,j 43508n?mf’ Usoed toU¢, @A 66p1m5 98.00 95.00 90.00
866 |12.40.11.06 g,\f SCZ)(?n?mG Usaed 0904300 66pims 124.00 120.00 114.00
867 [12.40.11.07 grj ngn?m‘j Useed UoUf 300 Gopims 155.00 150.00 143.00
868 [12.40.11.08 grj 7%(;:n?mﬁ Usoaed 0904300 66pims 196.00 190.00 181.00
869 [12.40.11.09 g,j B%gn?ma Usoed 0904300 66pims 237.00 230.00 219.00
870 [12.40.11.10 grj g‘zgn?mﬁ Usoed toU{, @A 66p1m5 278.00 270.00 257.00
871 |12.40.11.11 g,\f 1%go?nﬁm0 sored UsUf,; \ s6bims 330.00 320.00 300.00
872 [12.40.11.12 gN3 ﬁgo?nio soed UsU4,; \ s6bims 370.00 360.00 340.00
873 [12.40.11.13 grj 1‘3250%‘?“0 soed UsUf,; \ s6bims 430.00 420.00 400.00
874 |12.40.11.14 grj 1‘5350?nﬁm0 soed UsUt; n Gopims 480.00 470.00 450.00
875 [12.40.11.15 grj 1‘250%‘?“0 soed UsU4, A 66p1m5 550.00 530.00 500.00
876 |12.40.11.16 g,j 1"550?nﬁm0 sord UsUf,; \ s6bims 620.00 600.00 570.00
877 [12.40.11.17 g,j 1‘25021210 soed UsUs, PA 66p1m5 680.00 660.00 630.00
878 |12.40.11.18 g,\f 187080?nﬁm0 soed UsUf,; \ s6bims 750.00 730.00 690.00
879 [12.40.11.19 gNs 1‘;50%210 ssed UoUd; \ 56pims 820.00 800.00 760.00
880 [12.40.11.20 g,j 1‘;50%‘?“0 soed UsUJ, @A 66p1m5 910.00 880.00 840.00
881 [12.40.11.21 g,j 2%go?namo sord UsU4,; \ s6bims 1,000.00 975.00 930.00
882 [12.40.11.22 g,\? 2‘3080%210 soed UsUs, A 66p1m5 1,080.00 1,050.00 1,000.00
883 [12.40.11.23 g,\f 2“250?nﬁm0 soed UsUf,; \ s6bims 1,180.00 1,150.00 1,090.00
884 [12.40.11.24 gN3 2‘3350%210 ooed UsU4,; \ s6bims 1,340.00 1,300.00 1,240.00
885 [12.40.11.25 grj Zigo?nﬁmo soed UsUf,; \ s6bims 1,490.00 1,450.00 1,380.00
886 [12.40.11.26 grj 2‘35(‘)90?“‘?“0 serd UsUf,; \ s6bims 1,650.00 1,600.00 1,520.00
887 [12.40.11.27 grj 2%50%‘?“0 soed UsU4, PA 66p1m5 1,800.00 1,750.00 1)666.00
888 [12.40.11.28 g,\f 28750?n&m0 sord UsUf,; \ s6bims 2,010.00 1,950.00 1,850.00
889 12401120 B30 U0 Us0ed Uol8 o v cobis 2,210.00 2,150.00 2,040.00

DN 2800 mm
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883 |12.40.11.23 gN3 2‘32;0?71‘?“ Ussed tsUy, PA 66P1m5 1,180.00 1,150.00 1,090.00
884 [12.40.11.24 gNS 263;0?71‘0‘”1 Ussed oUf ;3,0 cepims 1,340.00 1,300.00 1,240.00
885 [12.40.11.25 ?)NS 2‘2502121 Ussed oU{ ;3,0 copims 1,490.00 1,450.00 1,380.00
886 |12.40.11.26 gNs 2‘;6‘:02121 Ussed o040 copims 1,650.00 1,600.00 1,520.00
887 [12.40.11.27 gNs 2‘36502121 Ussed o040 gopims 1,800.00 1,750.00 1,660.00
888 [12.40.11.28 ﬁﬁ 2‘37;02121 Ussed o040 gopims 2,010.00 1,950.00 1,850.00
889 [12.40.11.29 g,j;;gog]g] Useed UolUf,; \ c6hims 2,210.00 2,150.00|  2,040.00

2.1 [ Bf 81 &R WBEY MW

Bopnxavikog Ophog EnsEepyaciac
& Epnopiag XahuBa (BOEEX)
Industrial Steel Processing

& Trading Group (ISPTG)

XAANYBAOZQAHNEZ EAIKOEIAQOYZ PA®HZ
SPIRALLY WELDED STEEL PIPES




MINAKAL BAPOM & MIEZEOM AQKIMHE KAI AEITOYPTIAL XAAYBADIOAHNON EAIKOEIAOYE PAPHE
WIDTH AND PRESURE OF PIPES SPIRALLY WELDED

PRESSURES  PRESSURES PRESSURES
TESTING
IN ATM™ IN ATM IN ATM

MIEEEE
ADKIMHE
IEATM
SIFI2G4
(5T58)

123/4*" 3238 4.0 31.57 26 17 33 22 41 27
3238 4.5 35.46 3l 21 39 26 48 32
323.8 4.8 37,79 34 23 43 28 33 33
3238 3.0 39,34 3é 24 43 30 36 37
3238 5.2 40,89 38 i) 47 32 59 39
1238 3.6 43.98 42 28 32 35 63 43
3238 6,0 47.06 45 30 57 38 71 &7
3238 6.4 49,75 49 33 &1 41 76 31
3238 7.0 5473 55 37 &9 Lé 86 57
3238 7.1 95,57 36 37 71 47 a8 38
3238 7.9 61.74 64 43 80 L1 100 &7
1238 8.0 62,33 63 43 81 34 101 a7
3238 8,2 63.87 &7 45 84 56 104 &9
3238 8.3 64,78 468 43 89 37 106 71
3238 2.0 69,92 73 30 34 62 116 77
3238 9.6 Th 44 a0 L1 101 &7 125 83
323.8 10.3 79.69 a7 38 109 73 136 20
3238 11,1 85.87 5 &3 119 80 148 99
3238 12,7 97.51 110 T4 138 92 172 113

14" 355.6 4,0 34,71 24 146 30 20 37 25
355.6 49 38,99 28 19 35 24 44 29
355.6 4.8 41,94 31 21 39 26 48 32
355.6 5.0 43,26 33 22 41 27 a1 34
355.6 3.2 466,97 34 23 43 29 04 36
395.6 9.6 48,37 38 25 48 32 39 39
335,86 6,0 51,77 41 28 52 35 &5 43
355.6 6.4 34,73 44 30 36 37 &9 46
335.6 7.0 60.23 30 33 63 42 78 32
335,86 7.1 61,15 31 34 13 43 80 33
355.6 7.9 67.96 a8 39 73 49 1 61
335.6 8.0 63,63 79 39 T4 49 92 61
355,6 8.2 70,31 &1 41 76 31 95 &3
335.6 2.0 76,99 &8 43 fika] 37 106 70
395.6 2.6 81.98 73 49 92 61 114 76
355,.6 10,3 87.78 79 53 100 &b 124 82
355.6 1.1 94,36 86 58 108 72 134 20
355,46 12,7 107.48 100 &7 126 84 156 104

18 < 10 u



16" 404,4 4.5 Ly bl 25 16 31 21 38 26
406,4 4.8 47,58 27 18 34 23 L2 28
404,4 5.0 49,53 29 19 36 24 Ld 30
406,4 3.2 31,49 30 20 38 23 &7 AN
404,4 5.6 55,39 33 22 42 28 52 34
406,4 6.0 39,29 36 24 43 30 36 38
4046,4 6.4 62,70 39 26 49 33 &1 40
406,4 7.0 49,00 [ 29 33 37 &8 &b
4046,4 7.1 70,07 45 30 56 37 70 &7
406.4 7.9 77.89 a1 34 o4 43 79 33
4044 8.0 78,66 52 34 &5 43 80 o4
4£06.4 8.2 80,39 33 33 &7 43 a3 33
05,4 2.0 88,27 59 40 75 50 2 62
L0564 9.5 93.25 63 42 80 53 99 &6
4054 10.0 97.83 o7 43 a4 56 104 70
4064 11.0 107,34 75 a0 94 63 11& 78
4064 12.0 116,81 82 bk 104 69 128 il
4064 12.7 123,40 88 59 110 T4 137 21

18" 437.2 4.3 90,28 22 13 28 18 34 23
437.2 4.8 53,59 24 16 30 20 7 25
457.2 3.0 55,80 25 17 32 21 39 26
457.2 5.2 58,01 27 18 34 22 42 28
4572 3.6 62,42 29 20 37 25 4L 31
437.2 4,0 66,81 3z 21 40 27 30 33
437.2 6.4 70,66 35 23 43 29 Jh 34
437.2 7.0 77.78 39 26 49 33 &1 41
457.2 7.1 78,98 40 27 50 33 &2 41
457.2 7.9 87.82 45 30 57 38 71 47
4572 8.0 88,69 46 31 58 38 72 48
437.2 i 90,87 47 3z 79 40 T4 49
437.2 2.0 99,56 a3 33 L] 44 82 95
457.2 2.3 105,19 56 38 71 47 88 58
457.2 10,0 110,37 &0 40 75 a0 93 62
457.2 11.0 121.14 66 44 83 56 10& 69
457.2 12,0 131,85 73 49 92 61 14 74
437.2 12,7 139,32 78 32 98 63 122 81

1 ¥ < 181
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20" 508 3.0 62,07 23 15 29 19 34 24
508 5.2 64,53 24 14 30 20 37 25
508 3.6 69,44 27 18 33 22 41 28
508 &0 74,34 29 19 36 24 45 30
508 &4 78,62 31 21 39 26 49 32
508 7.0 86,55 35 23 Ldy 29 55 37
508 7.1 87.89 3o 24 43 30 54 37
08 7.9 97,75 41 27 31 34 .74 42
208 8.0 98.72 41 28 a2 33 b 43
08 8.2 101,15 43 28 33 34 L1 Ll
508 2.0 110,84 47 32 &0 40 T4 L9
508 2.5 117,12 51 34 L 42 79 53
508 10,0 122,91 54 36 67 45 84 56
508 11,0 134,93 &0 40 75 50 93 &2
308 12,0 146,90 &b &4 83 55 103 &9
508 12,7 155,25 70 &7 88 59 110 73

22" 398,68 3.0 68,34 21 14 26 17 32 22
98,8 3.2 71.05 22 15 27 18 34 23
98,8 3.6 76,46 24 16 30 20 38 23
98,8 6.0 81.86 26 18 i3 22 41 27
558.8 &4 84,58 28 19 36 24 14 29
558.8 7.0 95,33 32 | 40 27 50 33
358.8 7.1 956,81 33 22 41 27 51 34
358.8 7.9 107,568 37 25 47 31 58 39
358.8 8.0 108,75 38 25 47 3l 39 19
398.8 8.2 111,43 39 26 49 32 &0 40
398,68 2.0 12212 43 29 54 3b a7 43
398,68 2.3 12%.06 4t AN 58 39 72 43
98,8 10.0 135.43 49 33 61 41 76 31
98,8 11.0 148,72 34 36 &8 4t i) 36
558.8 12.0 161,94 &0 40 75 50 93 &2
558.8 12.7 17117 .14 43 a0 53 100 &b

1 ¢ < 182
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24* 809,46 3.6 83,48 22 15 28 18 34 23
6096 6,0 89,38 24 16 30 20 38 23
609,46 6.4 94,54 26 17 3 22 40 27
609,46 7.0 104,11 29 20 37 25 4 30
609,46 7.1 105,72 30 20 37 25 47 k1l
609.6 79 117.61 34 23 43 28 a3 33
609,46 8.0 118,78 34 23 43 29 34 36
609,46 8.2 121,71 35 24 43 ao 39 37
609,46 2.0 133.41 &0 26 30 33 62 41
609.6 7.3 140,99 &2 28 a3 35 &b &b
609,46 10,0 147,98 &5 30 36 7 70 &b
609,46 11.0 142,51 30 3 63 42 78 32
609,46 12.0 176,99 33 37 &9 L1 i a7
609.6 12.7 187,09 39 3% 74 49 71 &1
609,46 13.0 191,42 &0 40 73 ao 24 &2
6096 143 210,10 &7 43 a4 36 104 &%

26" 660, 4 3.6 20,30 20 14 26 17 32 21
660.4 6.0 26.91 22 13 28 Lk 5 23
660.4 6.4 102,50 24 14 30 20 37 23
660,4 7.0 112,88 27 18 34 23 42 28
6604 7.1 114,64 28 18 33 23 43 29
6604 7.9 127,54 N 21 39 26 49 33
6604 8.0 128,81 32 21 40 27 30 33
6604 8.2 131,99 33 22 41 27 31 34
6604 2.0 144,69 37 24 46 31 a7 38
6604 2.3 152,93 39 26 49 33 &1 &0
6604 10,0 160,52 41 28 52 35 & 43
6604 10,7 171,57 43 30 il 37 69 &b
6604 11.0 176,30 4o 31 bl 37 72 &8
6604 12,0 192,03 31 34 6y 42 79 33
6604 12,7 203,02 34 34 68 43 a4 36
6604 13.0 207,72 36 37 70 46 il i
6604 14,3 228,03 62 41 77 32 26 &

1 ¥ < 183

U



28" 711.2 3.6 97.52 19 13 24 16 30 20
1.2 6.0 104.43 21 14 26 17 32 22
711.2 6.4 110,46 22 13 28 19 33 23
711.2 7.0 121.66 23 17 3z 21 39 26
711.2 7.1 123.55 26 17 32 21 40 27
711.2 7.9 137.47 29 19 37 24 45 30
711.2 8.0 138,84 30 20 37 25 44 31
711.2 8.2 14227 30 20 i 25 47 32
71,2 2.0 135.98 34 23 43 28 33 35
711.2 2.9 164,86 EL] 24 43 30 Bl 38
7112 10.0 173.06 38 26 48 32 &0 40
7112 10,7 184.99 &1 28 52 35 [:1] 43
7112 11,0 190,09 43 28 54 36 &7 44
711.2 12,0 207.08 &7 N 59 39 73 49
7112 12,7 218,94 50 33 63 42 78 52
711.2 13.0 22601 52 34 43 43 80 34
7112 14.3 243.96 37 i} 72 48 a9 39

3n* 762 6,4 119,35 21 14 26 18 33 22
762 7.1 132.47 24 16 30 20 37 23
762 7.9 147,40 27 18 34 23 42 28
762 8,0 148,87 28 18 35 23 43 29
742 2.0 167.26 3z 21 40 26 49 33
7462 2.5 176,43 34 22 42 28 533 35
762 10,0 185,60 36 24 43 30 51 37
742 12.0 22212 &l 29 33 37 a9 4
7462 12,7 234,86 &7 E]| 59 39 73 49
762 13,0 240,31 48 iz &0 40 73 30
742 14,3 263,89 33 36 &7 45 B3 36

32" 8128 6.4 126,39 19 13 24 16 30 20
a12.8 7.0 139.21 22 15 28 18 34 23
8128 7.1 141,38 22 15 28 19 35 23
812.8 7.9 157,33 26 17 32 21 40 26
8128 8.0 158,90 26 17 32 22 40 27
a12.8 8.2 142,83 27 18 33 22 &1 28
812.8 9.0 178,94 30 20 37 23 L6 N
8128 9.5 168,74 32 21 40 27 49 33
a12.8 10.0 198.13 34 22 42 28 52 35
812.8 10.7 211,82 36 24 43 30 36 38
812.8 11.0 217,68 37 23 47 N 38 39
812.8 12.0 237.17 41 27 52 35 &4 43
812.8 12,5 246,90 43 29 34 36 &7 43
812.8 13.0 256,61 43 30 37 38 70 47
812.8 143 281.81 30 33 63 42 78 52

1% <’ 184
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35 ° 214.4 7.0 154,76 20 13 25 16 30 20
2144 7.1 159,21 20 13 25 17 N 21
214.4 a0 178,96 23 13 29 19 36 24
214.4 82 183,40 24 14 30 20 37 25
214.4 2.0 200 26 18 33 22 41 27
?14.4 2.3 212,61 28 19 35 24 Ay 29
?14.4 10.0 223.21 30 20 37 25 46 31
?14.4 10,7 238,60 32 21 40 27 30 33
9144 11.0 245,26 33 22 42 28 52 35
?14.4 12,0 267.26 37 24 46 31 57 38
?14.4 12,3 278.24 38 26 48 32 60 40
?14.4 127 282.63 39 26 49 33 61 41
14,4 13.0 289.21 40 27 50 34 62 42
P14.4 14,3 317.67 43 30 36 37 69 46

40" 1016 7.1 177.04 18 12 22 13 28 19
1016 7.9 197.03 20 14 26 17 32 21
1016 8.0 199.02 21 14 26 17 32 21
1016 8.2 203.96 21 14 27 18 33 22
1016 2.0 223.68 24 16 30 20 37 23
1016 2.9 235,48 23 17 32 21 39 26
1016 10,0 24828 27 18 34 22 42 28
1014 11.0 272.84 30 20 3B 23 47 31
1016 12,0 297.35 33 22 41 28 51 34
1014 12,5 309,58 33 23 43 29 54 36
1016 12,7 314.48 35 23 [ 29 35 37
1016 13.0 321.81 kL 24 45 30 38 37
1018 14,3 393.53 40 27 30 34 62 42

44" 11176 7.9 216,21 19 12 23 16 29 19
1117.6 8.0 219.08 19 13 24 16 29 20
11176 8.2 224,52 19 13 24 14 30 20
11176 2.0 246,23 22 14 27 18 34 22
11176 2.3 260,33 23 13 29 19 36 24
11176 10,0 273.36 24 14 31 20 38 25
11176 11,0 300.42 27 18 34 23 42 28
11176 12,0 327.44 30 20 38 23 47 31
11176 12,5 340,93 31 21 39 26 49 33
11176 12,7 346,32 32 21 40 27 a0 33
11176 13.0 394,41 33 22 41 27 a1 34
11176 14,3 389,39 36 24 46 N 57 38

1 ¢ < 18%
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48" 1219.2 7.9 236,77 17 11 21 14 26 18
1219.2 8.0 239,14 17 11 22 14 27 18
12192 8.2 245,08 18 12 22 15 8 18
12192 9.0 268,81 20 13 25 17 31 21
12192 2.5 284,22 21 14 27 18 33 22
12192 10.0 298,44 22 13 28 19 33 23
12192 10.7 319,14 24 146 30 20 38 23
1219.2 11.0 328,01 23 17 31 21 39 26
1219.2 11.7 348,68 27 18 34 22 42 28
1219.2 12.0 357.53 27 18 35 23 43 29
1219.2 12.5 372,27 29 19 36 24 45 30
1219.2 12.7 37817 29 20 37 25 4t 30
1219.2 13.0 387.00 30 20 38 25 47 31
1219.2 14.3 425,25 33 22 42 28 52 35

52 ° 1320.8 3.0 239.20 16 11 20 13 23 17
1320.8 8.2 265,64 14 11 21 14 25 17
1320.8 9.0 291,38 18 12 23 15 28 19
1320.8 2.5 308,09 20 13 24 14 30 20
1320.8 10.0 323,51 21 14 26 17 3z 21
1320.8 10.7 345,97 22 15 28 19 35 23
1320.8 11.0 355,99 23 13 29 19 36 24
1320.8 12.0 387.62 23 17 32 21 40 26
1320.8 12,5 403,62 27 18 33 22 41 28
1320.8 12,7 410,01 27 18 34 23 42 28
1320.8 13.0 419,60 28 19 35 23 43 29
1320.8 14,3 461,10 31 21 39 26 48 32

54, 1422 4 8.0 279,26 15 10 19 12 23 15
1422 4 8.2 285,20 15 10 19 13 24 16
14224 2.0 313,95 17 11 21 14 26 18
14224 2.9 331.97 18 12 23 13 28 19
14224 10,0 348,59 19 13 24 16 30 20
14224 10,7 372,80 21 14 26 17 32 22
14224 11,0 383.17 21 14 27 18 33 22
1422.4 12,0 417.71 24 16 30 20 37 24
1422.4 12,5 434,96 23 16 31 21 il 26
1422.4 12,7 441,86 23 17 32 21 39 26
14224 13.0 432.20 26 17 3z 22 40 27
1422 4 143 495,96 29 19 36 24 45 30
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60" 1524 8.2 306,77 14 9 18 12 22 15
1524 9.0 336,52 16 11 20 13 25 146
1524 9.9 355,84 17 11 21 14 26 18
1524 10,0 373,66 18 12 22 15 28 19
1524 10,7 399,43 19 13 24 16 30 20
1324 11.0 410.76 20 13 25 17 31 21
1524 11.7 436,69 21 14 27 18 33 22
1524 12,0 447,80 22 15 28 18 34 23
1524 12,5 466,31 23 15 29 19 36 24
1524 12,7 473.70 23 16 29 20 37 24
1524 13.0 484,80 24 16 30 20 37 23
1524 14,3 332,82 27 18 34 22 42 28

64" 1625.6 8.2 327.33 13 ? 17 1 21 14
1625,6 9.0 359.09 15 10 19 12 23 15
1623,6 9.3 3ren 16 11 20 13 23 16
1629,6 10,0 396,74 17 1 21 14 26 17
1625.6 10.7 426,46 18 12 23 15 28 19
1625,56 11.0 438,34 19 12 23 14 29 19
1623,6 1.7 466,03 20 13 23 17 3 21
1623,6 12,0 477,89 21 14 26 17 32 21
1629,6 12.5 497,63 22 14 27 18 34 22
1625,56 12.7 305,55 22 15 28 18 34 23
1629,6 13.0 317,39 23 15 28 19 39 23
1625,6 14,3 368,68 25 17 31 21 39 26
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68" 1727.2 2.0 381,69 14 9 18 12 22 13
17272 25 403,58 15 10 19 12 23 15
1727.2 10,0 423,81 14 11 20 13 23 16
1727.2 10.7 £53.29 17 11 21 14 27 18
17272 11.0 465,92 18 12 22 15 27 18
1727.2 1.7 493,37 19 13 24 16 29 20
1727.2 12.0 507,98 19 13 24 14 30 20
1727.2 125 528,99 20 14 26 17 32 21
1727.2 12,7 537,39 21 14 26 17 3z 21
1727.2 13.0 549,99 21 14 27 18 33 22
1727.2 143 604,53 24 16 30 20 7 24

72" 1828.8 2.0 404,22 13 9 17 11 21 14
1828.8 10,0 448,89 15 10 19 12 23 13
1828.8 10.3 471,20 16 11 20 13 23 146
1828.8 10,7 480,12 14 11 20 13 25 17
1828.8 11.0 493,50 17 11 21 14 26 17
1828.8 1.7 524,71 18 12 22 15 28 19
1828.8 12,0 538.07 18 12 23 15 29 19
1828.8 123 560,34 19 13 24 146 30 20
1828.8 12.7 569,24 20 13 25 15 30 20
1828.8 13.0 582,59 20 13 25 17 31 21
1828.8 14,3 640,39 22 15 8 19 33 23

76" 1930.4 2.0 L2679 12 8 16 10 19 13
1930.4 10,0 £73.96 14 9 18 12 22 15
1930.4 10,7 506,95 13 10 19 13 24 14
19304 11,0 521,09 16 10 20 13 25 14
1930,4 11,7 554,05 17 11 21 14 26 18
1930,4 12,0 568,16 17 12 22 15 27 18
1930,4 12,5 591,68 18 12 23 15 28 19
1930,4 12,7 &01,09 19 12 23 15 29 19
1930,4 13.0 615,19 19 13 24 16 30 20
1930,4 14.3 676,25 21 14 26 18 33 22

an* 2032 9.0 L4936 12 8 15 10 18 12
2032 10.0 499 04 13 9 17 11 21 14
2032 11.0 548,67 15 10 19 13 23 14
2032 1.7 383.38 16 1 20 13 25 17
2032 12.0 398.23 16 1 21 14 24 17
2032 12.5 623.03 17 12 22 14 27 18
2032 12.7 632.93 18 12 22 13 27 18
2032 13.0 647,79 18 12 23 15 28 19
2032 14.3 7121 20 13 25 17 31 21
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1. TYNol
METAMMIM

2. NAXOE TOXOMATOE
KANYBADEOAHNON

3. TAABANIEMA,

EN BEPMO IMA
AIKTYA NYPOZBEEHE
IYMDOMNA ME

DIM 2444

4, TPAMMEL
ENENAYEHE
XANYBADEOAHMNON

EMEAAYWEIL ZOAHNON

1.1. EYBE A PADH ERW/HF:

ST 37,2 kotd DIN 17100 (5235JRG2 - EN 10125) & ST 44 wara DIN 17100
(S275JR - EN 10125)

1.2. EAIKOEIAHE PADTH SAW:

ST 37,2 wara DIN 17100 (S235JRG2 - EN 10125) ST 44 kara DIM 17100
(S275JR - EN 10125) ST 52 kaota DIN 17100 (53551264 - EN 10125)

2.1. Mo xohupboowirves euBelog popng nou nopayovialodppuwya pe ERW/
HF ELECTRIC RESISTAMCE WELDED

(HIGH FREQUEMCY METHOD) ko DIM 1462 6/2458 and AWWA C200. And
@&0,3 (2 vioec) - @BB,P (3 hvioeg) 3

mim Ewe 5 mm And @1 14,3 (4 V% ivioe) - D148, 3 (4 58 ivioeg) 3 mim éwg
&,35 mim And @193, 7 (7 5/8 lvioeg) - @404 4 (16 ivioeg) 3 mim £wg 7,11 mim
2.2 Nao xehupboowhive; ehkoeibols popnhc Nou Nopayovial sURpva e
SAW/HF (Submerged Arc

Welded Method) kot DIM 1626/2458 and AWWA CZ00 Ano @3Z3.8 (12 viceg)
- @E0%, 6 (24 ivtoeg) 5 mm Ewe 13 mm. And ©711,2 (28 lvioeg) - ©2032 (80
ivtoeg) & mim ewe 14,3 mim.

Yndpxeln Guvatdmta ya Grooved ends oe Blopétpous and ©&0,3 (2 ) - ©219,1(
85/8 ") ya owBéopoug tinou Victaulic,

4.1, ENEMAYEH ME NOAYESYAAIMNIO EEOTEPIKA KATA DIM 30670

H GuvoTémnTa Poc Katd Ty napolea ©aon Tne eERwTepkng enéviuanc Tuy
xahuPboowhiviy katd DIN 30670 pe nolualBukévio xapnkng nukvotntag elvas and @
BB 7 (3" Ivioec) feoc kol @ 16256 (44" Ivioed) npoc 1o napdv.

4,2, ENEMAYEH ME TEIMENTOKOMIA ELOTEPIKA KATA DIM 2614

H Suvotémntd pog kaotd v napolon gaon TNG ESwTEpIKAG Enéviuong Twy
xohuPboowhivioy katd DIN 2614 pe topevtokovio elval: and @ 1683 (6 58" vioeg) Ewe
koL@ 16256 (64" hmoeg),

4.3, ENENAYEH ME ALDAAT KA MELA KAl EZN KATA BS 4147/80

Kora BS 4 147/80 (oopaktkn pootixn) and @114 (4 hieeg) éwg ko ©Z000

(B0 (vioec).

4.4, ENENAYIH MOMO EZOTEPIKA ME NMIZEA KATA BS 4147/80

Kora BS 4147/80 (oopaktkn pootixn) 1o @40 (2 ivioec) ko to BB, 7 (3 ivioeg) Biom
ECWTEPIKA Eival aveprn n enévBuan Toug pe nicoa.

4.5, ENEMAYEH ME PRIMER TAXEIAL =HPAMEIENLE TYPE C

Elte eowtepikd Kol eEwtepikd, efte pévo eowtepkd, effe pévo efwtepkd, And OBE (3
ivioes) Ewe kal ©2000 (B0 (viced).

EHMEINEH: 012" ivioeg ©AD, 3 povioveTonl Je primer povo eEwrepika,
Bibn elvol ovEpIKTO ECLITERIKG,

1% <’ 18P



3 nf s 1hINGOMI B EBEEY BI1BrliE nlBiyoeEr 1B
fs 0 Y B, W QSh __h MR

m’h>>‘¢' ["J’h>>hY

I SYNARTHSHSTOXOY

MIN =49.9* X1+60* X2+ 85* X3+ 100* X4+ 120* X5+ 49.9* X6+ 60* X7 +85* X8+
100* X9 + 120* X10

+49.9* X11+60* X12+85* X13+100* X14+120* X15+ 10* X16 +14* X17 +

39.9* X18 +49.9* X19+60* X20+85* X21 +100* X22+ 10* X23 +14* X24 +39.9* X25+
49.9* X26 +

60* X27 + 85* X28 + 100* X29 +39.9* X30+49.9* X31+60* X32+ 85* X33+ 32* X34+
39.9* X35+ 49.9* X36+60* X37+85* X38+10* X39+ 14* X40+17* X41+2 0*X42 +
25* X43 + 32* X44 +

39.9% X45+49.9* X46 + 60* X47 + 17* X48 +20* X49 +25* X50 + 32* X51 +39.9* X52+
10* X53 + 14* X54 + 17* X55+20* X56 + 14* X57 +17* X58 +20* X59 + 25* X60 + 32* X61 +
10* X62 + 14* X63;

IPERIORISMOI MHKOUS;

X1+ X2+ X3+ X4+ X5= 1446;
X6 + X7 + X8 + X9 + X10 = 8445.7;

X11 + X12 + X13 + X14 + X15 = 3677.3;
X16 + X17 =1089.6;

X18 + X19 + X20 + X21 + X22 = 8666.4;
X23 + X24 =170.1;

X25 + X26 + X27 + X28 + X29 = 3422.2;
X30 + X31 + X32 + X33 =2136.0;

X34 + X35 + X36 + X37 + X38 =38 41.4;
X39 + X40 + X41 + X42 = 1187.1;

X43 + X44 + X45 + X46 + X47 = 2929.6;
X48 + X49 + X50 + X51 + X52 = 1166.0;
X53 + X54 + X55 + X56 = 5158.7;

X57 + X58 + X59 + X60 + X61 = 561.3;
X62 + X63 =717.3;

X1>=0; X2>=0; X3>=0; X4>=0; X5>=0; X6>=0; X7>=0; X8>= 0; X9>=0; X10>=0;
X11>=0; X12>=0; X13>=0; X14>=0; X15>=0; X16>=0; X17>=0; X18>=0; X19>=0;
X20>=0; X21>=0; X22>=0; X23>=0; X24>=0; X25>=0; X26>=0; X27>=0; X28>=0;
X29>=0; X30>=0; X31>=0; X32>=0; X33>=0; X34>=0; X35>=0; X36>=0; X37>=0;
X38>=0; X39>=0; X4 0>=0; X41>=0; X42>=0; X43>=0; X44>=0; X45>=0; X46>=0;
X47>=0; X48>=0; X49>=0; X50>=0; X51>=0; X52>=0; X53>=0; X54>=0; X55>=0;
X56>=0; X57>=0; X58>=0; X59>=0; X60>=0; X61>=0; X62>=0; X63>=0;

IPERIORISMOI PIEZOMETRIKOY FORTIOY;

0.0141*X1 + 0.0082*X2 + 0.0046*X3 + 0.0026*X4 + 0.0014*X5 <= 265 -151.45 -5; 10 -
1;'leswteriko;
0.0141*X1 + 0.0082*X2 + 0.0046*X3 + 0.0026*X4 + 0.0014*X5 + 12.359 <= 265 -244.80 -

1; !0 - 2;!ldexamenh;

0.0141*X1 + 0.0082*X2 + 0.0046*X3 + 0.0026*X4 + 0.0014*X5 + 0.0128*X6 + 0.0075*X7
+ 0.0043*X8 +
0.0023*X9 + 0.0013*X10 <= 265 -114.71 -5; 10 - 3;leswteriko;
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0.0141*X1 + 0.0082*X2 + 0.0046*X3 + 0.0026*X4 + 0.0014*X5 + 0.0128*X6 + 0.0075*X7
+ 0.0043*X8 +
0.0023*X9 + 0.0013*X10 + 12.953 <= 265 -135.56 -1; !0 -4;!dexamenh;

0.0141*X1 + 0.0082*X2 + 0.0046*X3 + 0.0026*X4 + 0.0014*X5 + 0.0128*X6 + 0.0075*X7
+ 0.0043*X8 +

0.0023*X9 + 0.0013*X10 + 0.0 117*X11 + 0.0068*X12 + 0.0039*X13 +
0.0021*X14 + 0.0012*X15 <= 265 -110.96 -5; !0 - 5;leswteriko;

0.0141*X1 + 0.0082*X2 + 0.0046*X3 + 0.0026*X4 + 0.0014*X5 + 0.0128*X6 + 0.0075*X7
+ 0.0043*X8 +

0.0023*X9 + 0.0013*X10 + 0.0117*X11 + 0.0068*X12 + 0.0039*X13 +

0.0021*X14 + 0.0012*X15 + 4.365 <= 265 -131.92 -1; !0 - 6;ldexamenh;

0.0141*X1 + 0.0082*X2 + 0.0046*X3 + 0.0026*X4 + 0.0014*X5 + 0.0128*X6 + 0.0075*X7
+ 0.0043*X8 +

0.0023*X9 + 0.0013*X10 + 0.0117*X11 + 0.0068*X12 + 0.0039*X13 +

0.0021*X14 + 0.0012*X15 + 0.0125*X16 + 0.0045*X17 <= 265 -134.41 - 1;
7:ldexamenh;

0.0141*X1 + 0.0082*X2 + 0.0046*X3 + 0.0026*X4 + 0.0014*X5 + 0.0128*X6 + 0.0075*X7
+ 0.0043*X8 +

0.0023*X9 + 0.0013*X10 + 0.0117*X11 + 0.0068*X12 + 0.0039*X13 +

0.0021*X14 + 0.0012*X15 + 0.0166*X18 + 0.0091*X19 + 0.0053*X20 + 0.0030*X21 +
0.0017*X22

<=265-104.6 -5; !0 - 8;leswteriko;

0.0141*X1 + 0.0082*X2 + 0.0046*X3 + 0.0026*X4 + 0.0014*X5 + 0.0128*X6 + 0.0075*X7
+ 0.0043*X8 +

0.0023*X9 + 0.0013*X10 + 0.0117*X11 + 0.0068* X12 + 0.0039*X13 +
0.0021*X14 + 0.0012*X15 + 0.0166*X18 + 0.0091*X19 + 0.0053*X20 + 0.0030*X21 +
0.0017*X22 +

0.0125*X23 + 0.0045*X24 <= 265 -119.16 -1; !0 - 9;!dexamenh;

0.0141*X1 + 0.0082*X2 + 0.0046*X3 + 0.0026*X4 + 0.0014*X5 + 0.0128*X6 + 0.0075*X7
+ 0. 0043*X8 +

0.0023*X9 + 0.0013*X10 + 0.0117*X11 + 0.0068*X12 + 0.0039*X13 +

0.0021*X14 + 0.0012*X15 + 0.0166*X18 + 0.0091*X19 + 0.0053*X20 + 0.0030*X21 +
0.0017*X22 +

0.0135*X25 + 0.0074*X26 + 0.0043*X27 + 0.0025*X28 + 0.0014*X29

<= 265 -104.55 -5; !0 - 10;leswteriko;

0.0141*X1 + 0.0082*X2 + 0.0046*X3 + 0.0026*X4 + 0.0014*X5 + 0.0128*X6 + 0.0075*X7
+ 0.0043*X8 +

0.0023*X9 + 0.0013*X10 + 0.0117*X11 + 0.0068*X12 + 0.0039*X13 +

0.0021*X14 + 0.0012*X15 + 0.0166*X18 + 0.0091*X19 + 0.0053*X20 + 0.0030*X21
0.0017*X22 +

0.0135*X25 + 0.0074*X26 + 0.0043*X27 + 0.0025*X28 + 0.0014*X29 + 10.532

<=265 -129.76 -1; !0 - 11;!/dexamenh;

0.0141*X1 + 0.0082*X2 + 0.0046*X3 + 0.0026*X4 + 0.0014*X5 + 0.0128*X6 + 0.0075*X7
+ 0.0043*X8 +

0.0023*X9 + 0.0013*X10 + 0.0117*X11 + 0.0068*X12 + 0.0039*X13 +

0.0021*X14 + 0.0012*X15 + 0.0166*X18 + 0.0091*X19 + 0.0053*X20 + 0.0030*X21 +
0.0017*X22 +

0.0135*X25 + 0.0074*X26 + 0.0043*X27 + 0.0025*X28 + 0.0014*X29 +
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0.0118*X30 + 0.0064*X31 + 0.0038*X32 + 0.0022*X33 <= 265 -104.63 -5; 10 -
12;leswteriko;

0.0141*X1 + 0.0082*X2 + 0.0046*X3 + 0.0026*X4 + 0.0014*X5 + 0.0128*X6 + 0.0075*X7

+ 0.0043*X8 +

0.0023*X9 + 0.0013*X10 + 0.0117*X11 + 0.0068*X12 + 0.0039*X13 +

0.0021*X14 + 0.0012*X15 + 0.0166*X18 + 0.0091*X19 + 0.0053*X20 + 0. 0030*X21 +
0.0017*X22 +

0.0135*X25 + 0.0074*X26 + 0.0043*X27 + 0.0025*X28 + 0.0014*X29 +

0.0118*X30 + 0.0064*X31 + 0.0038*X32 + 0.0022*X33 + 5.548 <= 265 -121.19 -1; 0 -
13;!/dexamenh;

0.0141*X1 + 0.0082*X2 + 0.0046*X3 + 0.0026*X4 + 0.0014*X5 + 0.0128*X6 + 0.0075*X7
+ 0.0043*X8 +

0.0023*X9 + 0.0013*X10 + 0.0117*X11 + 0.0068*X12 + 0.0039*X13 +

0.0021*X14 + 0.0012*X15 + 0.0166*X18 + 0.0091*X19 + 0.0053*X20 + 0.0030*X21 +

0.0017*X22 +

0.0135*X25 + 0.0074*X26 + 0.0043*X27 + 0.0025*X28 + 0.0014*X29 +

0.0118*X 30 + 0.0064*X31 + 0.0038*X32 + 0.0022*X33 + 0.0163*X34 + 0.0096*X35 +

0.0052*X36 +

0.0031*X37 + 0.0018*X38 <= 265 -99.25 -5; 10 - 14;leswteriko;

0.0141*X1 + 0.0082*X2 + 0.0046*X3 + 0.0026*X4 + 0.0014*X5 + 0.0128*X6 + 0.0075*X7
+ 0.0043*X8 +
0.0023*X9 + 0.0  013*X10 + 0.0117*X11 + 0.0068*X12 + 0.0039*X13 +
0.0021*X14 + 0.0012*X15 + 0.0166*X18 + 0.0091*X19 + 0.0053*X20 + 0.0030*X21 +
0.0017*X22 +
0.0135*X25 + 0.0074*X26 + 0.0043*X27 + 0.0025*X28 + 0.0014*X29 +
0.0118*X30 + 0.0064*X31 + 0.0038*X32 + 0.0022*X33 + 0.0163*X34 + 0.0096*X35 +
0.0052*X36 +
0.0031*X37 + 0.0018*X38 + 0.0466*X39 + 0.0167*X40 + 0.0087*X41 +
0.0050*X42 <=265 -111.83 -1; !0 - 15;ldexamenh;

0.0141*X1 + 0.0082*X2 + 0.0046*X3 + 0.0026*X4 + 0.0014*X5 + 0.0128*X6 + 0.0075*X7
+ 0.0043*X8 +
0.0 023*X9 + 0.0013*X10 + 0.0117*X11 + 0.0068*X12 + 0.0039*X13 +
0.0021*X14 + 0.0012*X15 + 0.0166*X18 + 0.0091*X19 + 0.0053*X20 + 0.0030*X21 +
0.0017*X22 +

0.0135*X25 + 0.0074*X26 + 0.0043*X27 + 0.0025*X28 + 0.0014*X29 +
0.0118*X30 + 0.0064*X31 + 0.0038*X32 + 0.0022*X33 + 0.0163*X34 + 0.0096*X35 +
0.0052*X36 +
0.0031*X37 + 0.0018*X38 + 0.0161*X43 + 0.0088*X44 + 0.0052*X45 +
0.0029*X46 + 0.0017*X47 <= 265 -91.53 -5; 10 - 16;!eswteriko;

0.0141*X1 + 0.0082*X2 + 0.0046*X3 + 0. 0026*X4 + 0.0014*X5 + 0.0128*X6 + 0.0075*X7
+ 0.0043*X8 +
0.0023*X9 + 0.0013*X10 + 0.0117*X11 + 0.0068*X12 + 0.0039*X13 +
0.0021*X14 + 0.0012*X15 + 0.0166*X18 + 0.0091*X19 + 0.0053*X20 + 0.0030*X21 +
0.0017*X22 +
0.0135*X25 + 0.0074*X26 + 0.0043*X27 + 0. 0025*X28 + 0.0014*X29 +
0.0118*X30 + 0.0064*X31 + 0.0038*X32 + 0.0022*X33 + 0.0163*X34 + 0.0096*X35 +
0.0052*X36 +
0.0031*X37 + 0.0018*X38 + 0.0161*X43 + 0.0088*X44 + 0.0052*X45 +
0.0029*X46 + 0.0017*X47 + 1.527 <= 265 -108.80 -1; !0 -17;!dexamenh;

0.014 1*X1 + 0.0082*X2 + 0.0046*X3 + 0.0026*X4 + 0.0014*X5 + 0.0128*X6 + 0.0075*X7
+ 0.0043*X8 +
0.0023*X9 + 0.0013*X10 + 0.0117*X11 + 0.0068*X12 + 0.0039*X13 +

1 8 <’ 192



0.0021*X14 + 0.0012*X15 + 0.0166*X18 + 0.0091*X19 + 0.0053*X20 + 0.0030*X21 +
0.0017*X22 +

0.0135*X 25 + 0.0074*X26 + 0.0043*X27 + 0.0025*X28 + 0.0014*X29 +

0.0118*X30 + 0.0064*X31 + 0.0038*X32 + 0.0022*X33 + 0.0163*X34 + 0.0096*X35 +
0.0052*X36 +

0.0031*X37 + 0.0018*X38 + 0.0161*X43 + 0.0088*X44 + 0.0052*X45 +

0.0029*X46 + 0.0017*X47 + 0.0231*X48 + 0.0130*X49 + 0.0066*X50 + 0.0036*X51 +
0.0022*X52

<=265 -106.61 -5; !0 - 18;leswteriko;

0.0141*X1 + 0.0082*X2 + 0.0046*X3 + 0.0026*X4 + 0.0014*X5 + 0.0128*X6 + 0.0075*X7
+ 0.0043*X8 +

0.0023*X9 + 0.0013*X10 + 0.0117* X11 + 0.0068*X12 + 0.0039*X13 +
0.0021*X14 + 0.0012*X15 + 0.0166*X18 + 0.0091*X19 + 0.0053*X20 + 0.0030*X21 +
0.0017*X22 +

0.0135*X25 + 0.0074*X26 + 0.0043*X27 + 0.0025*X28 + 0.0014*X29 +

0.0118*X30 + 0.0064*X31 + 0.0038*X32 + 0.0022*X33 + 0.0163*X34 + 0 .0096*X35 +
0.0052*X36 +

0.0031*X37 + 0.0018*X38 + 0.0161*X43 + 0.0088*X44 + 0.0052*X45 +

0.0029*X46 + 0.0017*X47 + 0.0231*X48 + 0.0130*X49 + 0.0066*X50 + 0.0036*X51 +
0.0022*X52 +

0.0351*X57 + 0.0183*X58 + 0.0103*X59 + 0.0053*X60 + 0.0029*X61

<=265 -117.13 -1; !0 -19;!dexamenh;

0.0141*X1 + 0.0082*X2 + 0.0046*X3 + 0.0026*X4 + 0.0014*X5 + 0.0128*X6 + 0.0075*X7
+ 0.0043*X8 +

0.0023*X9 + 0.0013*X10 + 0.0117*X11 + 0.0068*X12 + 0.0039*X13 +
0.0021*X14 + 0.0012*X15 + 0.0166*X18 + 0.0091*X19 + 0.0053*X20 + 0. 0030*X21 +
0.0017*X22 +
0.0135*X25 + 0.0074*X26 + 0.0043*X27 + 0.0025*X28 + 0.0014*X29 +
0.0118*X30 + 0.0064*X31 + 0.0038*X32 + 0.0022*X33 + 0.0163*X34 + 0.0096*X35 +
0.0052*X36 +

0.0031*X37 + 0.0018*X38 + 0.0161*X43 + 0.0088*X44 + 0.0052*X45 +
0.0029*X46 + 0.0017*X47 + 0.0231*X48 + 0.0130*X49 + 0.0066*X50 + 0.0036*X51 +
0.0022*X52 + 4.841

<=265 -106.61 -1; !0 -20;!/dexamenh;

0.0141*X1 + 0.0082*X2 + 0.0046*X3 + 0.0026*X4 + 0.0014*X5 + 0.0128*X6 + 0.0075*X7
+ 0.0043*X8 +

0.0023*X9 + 0.0013*X10 + 0.0117*X11 + 0.0068*X12 + 0.0039*X13 +
0.0021*X14 + 0.0012*X15 + 0.0166*X18 + 0.0091*X19 + 0.0053*X20 + 0.0030*X21 +
0.0017*X22 +
0.0135*X25 + 0.0074*X26 + 0.0043*X27 + 0.0025*X28 + 0.0014*X29 +
0.0118*X30 + 0.0064*X31 + 0.0038* X32 + 0.0022*X33 + 0.0163*X34 + 0.0096*X35 +
0.0052*X36 +
0.0031*X37 + 0.0018*X38 + 0.0161*X43 + 0.0088*X44 + 0.0052*X45 +
0.0029*X46 + 0.0017*X47 + 0.0382*X53 + 0.0137*X54 + 0.0072*X55 + 0.0041*X56
<=265 -91.53 -5; !0 -21;leswteriko;

0.0141*X1 + 0.0082 *X2 + 0.0046*X3 + 0.0026*X4 + 0.0014*X5 + 0.0128*X6 + 0.0075*X7
+ 0.0043*X8 +

0.0023*X9 + 0.0013*X10 + 0.0117*X11 + 0.0068*X12 + 0.0039*X13 +

0.0021*X14 + 0.0012*X15 + 0.0166*X18 + 0.0091*X19 + 0.0053*X20 + 0.0030*X21 +
0.0017*X22 +

0.0135*X25 + 0.0074*X 26 + 0.0043*X27 + 0.0025*X28 + 0.0014*X29 +

0.0118*X30 + 0.0064*X31 + 0.0038*X32 + 0.0022*X33 + 0.0163*X34 + 0.0096*X35 +
0.0052*X36 +

0.0031*X37 + 0.0018*X38 + 0.0161*X43 + 0.0088*X44 + 0.0052*X45 +

0.0029*X46 + 0.0017*X47 + 0.0382*X53 + 0.0137*X54 + 0 .0072*X55 + 0.0041*X56 +
27.297
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<=265 -125.33 -1; !0 -22;/dexamenh;

0.0141*X1 + 0.0082*X2 + 0.0046*X3 + 0.0026*X4 + 0.0014*X5 + 0.0128*X6 + 0.0075*X7
+ 0.0043*X8 +

0.0023*X9 + 0.0013*X10 + 0.0117*X11 + 0.0068*X12 + 0.0039*X13 +

0.0021*X14 + 0.0012*X15 + 0.0166*X18 + 0.0091*X19 + 0.0053*X20 + 0.0030*X21 +
0.0017*X22 +

0.0135*X25 + 0.0074*X26 + 0.0043*X27 + 0.0025*X28 + 0.0014*X29 +

0.0118*X30 + 0.0064*X31 + 0.0038*X32 + 0.0022*X33 + 0.0163*X34 + 0.0096*X35 +
0.0052*X36 +

0.0031*X37 + 0.0018*X38 + 0.0161 *X43 + 0.0088*X44 + 0.0052*X45 +
0.0029*X46 + 0.0017*X47 + 0.0382*X53 + 0.0137*X54 + 0.0072*X55 + 0.0041*X56 +
0.0169*X62 +

0.0061*X63 <=265 -101.5 -5; !0 - 23;leswteriko;

0.0141*X1 + 0.0082*X2 + 0.0046*X3 + 0.0026*X4 + 0.0014*X5 + 0.0128*X6 + 0.0075*X7
+ 0.0043*X8 +

0.0023*X9 + 0.0013*X10 + 0.0117*X11 + 0.0068*X12 + 0.0039*X13 +
0.0021*X14 + 0.0012*X15 + 0.0166*X18 + 0.0091*X19 + 0.0053*X20 + 0.0030*X21 +
0.0017*X22 +
0.0135*X25 + 0.0074*X26 + 0.0043*X27 + 0.0025*X28 + 0.0014*X29 +
0.0118*X30 + 0.0064* X31 + 0.0038*X32 + 0.0022*X33 + 0.0163*X34 + 0.0096*X35 +
0.0052*X36 +
0.0031*X37 + 0.0018*X38 + 0.0161*X43 + 0.0088*X44 + 0.0052*X45 +
0.0029*X46 + 0.0017*X47 + 0.0382*X53 + 0.0137*X54 + 0.0072*X55 + 0.0041*X56 +
0.0169*X62 +

0.0061*X63 + 4.781 <= 265 -136.22 -1; !0 - 24;/dexamenh;

0.0141*X1 + 0.0082*X2 + 0.0046*X3 + 0.0026*X4 + 0.0014*X5 + 0.0128*X6 + 0.0075*X7
+ 0.0043*X8 +
0.0023*X9 + 0.0013*X10 + 0.0117*X11 + 0.0068*X12 + 0.0039*X13 +

0.0021*X14 + 0.0012*X15 + 0.0166*X18 + 0.0091*X19 + 0.0053*X20 + 0 .0030*X21 +

0.0017*X22 +

0.0135*X25 + 0.0074*X26 + 0.0043*X27 + 0.0025*X28 + 0.0014*X29 +

0.0118*X30 + 0.0064*X31 + 0.0038*X32 + 0.0022*X33 + 0.0163*X34 + 0.0096*X35 +
0.0052*X36 +

0.0031*X37 + 0.0018*X38 + 0.0161*X43 + 0.0088*X44 + 0.0052*X45 +

0.0029 *X46 + 0.0017*X47 + 0.0382*X53 + 0.0137*X54 + 0.0072*X55 + 0.0041*X56 +
0.0169*X62 +

0.0061*X63 + 12.413 <= 265 -158.34 -1; !0 - 25;!dexamenh;

Report:

Global optimal solution found.
Objective value: 3397150.
Infeasibilities: 0.000000
Total solver iterations: 47

Model Class: LP
Total variables: 63
Nonlinear variables: 0

Integer variables: 0

Total constraints: 104
Nonlinear constraints: 0

Total nonzeros: 924
Nonlinear nonzeros: 0
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Variable Value Reduced Cost

X1 0.000000 174.1308
X2 0.000000 70.76923
X3 0.000000 26.53846
X4 0.000000 3.076923
X5 1446.000 0.000000
X6 0.000000 151.8231
X7 0.000000 60.00000
X8 0.000000 23.46154
X9 84 45.700 0.000000
X10 0.000000 0.7692308
X11 0.000000 134.5154
X12 0.000000 50.3846 2
X13 0.000000 19.61538
X14 3677.300 0.000000
X15 0.000000 2.692308
X16 1089.600 0.000000
X17 0.000000 4.000000
X18 0.000000 226.4385
X19 0.000000 92.20769
X20 0.000000 29.23077
X21 0.000000 10.00000
X22 8666.400 0.000000
X23 170.1000 0.000000
X24 0.000000 4.000000
X25 0.000000 172.5923
X26 0.000000 65.28462
X27 0.000000 15.76923
X28 0. 000000 6.153846
X29 3422.200 0.000000
X30 0.000000 139.5154
X31 0.000000 45.6692 3
X32 0.000000 5.769231
X33 2136.000 0.000000
X34 0.000000 225.8462
X35 0.000000 104.9000
X36 0.000000 30.28462
X37 1869.969 0.000000
X38 1971.431 0.000000
X39 1187.100 0.000000
X40 0.000000 4.000000
X41 0.000000 7.000 000
X42 0.000000 10.00000
X43 0.000000 241.9231
X44 0.000000 108.5385
X45 0.000000 47.20769
X46 0.000000 12.97692
Xa7 2929.600 0.000000
X48 1166.000 0.000000
X49 0.000000 3.000000
X50 0.000000 8.000000
X51 0. 000000 15.00000
X52 0.000000 22.90000
X53 0.000000 645.7692
X54 0.000000 178.615 4
X55 0.000000 56.61538
X56 5158.700 0.000000
X57 561.3000 0.000000
X58 0.000000 3.000000
X59 0.000000 6.000000
X60 0.000000 11.00000
X61 0.000000 18.00000
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X62 0.000000 203.6923
X63 717.3000 0.00000
[ T2Y. B, v'Qth 5% M
m’h>>‘¢' ["J’h>>hY
I SYNARTHSHSTOXOY

MIN =49.9* X1+60* X2+ 85* X3+ 100* X4+ 120* X5
+49.9* X6+ 60* X7+ 85* X8+ 100* X9 + 120* X10
+49.9* X11+60* X12+85* X133+ 100* X14+ 120* X15
+10* X16 + 14* X17
+39.9* X18 +49.9* X19+60* X20+ 85* X21+100* X22
+10* X23 + 14* X24
+39.9* X25+49.9* X26 +60* X27 +85* X28
+100* X29
+39.9* X30+49.9* X31+60* X32+85* X33
+32* X34 +39.9* X35+49.9* X36+60* X37+85* X38
+10* X39 + 14* X40 + 17* X41 +20* X42 +25* X43
+32% X44 +39.9* X45+49.9* X46 +60* X47
+17* X48 + 20* X49 +25* X50 + 32* X51 +39.9* X52
+ 10* X53 + 14* X54 +17* X55+ 20* X56
+ 14* X57 + 17* X58 +20* X59 + 25* X60 + 32* X61
+10* X62 + 14* X683;

IPERIORISMOI MHKOUS;

X1 + X2 + X3 + X4 + X5 = 1446;

X6 + X7 + X8 + X9 + X10 = 8445.7;

X11 + X12 + X13 + X14 + X15 =3677.3;
X16 + X17 =1089.6;

X18 + X19 + X20 + X21 + X22 = 8666.4;
X23 + X24 =170.1;

X25 + X26 + X27 + X28 + X29 = 3422.2;
X30 + X31 + X32 + X33 = 2136.0;

X34 + X35 + X36 + X37 + X38 = 3841.4;
X39 + X40 + X41 + X42 = 1187.1;

X43 + X44 + X45 + X46 + X47 = 2929.6;
X48 + X49 + X50 + X51 + X52 = 1166.0;
X53 + X54 + X55 + X56 = 5158.7;

X57 + X58 + X59 + X60 + X61 = 561.3;
X62 + X63 =717.3;

X1>=0; X2>=0; X3>=0; X4>=0; X5>=0; X6>=0; X7>=0; X8>=0; X9>=0; X10>=0;

X11>=0; X12>=0; X13>=0; X14>=0; X15>=0; X16>=0; X17>=0; X18

>=0; X19>=0;

X20>=0; X21>=0; X22>=0;X23>=0; X24>=0; X25>=0; X26>=0; X27>=0; X28>=0;
X29>=0; X30>=0; X31>=0; X32>=0; X33>=0; X34>=0; X35>=0; X36>=0; X37>=0;
X38>=0; X39>=0; X40>=0; X41>=0; X42>=0; X43>=0;X44>=0; X45>=0; X46>=0;
X47>=0; X48>=0; X49>=0; X 50>=0; X51>=0; X52>=0; X53>=0; X54>=0; X55>=0;

X56>=0; X57>=0; X58>=0; X59>=0; X60>=0; X61>=0; X62>=0; X63>=0;

1 ¢ < 196



IPERIORISMOI PIEZOMETRIKOY FORTIOY;

0.0153*X1 + 0.0090*X2 + 0.0051*X3 + 0.0028*X4 + 0.0015*X5 <= 265 -151.45 -5; 10 -
1;!'eswteriko;
0.0153*X1 + 0.0090*X2 + 0.0051*X3 + 0.0028*X4 + 0.0015*X5 + 13.422 <= 265 -244.80 -

1; !0 - 2;!/dexamenh;

0.0153*X1 + 0.0090*X2 + 0.0051*X3 + 0.0028*X4 + 0.0015*X5 + 0.0140*X6 + 0.0082*X7
=+

0.0046*X8 + 0.0026*X9 + 0.0014*X10 <= 265 -114.71 -5; !0 - 3;leswteriko;

0.0153*X1 + 0.0090*X2 + 0.0051*X3 + 0.0028*X4 + 0.0015*X5 + 0.0140*X6 + 0.0082*X7
=+

0.0046*X8 + 0.0026*X9 + 0.0014*X10 + 14.067 <= 265 -135.56 -1; !0 - 4;!dexamenh;

0.0153*X1 + 0.0090*X2 + 0.0051*X3 + 0.0028*X4 + 0.0015*X5 + 0.0140*X6 + 0.0082*X7
+

0.0046*X8 + 0.0026*X9 + 0.0014*X10 + 0.0127*X11 + 0.0075*X12 + 0.0042*X13 +
0.0023*X14 + 0.0013*X15 <= 265 -110.96 -5; !0 - 5;leswteriko;

0.0153*X1 + 0.0090*X2 + 0.0051*X3 + 0.0028*X4 + 0.0015*X5 + 0.0140*X6 + 0.0082*X7
+

0.0046*X8 + 0.0026*X9 + 0.0014*X10 + 0.0127*X11 + 0.0075*X12 + 0.0042*X13 +
0.0023*X14 + 0.0013*X15 + 4.712 <= 265 -131.92 -1; !0 -6;!dexamenh;

0.0153*X1 + 0.0090*X2 + 0 .0051*X3 + 0.0028*X4 + 0.0015*X5 + 0.0140*X6 + 0.0082*X7
+

0.0046*X8 + 0.0026*X9 + 0.0014*X10 + 0.0127*X11 + 0.0075*X12 + 0.0042*X13 +
0.0023*X14 + 0.0013*X15 + 0.0136*X16 + 0.0049*X17 <= 265 -134.41 -1; 0 -
7:ldexamenh;

0.0153*X1 + 0.0090*X2 + 0.0051*X3 + 0.0028*X4 + 0.0015*X5 + 0.0140*X6 + 0.0082*X7
+
0.0046*X8 + 0.0026*X9 + 0.0014*X10 + 0.0127*X11 + 0.0075*X12 + 0.0042*X13 +
0.0023*X14 + 0.0013*X15 + 0.0181*X18 + 0.0099*X19 + 0.0058*X20 + 0.0033*X21 +
0.0018*X22

<=265-104.6 -5; !0 - 8;leswteriko;

0.0153*X1 + 0.0090*X2 + 0.0051*X3 + 0.0028*X4 + 0.0015*X5 + 0.0140*X6 + 0.0082*X7
+

0.0046*X8 + 0.0026*X9 + 0.0014*X10 + 0.0127*X11 + 0.0075*X12 + 0.0042*X13 +

0.0023*X14 + 0.0013*X15 + 0.0181*X18 + 0.0099*X19 + 0.0058*X20 + 0 .0033*X21 +
0.0018*X22 +
0.0136*X23 + 0.0049*X24 <= 265 -119.16 -1; !0 - 9;!/dexamenh;

0.0153*X1 + 0.0090*X2 + 0.0051*X3 + 0.0028*X4 + 0.0015*X5 + 0.0140*X6 + 0.0082*X7
+ 0.0046*X8 +
0.0026*X9 + 0.0014*X10 + 0.0127*X11 + 0.0075*X12 + 0.0042*X13 +
0.0023*X14 + 0.0013*X15 + 0.0181*X18 + 0.0099*X19 + 0.0058*X20 + 0.0033*X21 +
0.0018*X22 +

0.0147*X25 + 0.0080*X26 + 0.0047*X27 + 0.0027*X28 + 0.0015*X29
<=265 -104.55 -5; !0 - 10;leswteriko;
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0.0153*X1 + 0.0090*X2 + 0.0051*X3 + 0.0028*X4 + 0.0015*X5 + 0.0140*X6 + O .0082*X7
+ 0.0046*X8 +

0.0026*X9 + 0.0014*X10 + 0.0127*X11 + 0.0075*X12 + 0.0042*X13 +

0.0023*X14 + 0.0013*X15 + 0.0181*X18 + 0.0099*X19 + 0.0058*X20 + 0.0033*X21 +

0.0018*X22 +

0.0147*X25 + 0.0080*X26 + 0.0047*X27 + 0.0027*X28 + 0.0015*X29 + 11.434

<=2 65-129.76 -1; !0 - 11;/dexamenh;

0.0153*X1 + 0.0090*X2 + 0.0051*X3 + 0.0028*X4 + 0.0015*X5 + 0.0140*X6 + 0.0082*X7
+ 0.0046*X8 +
0.0026*X9 + 0.0014*X10 + 0.0127*X11 + 0.0075*X12 + 0.0042*X13 +
0.0023*X14 + 0.0013*X15 + 0.0181*X18 + 0.0099*X19 + 0.0058*X20 + 0.0033*X21 +
0.0018*X22 +
0.0147*X25 + 0.0080*X26 + 0.0047*X27 + 0.0027*X28 + 0.0015*X29 +
0.0128*X30 + 0.0070*X31 + 0.0041*X32 + 0.0023*X33 <= 265 -104.63 -5; 10 -
12;leswteriko;

0.0153*X1 + 0.0090*X2 + 0.0051*X3 + 0.0028*X4 + 0.0015*X5 + 0.0140*X6 + 0. 0082*X7
+ 0.0046*X8 +
0.0026*X9 + 0.0014*X10 + 0.0127*X11 + 0.0075*X12 + 0.0042*X13 +
0.0023*X14 + 0.0013*X15 + 0.0181*X18 + 0.0099*X19 + 0.0058*X20 + 0.0033*X21 +
0.0018*X22 +
0.0147*X25 + 0.0080*X26 + 0.0047*X27 + 0.0027*X28 + 0.0015*X29 +
0.0128*X30 + 0.0070*X31 + 0.0041*X32 + 0.0023*X33 + 6.045 <= 265 -121.19 -1; 0 -
13;!/dexamenh;

0.0153*X1 + 0.0090*X2 + 0.0051*X3 + 0.0028*X4 + 0.0015*X5 + 0.0140*X6 + 0.0082*X7
+ 0.0046*X8 +
0.0026*X9 + 0.0014*X10 + 0.0127*X11 + 0.0075*X12 + 0.0042*X13 +
0.0023*X14 + 0.0013*X15 + 0.0181*X18 + 0.0099*X19 + 0.0058*X20 + 0.0033*X21 +
0.0018*X22 +

0.0147*X25 + 0.0080*X26 + 0.0047*X27 + 0.0027*X28 + 0.0015*X29 +
0.0128*X30 + 0.0070*X31 + 0.0041*X32 + 0.0023*X33 + 0.0178*X34 + 0.0104*X35 +
0.0057*X36 +
0.0034*X37 + 0.001 9*X38 <=265 -99.25 -5; 10 - 14;leswteriko;

0.0153*X1 + 0.0090*X2 + 0.0051*X3 + 0.0028*X4 + 0.0015*X5 + 0.0140*X6 + 0.0082*X7

+

0.0046*X8 + 0.0026*X9 + 0.0014*X10 + 0.0127*X11 + 0.0075*X12 + 0.0042*X13 +

0.0023*X14 + 0.0013*X15 + 0.0181*X18 + 0.0099*X19 + 0 .0058*X20 + 0.0033*X21 +
0.0018*X22 + 0.0147*X25 + 0.0080*X26 + 0.0047*X27 + 0.0027*X28 + 0.0015*X29 +

0.0128*X30 + 0.0070*X31 + 0.0041*X32 + 0.0023*X33 + 0.0178*X34 + 0.0104*X35 +

0.0057*X36 + 0.0034*X37 + 0.0019*X38 + 0.0507*X39 + 0.0181*X40 + 0.0095* X41 +
0.0054*X42 <=265 -111.83 -1; !0 - 15;!dexamenh;

0.0153*X1 + 0.0090*X2 + 0.0051*X3 + 0.0028*X4 + 0.0015*X5 + 0.0140*X6 + 0.0082*X7
+

0.0046*X8 + 0.0026*X9 + 0.0014*X10 + 0.0127*X11 + 0.0075*X12 + 0.0042*X13 +
0.0023*X14 + 0.0013*X15 + 0.0181*X18 + 0.0099*X19 + 0.0058*X20 + 0.0033*X21 +
0.0018*X22 + 0.0147*X25 + 0.0080*X26 + 0.0047*X27 + 0.0027*X28 + 0.0015*X29 +
0.0128*X30 + 0.0070*X31 + 0.0041*X32 + 0.0023*X33 + 0.0178*X34 + 0.0104*X35 +
0.0057*X36 + 0.0034 *X37 + 0.0019*X38 + 0.0175*X43 + 0.0096*X44 + 0.0057*X45 +
0.0031*X46 + 0.0018*X47 <= 265 -91.53 -5; 10 - 16;!eswteriko;

0.0153*X1 + 0.0090*X2 + 0.0051*X3 + 0.0028*X4 + 0.0015*X5 + 0.0140*X6 + 0.0082*X7
+

0.0046*X8 + 0.0026*X9 + 0.0014*X10 + 0.0127*X11 + 0 .0075*X12 + 0.0042*X13 +
0.0023*X14 + 0.0013*X15 + 0.0181*X18 + 0.0099*X19 + 0.0058*X20 + 0.0033*X21 +
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0.0018*X22 + 0.0147*X25 + 0.0080*X26 + 0.0047*X27 + 0.0027*X28 + 0.0015*X29 +
0.0128*X30 + 0.0070*X31 + 0.0041*X32 + 0.0023*X33 + 0.0178*X34 + 0.0104*X 35+
0.0057*X36 + 0.0034*X37 + 0.0019*X38 + 0.0175*X43 + 0.0096*X44 + 0.0057*X45 +
0.0031*X46 + 0.0018*X47 + 1.650 <= 265 -108.80 -1; !0 -17;!dexamenh;

0.0153*X1 + 0.0090*X2 + 0.0051*X3 + 0.0028*X4 + 0.0015*X5 + 0.0140*X6 + 0.0082*X7
=+

0.0046*X8 + 0.0026*X9 + 0.0014*X10 + 0.0127*X11 + 0.0075*X12 + 0.0042*X13 +
0.0023*X14 + 0.0013*X15 + 0.0181*X18 + 0.0099*X19 + 0.0058*X20 + 0.0033*X21 +
0.0018*X22 + 0.0147*X25 + 0.0080*X26 + 0.0047*X27 + 0.0027*X28 + 0.0015*X29 +
0.0128*X30 + 0.0070*X 31 + 0.0041*X32 + 0.0023*X33 + 0.0178*X34 + 0.0104*X35 +
0.0057*X36 + 0.0034*X37 + 0.0019*X38 + 0.0175*X43 + 0.0096*X44 + 0.0057*X45 +
0.0031*X46 + 0.0018*X47 + 0.0252*X48 + 0.0142*X49 + 0.0072*X50 + 0.0040*X51 +

0.0023*X52 <=265 -106.61 -5; !0 -18;leswte riko;

0.0153*X1 + 0.0090*X2 + 0.0051*X3 + 0.0028*X4 + 0.0015*X5 + 0.0140*X6 + 0.0082*X7
+

0.0046*X8 + 0.0026*X9 + 0.0014*X10 + 0.0127*X11 + 0.0075*X12 + 0.0042*X13 +
0.0023*X14 + 0.0013*X15 + 0.0181*X18 + 0.0099*X19 + 0.0058*X20 + 0.0033*X21 +
0.0018*X22 + 0.0147*X25 + 0.0080*X26 + 0.0047*X27 + 0.0027*X28 + 0.0015*X29 +
0.0128*X30 + 0.0070*X31 + 0.0041*X32 + 0.0023*X33 + 0.0178*X34 + 0.0104*X35 +
0.0057*X36 + 0.0034*X37 + 0.0019*X38 + 0.0175*X43 + 0.0096*X44 + 0.0057*X45 +
0.0031*X46 + 0.0018 *X47 + 0.0252*X48 + 0.0142*X49 + 0.0072*X50 + 0.0040*X51 +
0.0023*X52 + 0.0383*X57 + 0.0200*X58 + 0.0113*X59 + 0.0057*X60 + 0.0032*X61
<=265 -117.13 -1; !0 -19;!/dexamenh:;

0.0153*X1 + 0.0090*X2 + 0.0051*X3 + 0.0028*X4 + 0.0015*X5 + 0.0140*X6 + 0.0082*X7
+
0.0046*X8 + 0.0026*X9 + 0.0014*X10 + 0.0127*X11 + 0.0075*X12 + 0.0042*X13 +
0.0023*X14 + 0.0013*X15 + 0.0181*X18 + 0.0099*X19 + 0.0058*X20 + 0.0033*X21 +
0.0018*X22 + 0.0147*X25 + 0.0080*X26 + 0.0047*X27 + 0.0027*X28 + 0.0015*X29 +
0.0128*X30 + 0.0070* X31 + 0.0041*X32 + 0.0023*X33 + 0.0178*X34 + 0.0104*X35 +
0.0057*X36 + 0.0034*X37 + 0.0019*X38 + 0.0175*X43 + 0.0096*X44 + 0.0057*X45 +
0.0031*X46 + 0.0018*X47 + 0.0252*X48 + 0.0142*X49 + 0.0072*X50 + 0.0040*X51 +
0.0023*X52 + 5.236 <= 265 -106.61 -1; !0 - 20;!dexamenh:;

0.0153*X1 + 0.0090*X2 + 0.0051*X3 + 0.0028*X4 + 0.0015*X5 + 0.0140*X6 + 0.0082*X7
+

0.0046*X8 + 0.0026*X9 + 0.0014*X10 + 0.0127*X11 + 0.0075*X12 + 0.0042*X13 +
0.0023*X14 + 0.0013*X15 + 0.0181*X18 + 0.0099*X19 + 0.0058*X20 + 0.0033*X21 +
0.0018*X22 + 0.0147*X25 + 0.0080*X26 + 0.0047*X27 + 0.0027*X28 + 0.0015*X29 +
0.0128*X30 + 0.0070*X31 + 0.0041*X32 + 0.0023*X33 + 0.0178*X34 + 0.0104*X35 +
0.0057*X36 + 0.0034*X37 + 0.0019*X38 + 0.0175*X43 + 0.0096*X44 + 0.0057*X45 +
0.0031*X46 + 0.0018*X47 + 0.0417*X53 + 0.0149*X54 + 0.0078*X55 + 0.0044*X56
<=265 -91.53 -5; 10 - 21;leswteriko;

0.0153*X1 + 0.0090*X2 + 0.0051*X3 + 0.0028*X4 + 0.0015*X5 + 0.0140*X6 + 0.0082*X7

+

0.0046*X8 + 0.0026*X9 + 0.0014*X10 + 0.0127*X11 + 0.0075*X 12 + 0.0042*X13 +

0.0023*X14 + 0.0013*X15 + 0.0181*X18 + 0.0099*X19 + 0.0058*X20 + 0.0033*X21 +

0.0018*X22 + 0.0147*X25 + 0.0080*X26 + 0.0047*X27 + 0.0027*X28 + 0.0015*X29 +

0.0128*X30 + 0.0070*X31 + 0.0041*X32 + 0.0023*X33 + 0.0178*X34 + 0.0104*X35 +
0.0057*X36 + 0.0034*X37 + 0.0019*X38 + 0.0175*X43 + 0.0096*X44 + 0.0057*X45 +

0.0031*X46 + 0.0018*X47 + 0.0417*X53 + 0.0149*X54 + 0.0078*X55 + 0.0044*X56 +

29.695

<=265 -125.33 -1; !0 -22;!/dexamenh;
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0.0153*X1 + 0.0090*X2 + 0.0051*X3 + 0.0028*X4 + 0.0015 *X5 + 0.0140*X6 + 0.0082*X7
+
0.0046*X8 + 0.0026*X9 + 0.0014*X10 + 0.0127*X11 + 0.0075*X12 + 0.0042*X13 +
0.0023*X14 + 0.0013*X15 + 0.0181*X18 + 0.0099*X19 + 0.0058*X20 + 0.0033*X21 +
0.0018*X22 + 0.0147*X25 + 0.0080*X26 + 0.0047*X27 + 0.0027*X28 + 0.001 5*X29 +
0.0128*X30 + 0.0070*X31 + 0.0041*X32 + 0.0023*X33 + 0.0178*X34 + 0.0104*X35 +
0.0057*X36 + 0.0034*X37 + 0.0019*X38 + 0.0175*X43 + 0.0096*X44 + 0.0057*X45 +
0.0031*X46 + 0.0018*X47 + 0.0417*X53 + 0.0149*X54 + 0.0078*X55 + 0.0044*X56 +
0.0185*X62 + 0.0067*X63 <= 265 -101.5 -5; 10 - 23;leswteriko;

0.0153*X1 + 0.0090*X2 + 0.0051*X3 + 0.0028*X4 + 0.0015*X5 + 0.0140*X6 + 0.0082*X7

=+

0.0046*X8 + 0.0026*X9 + 0.0014*X10 + 0.0127*X11 + 0.0075*X12 + 0.0042*X13 +

0.0023*X14 + 0.0013*X15 + 0.0181*X18 + 0.0099 *X19 + 0.0058*X20 + 0.0033*X21 +
0.0018*X22 + 0.0147*X25 + 0.0080*X26 + 0.0047*X27 + 0.0027*X28 + 0.0015*X29 +
0.0128*X30 + 0.0070*X31 + 0.0041*X32 + 0.0023*X33 + 0.0178*X34 + 0.0104*X35 +
0.0057*X36 + 0.0034*X37 + 0.0019*X38 + 0.0175*X43 + 0.0096*X44 + 0.0057*X45 +
0.0031*X46 + 0.0018*X47 + 0.0417*X53 + 0.0149*X54 + 0.0078*X55 + 0.0044*X56 +
0.0185*X62 + 0.0067*X63 + 5.212 <= 265 -136.22 -1; !0 - 24;!dexamenh;

0.0153*X1 + 0.0090*X2 + 0.0051 *X3 + 0.0028*X4 + 0.0015*X5 + 0.0140*X6 + 0.0082*X7
+

0.0046*X8 + 0.0026*X9 + 0.0014*X10 + 0.0127*X11 + 0.0075*X12 + 0.0042*X13 +
0.0023*X14 + 0.0013*X15 + 0.0181*X18 + 0.0099*X19 + 0.0058*X20 + 0.0033*X21 +
0.0018¢X22 + 0.0147*X25 + 0.0080*X26 + 0.0047* X27 +0.0027*X28 + 0.0015*X29 +
0.0128+X30 + 0.0070*X31 + 0.0041*X32 + 0.0023*X33 + 0.0178*X34 + 0.0104*X35 +
0.0057%X36 + 0.0034*X37 + 0.0019*X38 + 0.0175*X43 + 0.0096*X44 + 0.0057*X45 +

0.0031*X46 + 0.0018*X47 + 0.0417*X53 + 0.0149*X54 + 0.0078*X55 + 0.0044*X56 +
0.0185*X62 + 0.0067*X63 + 13.457 <= 265 -158.34 -1; 10 - 25;!dexamenh;
Report
Global optimal solution found.
Objective value: 3545639.
Infeasibilities: 0.000000
Total solver iterations: 49
Model Class: LP
Total variables: 63
Nonlinear variables: 0
Integer variables: 0
Total constraints: 104
Nonlinear constraints: 0
Total nonzeros: 924
Nonlinear nonzeros: 0
Variable Value Reduced Cost
X1 0.000000 159.9000
X2 0.000000 65.00000
X3 0.000000 25.00000
X4 0.000000 1.666667
X5 1446.000 0.000000
X6 0.000000 139.9000
X7 0.00000 0 53.33333
X8 0.000000 18.33333
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X9
X10
X11
X12
X13
X14
X15
X16
X17
X18
X19
X20
X21
X22
X23
X24
X25
X26
X27
X28
X29
X30
X31
X32
X33
X34
X35
X36
X37
X38
X39
X40
X41
X42
X43
X44
X45
X46
Xa7
X48
X49
X50
X51
X52
X53
X54
X55
X56
X57
X58
X59
X60
X61
X62
X63

3358.733
5086.967
0.000000
0.000000
0.000000
3677.300
0.000000
1089.600
0.000000
0.000000
0.000000
0.000000
0.000000
8666.400
17 0.1000
0.000000
0.000000
0.000000
0.000000
0.000000
3422.200
0.000000
0.000000
0.000000
2136.000
0.000000
0.000000
0.000000
0.000000
3841.400
1187.100
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
2929.600
1166.000
0.000000
0.000000
0.000000
0. 000000
0.000000
0.000000
0.000000
5158.700
561.3000
0.000000
0.000000
0.000000
0.000000
0.000000
717.3000

0.000000
0.000000
123.2333
46.66667
16.66667
0.000000
3.333333
0.000000
4.000000
211.5667
84.90000
26.66667
10.00000
0.000000
0.000000
4.000000
159.9000
58.2333
13.33333
5.000000
0.000000
129.9000
43.23333
5.000000
0.000000

212.0000
96.56667
28.23
0.000000
0.000000
0.000000
4.000000
7.000000
10.00000
226.6667
102.0000
44.90000
11.56667
0.000000
0.000000
3.000000
8.000000
15.00000

22.90000

611.6667
169.0000
53.6666

0.000000
0.000000
3.000000
6.000000
11.00000
18.00000

192.6667

0.000000

333
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Lingo 13.0 Solver Status [Lingel]

— Solver Status — " ariables
Model Class: LE T':'tat =
Monlinear: o
Stater Infeasible Integers: o
EEEEE 280222 — Constraints
Infeazibility: TOO. 441 Taotal: 104
Manlinear: a
[terations: &5
— Monzeros
— Extended Solver Status Total: ozd
M anlinear: o
Salver Tupe:
Best Obj: — Generator Memary Uged [K]——
bj Bound:
Steps: — Elapsed Runtime [hh:mn;ss)——
Active: 00:00:00
IJpdate Interval |2 Interrupt Solver Cloze

-
LIMNGO Error Message

S

— Ermar Code:

g1

—Error Test:

Explain | ok |

No feasible =solution Ffound.
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m,h>>tq| [’IJ’h>>hY

I SYNARTHSHSTOXOY

MIN =49.9* X1+60* X2+ 85* X3+ 100* X4+ 120* X5+ 49.9* X6+ 60* X7+
85* X8 + 100* X9 + 120* X10+49.9* X11+60* X12+85* X13+100* X14+

120* X15 + 10* X16 + 14* X17 +39.9* X18 +49.9* X19 +60* X20+85* X21 +
100* X22 + 10* X23 + 14* X24 +39.9* X25+49.9* X26 + 60* X27 +85* X28 +
100* X29 +39.9* X30+49.9* X31+60* X32+ 85* X33+ 32* X34+ 39.9* X35+
49.9* X36 + 60* X37 +85* X38 +10* X39 + 14* X40+17* X41+20* X42+

25* X43 + 32* X44 +39.9* X45+49.9* X46 + 60* X47 +17* X488 +20* X49 +
25* X50 + 32* X51 +39.9* X52 +10* X53 + 14* X54 +17* X55+20* X56 +

14* X57 + 17* X58 + 20* X59 + 25* X60 + 32* X61 + 10* X62 + 14* X63;

IPERIORISMOI MHKOUS;

X1+ X2 + X3 + X4 + X5 = 1446;

X6 + X7 + X8 + X9 + X10 = 8445.7;

X11 + X12 + X13 + X14 + X15 = 3677.3;
X16 + X17 =1089.6;

X18 + X19 + X20 + X21 + X22 = 8666.4;
X23 + X24 =170.1;

X25 + X26 + X27 + X28 + X29 = 3422.2;
X30 + X31 + X32 + X33 = 2136.0;

X34 + X35 + X36 + X37 + X38 = 3841.4;
X39 + X40 + X41 + X42 =1187.1;

X43 + X44 + X45 + X46 + X47 = 2929.6;
X48 + X49 + X50 + X51 + X52 = 1166.0;
X53 + X54 + X55 + X56 = 5158.7;
X57 + X58 + X59 + X60 + X61 = 561.3;
X62 + X63 =717.3;

X1>=0; X2>=0; X3>=0; X4>=0; X5>=0; X6>=0; X7>=0; X8>=0; X9>=0; X10>=0;

X11>=0; X12>=0; X13>=0; X14>=0; X15>=0; X16>=0; X17>=0; X18>=0; X19>=0;
X20>=0; X21>=0; X22>=0; X23>=0; X24>=0; X25>=0 ; X26>=0; X27>=0; X28>=0;
X29>=0; X30>=0; X31>=0; X32>=0; X33>=0; X34>=0; X35>=0; X36>=0; X37>=0;
X38>=0; X39>=0; X40>=0; X41>=0; X42>=0; X43>=0;X44>=0; X45>=0; X46>=0;
X47>=0; X48>=0; X49>=0; X50>=0; X51>=0; X52>=0;X53>=0; X54>=0; X55>=0;
X56>=0; X57>=0 ; X58>=0; X59>=0; X60>=0; X61>=0; X62>=0; X63>=0;

IPERIORISMOI PIEZOMETRIKOY FORTIOY;

0.0119*X1 + 0.0070*X2 + 0.0039*X3 + 0.0022*X4 + 0.0012*X5 <= 265 -151.45 -5; 10 -
1;'eswteriko;
0.0119*X1 + 0.0070*X2 + 0.0039*X3 + 0.0022*X4 + 0.0012*X5 + 10.481 < =265 -244.80 -

1; !0 - 2;!/dexamenh;

0.0119*X1 + 0.0070*X2 + 0.0039*X3 + 0.0022*X4 + 0.0012*X5 + 0.0108*X6 + 0.0064*X7
+

0.0036*X8 + 0.0020*X9 + 0.0011*X10 <= 265 -114.71 -5; 10 - 3;leswteriko;
0.0119*X1 + 0.0070*X2 + 0.0039*X3 + 0.0022*X4 + 0.0012*X5 + 0.0108 *X6 + 0.0064*X7
+
0.0036*X8 + 0.0020*X9 + 0.0011*X10 + 10.985 <= 265 -135.56 -1; !0 - 4;ldexamenh;
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0.0119*X1 + 0.0070*X2 + 0.0039 *X3 + 0.0022*X4 + 0.0012*X5 + 0.0108*X6 + 0.0064*X7
+

0.0036*X8 + 0.0020*X9 + 0.0011*X10 + 0.0099*X11 + 0.0058*X12 + 0.0033*X13 +

0.0018*X14 + 0.0010*X15 <= 265 -110.96 -5; !0 - 5;leswteriko;

0.0119*X1 + 0.0070*X2 + 0.0039*X3 + 0.0022*X4 + 0.0012*X5 + 0.0108*X6 + 0.0064*X7
=+

0.0036*X8 + 0.0020*X9 + 0.0011*X10 + 0.0099*X11 + 0.0058*X12 + 0.0033*X13 +
0.0018*X14 + 0.0010*X15 + 3.704 <= 265 -131.92 -1; !0 - 6;ldexamenh;

0.0119*X1 + 0.0070*X2 + 0.00 39*X3 + 0.0022*X4 + 0.0012*X5 + 0.0108*X6 + 0.0064*X7
+

0.0036*X8 + 0.0020*X9 + 0.0011*X10 + 0.0099*X11 + 0.0058*X12 + 0.0033*X13 +

0.0018*X14 + 0.0010*X15 + 0.0106*X16 + 0.0038*X17 <= 265 -134.41 -1; 0 -
7:ldexamenh;

0.0119*X1 + 0.0070*X2 + 0.0039*X3 + 0. 0022*X4 + 0.0012*X5 + 0.0108*X6 + 0.0064*X7
+

0.0036*X8 + 0.0020*X9 + 0.0011*X10 + 0.0099*X11 + 0.0058*X12 + 0.0033*X13 +

0.0018*X14 + 0.0010*X15 + 0.0141*X18 + 0.0077*X19 + 0.0045*X20 + 0.0025*X21 +

0.0014*X22 <=265 -104.6 -5; !0 - 8;leswteriko;

0.0119*X1  +0.0070*X2 + 0.0039%X3 + 0.0022*X4 + 0.0012*X5 + 0.0108*X6 + 0.0064*X7
+

0.0036*X8 + 0.0020*X9 + 0.0011*X10 + 0.0099*X11 + 0.0058*X12 + 0.0033*X13 +
0.0018*X14 + 0.0010*X15 + 0.0141*X18 + 0.0077*X19 + 0.0045*X20 + 0.0025*X21 +
0.0014*X22 + 0.0106*X23 + 0 .0038*X24 <= 265 - 119.16 -1; !0 - 9;!dexamenh;

0.0119*X1 + 0.0070*X2 + 0.0039*X3 + 0.0022*X4 + 0.0012*X5 + 0.0108*X6 + 0.0064*X7
+
0.0036*X8 + 0.0020*X9 + 0.0011*X10 + 0.0099*X11 + 0.0058*X12 + 0.0033*X13 +
0.0018*X14 + 0.0010*X15 + 0.0141*X18 + 0.0077*X19 + 0.0045*X20 + 0.0025*X21 +
0.0014*X22 +
0.0114*X25 + 0.0062*X26 + 0.0037*X27 + 0.0021*X28 + 0.0011*X29
<= 265 -104.55 -5; !0 - 10;leswteriko;

0.0119*X1 + 0.0070*X2 + 0.0039*X3 + 0.0022*X4 + 0.0012*X5 + 0.0108*X6 + 0.0064*X7
+
0.0036*X8 + 0.0020*X9 + 0.00 11*X10 + 0.0099*X11 + 0.0058*X12 + 0.0033*X13 +
0.0018*X14 + 0.0010*X15 + 0.0141*X18 + 0.0077*X19 + 0.0045*X20 + 0.0025*X21 +
0.0014*X22 +

0.0114*X25 + 0.0062*X26 + 0.0037*X27 + 0.0021*X28 + 0.0011*X29 + 8.931
<=265 -129.76 -1; !0 - 11;/dexamenh;

0.0119*X1 + 0.0070*X2 + 0.0039*X3 + 0.0022*X4 + 0.0012*X5 + 0.0108*X6 + 0.0064*X7

+

0.0036*X8 + 0.0020*X9 + 0.0011*X10 + 0.0099*X11 + 0.0058*X12 + 0.0033*X13 +
0.0018*X14 + 0.0010*X15 + 0.0141*X18 + 0.0077*X19 + 0.0045*X20 + 0.0025*X21 +
0.0014*X22 +

0.0114*X25 + 0.0062*X26 + 0.0037*X27 + 0.0021*X28 + 0.0011*X29 +

0.0100*X30 + 0.0054*X31 + 0.0032*X32 + 0.0018*X33 <= 265 -104.63 -5; 10 -
12;!eswteriko;

0.0119*X1 + 0.0070*X2 + 0.0039*X3 + 0.0022*X4 + 0.0012*X5 + 0.0108*X6 + 0.0064*X7
+
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0.0036*X8 + 0.0020 *X9 + 0.0011*X10 + 0.0099*X11 + 0.0058*X12 + 0.0033*X13 +

0.0018*X14 + 0.0010*X15 + 0.0141*X18 + 0.0077*X19 + 0.0045*X20 + 0.0025*X21 +

0.0014*X22 +

0.0114*X25 + 0.0062*X26 + 0.0037*X27 + 0.0021*X28 + 0.0011*X29 +

0.0100*X30 + 0.0054*X31 + 0.0032*X32 + 0.0018*X33 + 4.703 <= 265 -121.19 -1; 0 -
13;!/dexamenh;

0.0119*X1 + 0.0070*X2 + 0.0039%X3 + 0.0022*X4 + 0.0012*X5 + 0.0108*X6 + 0.0064*X7
+

0.0036%X8 + 0.0020*X9 + 0.0011*X10 + 0.0099*X11 + 0.0058*X12 + 0.0033*X13 +

0. 0018*X14 + 0.0010*X15 + 0.0141*X18 + 0.0077*X19 + 0.0045*X20 + 0.0025*X21 +
0.00144X22 +

0.0114#X25 + 0.0062*X26 + 0.0037*X27 + 0.0021*X28 + 0.0011*X29 +

0.0100%X30 + 0.0054*X31 + 0.0032*X32 + 0.0018*X33 + 0.0138*X34 + 0.0081*X35 +
0.0044*X36 +

0.0026*X 37 +0.0015*X38 <= 265  -99.25 -5; 10 - 14;leswteriko;

0.0119*X1 + 0.0070*X2 + 0.0039*X3 + 0.0022*X4 + 0.0012*X5 + 0.0108*X6 + 0.0064*X7

+

0.0036*X8 + 0.0020*X9 + 0.0011*X10 + 0.0099*X11 + 0.0058*X12 + 0.0033*X13 +

0.0018*X14 + 0.0010*X15 + 0.0141*X18 + 0.007 7*X19 + 0.0045*X20 + 0.0025*X21 +
0.0014*X22 +

0.0114*X25 + 0.0062*X26 + 0.0037*X27 + 0.0021*X28 + 0.0011*X29 +

0.0100*X30 + 0.0054*X31 + 0.0032*X32 + 0.0018*X33 + 0.0138*X34 + 0.0081*X35 +
0.0044*X36 +

0.0026*X37 + 0.0015*X38 + 0.0394*X39 + 0.0141*X40 + 0.0074*X41 +

0.0042*X42 <=265 -111.83 -1; !0 - 15;!/dexamenh;

0.0119*X1 + 0.0070*X2 + 0.0039*X3 + 0.0022*X4 + 0.0012*X5 + 0.0108*X6 + 0.0064*X7
+
0.0036*X8 + 0.0020*X9 + 0.0011*X10 + 0.0099*X11 + 0.0058*X12 + 0.0033*X13 +
0.0018*X14 + 0.0010*X15 + 0.0141*X18 + 0.0077*X19 + 0.0045*X20 + 0.0025*X21 +
0.0014*X22 + 0.0114*X25 + 0.0062*X26 + 0.0037*X27 + 0.0021*X28 + 0.0011*X29 +
0.0100*X30 + 0.0054*X31 + 0.0032*X32 + 0.0018*X33 + 0.0138*X34 + 0.0081*X35 +
0.0044*X36 + 0.0026*X37 + 0.0015*X38 + 0.0136 *X43 + 0.0074*X44 + 0.0044*X45 +
0.0024*X46 + 0.0014*X47 <= 265 -91.53 -5; 10 - 16;!eswteriko;

0.0119*X1 + 0.0070*X2 + 0.0039*X3 + 0.0022*X4 + 0.0012*X5 + 0.0108*X6 + 0.0064*X7
+
0.0036*X8 + 0.0020*X9 + 0.0011*X10 + 0.0099*X11 + 0.0058*X12 + 0.0033*X13 +
0.0018*X14 + 0.0010*X15 + 0.0141*X18 + 0.0077*X19 + 0.0045*X20 + 0.0025*X21 +
0.0014*X22 + 0.0114*X25 + 0.0062*X26 + 0.0037*X27 + 0.0021*X28 + 0.0011*X29 +
0.0100*X30 + 0.0054*X31 + 0.0032*X32 + 0.0018*X33 + 0.0138*X34 + 0.0081*X35 +
0.0044*X36 + 0.0026*  X37 + 0.0015*X38 + 0.0136*X43 + 0.0074*X44 + 0.0044*X45 +
0.0024*X46 + 0.0014*X47 + 1.298 <= 265 -108.80 - 1; !0 - 17;!dexamenh;

0.0119*X1 + 0.0070*X2 + 0.0039*X3 + 0.0022*X4 + 0.0012*X5 + 0.0108*X6 + 0.0064*X7

+

0.0036*X8 + 0.0020*X9 + 0.0011*X10 + 0.0099* X11 + 0.0058*X12 + 0.0033*X13 +
0.0018*X14 + 0.0010*X15 + 0.0141*X18 + 0.0077*X19 + 0.0045*X20 + 0.0025*X21 +

0.0014*X22 + 0.0114*X25 + 0.0062*X26 + 0.0037*X27 + 0.0021*X28 + 0.0011*X29 +

0.0100*X30 + 0.0054*X31 + 0.0032*X32 + 0.0018*X33 + 0.0138*X34 + 0 .0081*X35 +
0.0044*X36 + 0.0026*X37 + 0.0015*X38 + 0.0136*X43 + 0.0074*X44 + 0.0044*X45 +

0.0024*X46 + 0.0014*X47 + 0.0196*X48 + 0.0110*X49 + 0.0056*X50 + 0.0031*X51 +

0.0018*X52 <=265 -106.61 -5; !0 - 18;leswteriko;

0.0119*X1 + 0.0070*X2 + 0.0039*X3 + 0.0022*X4 + 0.0012*X5 + 0.0108*X6 + 0.0064*X7
+
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0.0036*X8 + 0.0020*X9 + 0.0011*X10 + 0.0099*X11 + 0.0058*X12 + 0.0033*X13 +
0.0018*X14 + 0.0010*X15 + 0.0141*X18 + 0.0077*X19 + 0.0045*X20 + 0.0025*X21 +
0.0014*X22 + 0.0 114*X25 + 0.0062*X26 + 0.0037*X27 + 0.0021*X28 + 0.0011*X29 +
0.0100*X30 + 0.0054*X31 + 0.0032*X32 + 0.0018*X33 + 0.0138*X34 + 0.0081*X35 +
0.0044*X36 + 0.0026*X37 + 0.0015*X38 + 0.0136*X43 + 0.0074*X44 + 0.0044*X45 +
0.0024*X46 + 0.0014*X47 + 0.0196*X4 8 + 0.0110*X49 + 0.0056*X50 + 0.0031*X51 +
0.0018*X52 + 0.0297*X57 + 0.0155*X58 + 0.0088*X59 + 0.0044*X60 + 0.0025*X61

<=265 -117.13 -1; !0 - 19;!/dexamenh;

0.0119*X1 + 0.0070*X2 + 0.0039*X3 + 0.0022*X4 + 0.0012*X5 + 0.0108*X6 + 0.0064*X7

+

0.0036*X8 + 0. 0020*X9 + 0.0011*X10 + 0.0099*X11 + 0.0058*X12 + 0.0033*X13 +

0.0018*X14 + 0.0010*X15 + 0.0141*X18 + 0.0077*X19 + 0.0045*X20 + 0.0025*X21 +

0.0014*X22 + 0.0114*X25 + 0.0062*X26 + 0.0037*X27 + 0.0021*X28 + 0.0011*X29 +

0.0100*X30 + 0.0054*X31 + 0.0032*X32 + 0.0018*X33 + 0.0138*X34 + 0.0081*X35 +
0.0044*X36 + 0.0026*X37 + 0.0015*X38 + 0.0136*X43 + 0.0074*X44 + 0.0044*X45 +

0.0024*X46 + 0.0014*X47 + 0.0196*X48 + 0.0110*X49 + 0.0056*X50 + 0.0031*X51 +

0.0018*X52 + 4.108 <= 265 -106.61 -1; !0 -20;!dexamenh;

0.0119*X1 + 0.0070*X2 + 0.0039*X3 + 0.0022*X4 + 0.0012*X5 + 0.0108*X6 + 0.0064*X7

+

0.0036*X8 + 0.0020*X9 + 0.0011*X10 + 0.0099*X11 + 0.0058*X12 + 0.0033*X13 +
0.0018*X14 + 0.0010*X15 + 0.0141*X18 + 0.0077*X19 + 0.0045*X20 + 0.0025*X21 +
0.0014*X22 + 0.0 114*X25 + 0.0062*X26 + 0.0037*X27 + 0.0021*X28 + 0.0011*X29 +
0.0100*X30 + 0.0054*X31 + 0.0032*X32 + 0.0018*X33 + 0.0138*X34 + 0.0081*X35 +
0.0044*X36 + 0.0026*X37 + 0.0015*X38 + 0.0136*X43 + 0.0074*X44 + 0.0044*X45 +
0.0024*X46 + 0.0014*X47 + 0.0324*X5 3 +0.0116*X54 + 0.0061*X55 + 0.0035*X56
<=265 -91.53 -5; !0 -21;leswteriko;

0.0119*X1 + 0.0070*X2 + 0.0039*X3 + 0.0022*X4 + 0.0012*X5 + 0.0108*X6 + 0.0064*X7
+

0.0036*X8 + 0.0020*X9 + 0.0011*X10 + 0.0099*X11 + 0.0058*X12 + 0.0033*X13 +
0.0018%X14 + 0.0010*X15 + 0.0141*X18 + 0.0077*X19 + 0.0045*X20 + 0.0025*X21 +
0.0014%X22 + 0.0114*X25 + 0.0062*X26 + 0.0037*X27 + 0.0021*X28 + 0.0011*X29 +
0.0100%X30 + 0.0054*X31 + 0.0032*X32 + 0.0018*X33 + 0.0138*X34 + 0.0081*X35 +
0.0044%X36 + 0.0026*X37 + 0.0015*X38 + 0.0136*X43 + 0.0074*X44 + 0.0044*X45 +
0.0024*X46 + 0.0014*X47 + 0.0324*X53 + 0.0116*X54 + 0.0061*X55 + 0.0035*X56 +
23.146 <= 265 -125.33 -1; !0 - 22;!dexamenh;

0.0119*X1 + 0.0070*X2 + 0.0039*X3 + 0.0022*X4 + 0.0012* X5 + 0.0108*X6 + 0.0064*X7
+
0.0036*X8 + 0.0020*X9 + 0.0011*X10 + 0.0099*X11 + 0.0058*X12 + 0.0033*X13 +
0.0018*X14 + 0.0010*X15 + 0.0141*X18 + 0.0077*X19 + 0.0045*X20 + 0.0025*X21 +
0.0014*X22 + 0.0114*X25 + 0.0062*X26 + 0.0037*X27 + 0.0021*X28 + 0.0011 *X29 +
0.0100*X30 + 0.0054*X31 + 0.0032*X32 + 0.0018*X33 + 0.0138*X34 + 0.0081*X35 +
0.0044*X36 + 0.0026*X37 + 0.0015*X38 + 0.0136*X43 + 0.0074*X44 + 0.0044*X45 +
0.0024*X46 + 0.0014*X47 + 0.0324*X53 + 0.0116*X54 + 0.0061*X55 + 0.0035*X56 +
0.0143*X62 + 0.0052*X63 <= 265 -101.5 -5; 0 - 23;leswteriko;

0.0119*X1 + 0.0070*X2 + 0.0039*X3 + 0.0022*X4 + 0.0012*X5 + 0.0108*X6 + 0.0064*X7
+

0.0036*X8 + 0.0020*X9 + 0.0011*X10 + 0.0099*X11 + 0.0058*X12 + 0.0033*X13 +
0.0018*X14 + 0.0010*X15 + 0.0141*X18 + 0.0077* X19 + 0.0045*X20 + 0.0025*X21 +
0.0014*X22 + 0.0114*X25 + 0.0062*X26 + 0.0037*X27 + 0.0021*X28 + 0.0011*X29 +
0.0100*X30 + 0.0054*X31 + 0.0032*X32 + 0.0018*X33 + 0.0138*X34 + 0.0081*X35 +
0.0044*X36 + 0.0026*X37 + 0.0015*X38 + 0.0136*X43 + 0.0074*X44 + 0.0044*X45 +
0.0024*X46 + 0.0014*X47 + 0.0324*X53 + 0.0116*X54 + 0.0061*X55 + 0.0035*X56 +
0.0143*X62 + 0.0052*X63 + 4.053 <= 265 -136.22 -1; !0 - 24;!dexamenh;
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0.0119*X1 + 0.0070*X2 + 0.0039 *X3 + 0.0022*X4 + 0.0012*X5 + 0.0108*X6 + 0.0064*X7
+

0.0036*X8 + 0.0020*X9 + 0.0011*X10 + 0.0099*X11 + 0.0058*X12 + 0.0033*X13 +

0.0018*X14 + 0.0010*X15 + 0.0141*X18 + 0.0077*X19 + 0.0045*X20 + 0.0025*X21 +
0.0014*X22 + 0.0114*X25 + 0.0062*X26 + 0.0037* X27 + 0.0021*X28 + 0.0011*X29 +
0.0100*X30 + 0.0054*X31 + 0.0032*X32 + 0.0018*X33 + 0.0138*X34 + 0.0081*X35 +
0.0044*X36 + 0.0026*X37 + 0.0015*X38 + 0.0136*X43 + 0.0074*X44 + 0.0044*X45 +
0.0024*X46 + 0.0014*X47 + 0.0324*X53 + 0.0116*X54 + 0.0061*X55 + 0.0035*X56 +

0.0143*X62 + 0.0052*X63 + 10.529 <= 265 -158.34 -1; !0 - 25;!dexamenh;
Report
Global optimal solution found.
Objective value: 3115914.
Infeasibili ties: 0.000000
Total solver iterations: 44
Model Class: LP
Total variables: 63
Nonlinear variables: 0
Integer va  riables: 0
Total constraints: 104
Nonlinear constraints: 0
Total nonzeros: 924
Nonlinear nonzeros: 0
Variable Value Reduced Cost
X1 0.000000 82.17273
X2 0.000000 25.45455
X3 0.000000 8.181818
X4 1446.000 0.000000
X5 0.000000 6.363636
X6 0.000000 69.90000
X7 0.000000 20.00000
X8 0.000000 6.818182
X9 8445.700 0.00 0000
X10 0.000000 7.727273
X11 0.000000 60.35455
X12 0.000000 14.54545
X13 0.000000 5.454545
X14 3677.300 0.000000
X15 0.000000 9.090909
X16 1089.600 0.000000
X17 0.000000 4.000000
X18 0.000000 113.0818
X19 0.000000 35.80909
X20 0.000000 2.272727
X21 849.5182 0.000000
X22 7816.882 0.000000
X23 170.1000 0.000000
X24 0.000000 4.000000
X25 0.000000 84.90000
X26 0.000000 23.99091
X27 3422.200 0.000000
X28 0. 000000 3.181818
X29 0.000000 4.545455
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X30 0.000000 72.62727

X31 0.000000 19.9000
X32 2136.000 0.000000
X33 0.000000 5.909091
X34 0.000000 124.7273
X35 0.000000 54.90000
X36 0.000000 14.44545
X37 3841.400 0.000000
X38 0.000000 10.00000
X39 1187.100 0.000000
X40 0.000000 4.000000
X41 0.000000 7.000
X42 0.000000 10.00000
X43 0.000000 131.3636
X44 0.000000 53.81818
X45 0.000000 20.80909
X46 0.000000 3.536364
Xa7 2929.600 0.000000
X48 1166.000 0.000000
X49 0.000000 3.000000
X50 0.000000 8.000000
X51 0.000000 15.00000
X52 0.000000 22.90000
X53 0.000000 384.0909
X54 0. 000000 104.4545
X55 0.000000 32.45455
X56 5158.700 0.000000
X57 561.3000 0.00000
X58 0.000000 3.000000
X59 0.000000 6.000000
X60 0.000000 11.00000
X61 0.000000 18.00000
X62 0.000000 120.0909
X63 717.3000 0.000000
¥ TEY B, V'K 5% M
m’h>>'¢' ["J’h>>hY

I SYNARTHSHSTOXOY

MIN =49.9* X1+ 60* X2+ 85* X3+ 100* X4+ 120* X5+ 49.9* X6+ 60* X7+
85* X8 + 100* X9 +120* X10+49.9* X11+60* X12+85* X13+ 100* X14 +

120* X15 + 10* X16 + 14* X17 +39.9* X18 +49.9* X19+60* X20+85* X21 +
100* X22 + 10* X23 + 14* X24 +39.9* X25+49.9* X26 + 60* X27 +85* X28 +
100* X29 + 39.9* X30 +49.9* X31+60* X32+85* X33+ 32* X34+39.9* X35+
49.9* X36 + 60* X37 +85* X38+ 10* X39+ 14* X40+17* X41+20* X42 +

25* X43 + 32* X44 +39.9* X45+49.9* X46 +60* X47+ 17* X48 +20* X49 +
25* X50 + 32* X51 +39.9* X52 +10* X53 + 14* X54 +17* X55+20* X56 +

14* X57 + 17* X58 + 20* X59 + 25* X60 + 32* X61 + 10* X62 + 14* X63;

IPERIORISMOI MHKOUS,;

X1+ X2 + X3 + X4 + X5 = 1446;

X6 + X7 + X8 + X9 + X10 = 8445.7;

X11 + X12 + X13 + X14 + X15 = 3677.3;
X16 + X17 =1089.6;

000
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X18 + X19 + X20 + X21 + X22 = 8666.4;
X23 + X24 =170.1;

X25 + X26 + X27 + X28 + X29 = 3422.2;
X30 + X31 + X32 + X33 = 2136.0;

X34 + X35 + X36 + X37 + X38 = 3841.4;
X39 + X40 + X41 + X42 = 1187.1;

X43 + X44 + X45 + X4 6 + X47 = 2929.6;
X48 + X49 + X50 + X51 + X52 = 1166.0;
X53 + X54 + X55 + X56 = 5158.7;

X57 + X658 + X59 + X60 + X61 = 561.3;
X62 + X63 =717.3;

X1>=0; X2>=0; X3>=0; X4>=0; X5>=0; X6>=0; X7>=0; X8>=0; X9>=0; X10>=0;
X11>=0; X12>=0; X13>=0; X14>=0; X15> =0; X16>=0; X17>=0; X18>=0; X19>=0;
X20>=0; X21>=0; X22>=0; X23>=0; X24>=0; X25>=0; X26>=0; X27>=0; X28>=0;
X29>=0; X30>=0; X31>=0; X32>=0; X33>=0; X34>=0; X35>=0; X36>=0; X37>=0;
X38>=0; X39>=0; X40>=0; X41>=0; X42>=0; X43>=0;X44>=0; X45>=0; X46>=0;
X47>=0; X48>=0; X49>=0; X50>=0; X51>=0; X52>=0;X53>=0; X54>=0; X55>=0;
X56>=0; X57>=0; X58>=0; X59>=0; X60>=0; X61>=0; X62>=0; X63>=0;

IPERIORISMOI PIEZOMETRIKOY FORTIOY;
0.0120 *X1 + 0.0070*X2 + 0.0039*X3 + 0.0022*X4 + 0.0012*X5 <= 265 -151.45 -5; 10 -

1;'esw teriko;

0.0120 *X1 + 0.0070*X2 + 0.0039*X3 + 0.0022*X4 + 0.0012*X5 + 10.541 <= 265 -244.80 -
1; !0 - 2;!/dexamenh;

0.0120 *X1 + 0.0070*X2 + 0.0039*X3 + 0.0022*X4 + 0.0012*X5 + 0.0109 *X6 + 0.0064*X7
+

0.0036*X8 + 0.0020*X9 + 0.0011*X10 <= 265 -114.71 -5; 0 - 3;leswteriko;
0.0120 *X1 + 0.0070*X2 + 0.0039*X3 + 0.0022*X4 + 0.0012*X5 + 0.0109 *X6 +
0.0064*X7 +
0.0036*X8 + 0.0020*X9 + 0.0011*X10 + 11.047 <=265 -135.56 -1; !0 -4;/dexamenh;
0.0120 *X1 + 0.0070*X2 + 0.0039*X3 + 0.0022*X4 + 0 .0012*X5 + 0.0109 *X6 + 0.0064*X7
+
0.0036*X8 + 0.0020*X9 + 0.0011*X10 + 0.0099*X11 + 0.0058*X12 + 0.0033*X13 +
0.0018*X14 + 0.0010*X15 <= 265 -110.96 -5; 0 - 5;leswteriko;
0.0120 *X1 + 0.0070*X2 + 0.0039*X3 + 0.0022*X4 + 0.0012*X5 + 0.0109 *X6 + 0.0064*X7

+
0.0036*X8 + 0.0020*X9 + 0.0011*X10 + 0.0099*X11 + 0.0058*X12 + 0.0033*X13 +
0.0018*X14 + 0.0010*X15 + 3.721 <=265 -131.92 -1; !0 -6;!dexamenh;

0.0120*X1 + 0.0070*X2 + 0.0039*X3 + 0.0022*X4 + 0.0012*X5 + 0.0109*X6 + 0.0064*X7

+

0.0036*X8 + 0.0020*X9 + 0.0011*X10 + 0.0099*X11 + 0.0058*X12 + 0.0033*X13 +
0.0018*X14 + 0.0010*X15 + 0.0106*X16 + 0.0038*X17 <= 265 -134.41 -1; 0 -
7:ldexamenh;

0.0120*X1 + 0.0070*X2 + 0.0039*X3 + 0.0022*X4 + 0.0012*X5 + 0.0109*X6 + 0.0064*X7
+
0.0036*X8 + 0.0020*X9 + 0.0011*X10 + 0.0099*X11 + 0.0058*X12 + 0.0033*X13 +
0.0018*X14 + 0.0010*X15 + 0.0142*X18 + 0.0077*X19 + 0.0045*X20 + 0.002 6*X21 +
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0.0014*X22 <=265 -104.6 -5; !0 - 8;leswteriko;

0.0120%X1 + 0.0070*X2 + 0.0039*X3 + 0.0022*X4 + 0.0012*X5 + 0.0109*X6 + 0.0064*X7
+

0.0036*X8 + 0.0020%X9 + 0.0011*X10 + 0.0099*X11 + 0.0058*X12 + 0.0033+X13 +
0.0018*X14 + 0.0010X15 + 0.0142*X18 + 0.0077*X19 + 0.0045*X20 + 0. 0026*X21 +
0.0014#X22 + 0.0106*X23 + 0.0038*X24 <= 265 -119.16 - 1; !0 - 9;/dexamenh;

0.0120*X1 + 0.0070*X2 + 0.0039*X3 + 0.0022*X4 + 0.0012*X5 + 0.0109*X6 + 0.0064*X7
=+

0.0036*X8 + 0.0020*X9 + 0.0011*X10 + 0.0099*X11 + 0.0058*X12 + 0.0033*X13 +
0.0018*X14 +  0.0010*X15 + 0.0142*X18 + 0.0077*X19 + 0.0045*X20 + 0.002 6*X21 +
0.0014*X22 +  0.0114*X25 + 0.0063*X26 + 0.0037*X27 + 0.0021#X28 + 0.0011*X29
<= 265 -104.55 -5; 0 - 10;leswteriko;

0.0120*X1 + 0.0070*X2 + 0.0039*X3 + 0.0022*X4 + 0.0012*X5 + 0.0109*X6 + 0.0064*X7
+

0.0036*X8 + 0.0020*X9 + 0.0011*X10 + 0.0099*X11 + 0.0058*X12 + 0.0033*X13 +

0.0018*X14 + 0.0010*X15 + 0.0142*X18 + 0.0077*X19 + 0.0045*X20 + 0.002 6*X21 +
0.0014*X22 +  0.01 14*X25 + 0.0063*X26 + 0.0037*X27 + 0.0021*X28 + 0.0011*X29 +
8.982

<=265 -129.76 -1; !0 -11;/dexamenh:;

0.0120*X1 + 0.0070*X2 + 0.0039*X3 + 0.0022*X4 + 0.0012*X5 + 0.0109*X6 +

0.0064*X7 +
0.0036*X8 + 0.0020*X9 + 0.0011*X10 + 0.0099*X11 + 0.0058*X12 + 0.0033*X13 +
0.0018*X14 + 0.0010*X15 + 0.0142*X18 + 0.0077*X19 + 0.0045*X20 + 0.002 6*X21 +

0.0014*X22 +

0.0114*X25 + 0.0063*X26 + 0.0037*X27 + 0.0021*X28 + 0.0011*X29 +

0.0100*X30 + 0.0055*X31 + 0.0032*X32 + 0.0018*X33 <= 265 -104.63 -5; 10 -
12;leswteriko;

0.0120*X1 + 0.0070*X2 + 0.0039*X3 + 0.0022*X4 + 0.0012*X5 + 0.0109*X6 + 0.0064*X7

+

0.0036*X8 + 0.0020*X9 + 0.0011*X10 + 0.0099*X11 + 0.0058*X12 + 0.0033*X13 +

0.0018*X14 + 0.0010*X15 + 0.0142*X18 + 0.0077*X19 + 0.0045*X20 + 0.002 6*X21 +
0.0014*X22 +

0.0114*X25 + 0.0063*X26 + 0.0037*X27 + 0.0021*X28 + 0.0011*X29 +

0.0100*X30 + 0.0055*X31 + 0.0032*X32 + 0.0018*X33 + 4.7 3<=265 -121.19 -1; 10 -
13;!/dexamenh;

0.0120*X1 + 0.0070*X2 + 0.0039%X3 + 0.0022*X4 + 0.0012*X5 + 0.0109*X6 + 0.0064*X7
+

0.0036*X8 + 0.  0020*X9 + 0.0011*X10 + 0.0099*X11 + 0.0058*X12 + 0.0033*X13 +

0.0018*X14 + 0.0010X15 + 0.0142*X18 + 0.0077*X19 + 0.0045*X20 + 0.002 6+X21 +
0.0014*X22 +

0.0114*X25 + 0.0063*X26 + 0.0037*X27 + 0.0021*X28 + 0.0011*X29 +

0.0100*X30 + 0.0055*X31 + 0.0032*X32 + 0.0018*X33 + 0.0139*X34 + 0.0082*X35 +
0.0045 *X36 +
0.0026*X37 + 0.0015*X38 <= 265 -99.25 -5; 10 - 14;leswteriko;

0.0120*X1 + 0.0070%X2 + 0.0039*X3 + 0.0022*X4 + 0.0012*X5 + 0.0109%X6 + 0.0064*X7
+

0.0036*X8 + 0.0020*X9 + 0.0011*X10 + 0.0099*X11 + 0.0058+X12 + 0.0033*X13 +
0.0018*X14 + 0.0010*X15 + 0.0142*X18 + 0.0077*X19 + 0.0045*X20 + 0.002 6+X21 +
0.0014*X22 +  0.0114*X25 + 0.0063*X26 + 0.0037*X27 + 0.0021*X28 + 0.0011*X29 +
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0.0100*X30 + 0.0054*X31 + 0.0032*X32 + 0.0018*X33 + 0.0139*X34 + 0.0082*X 35+
0.0045*X36 + 0.0026*X37 + 0.0015*X38 + 0.0394*X39 + 0.0141*X40 + 0.0074*X41 +
0.0042*X42 <=265 -111.83 -1; !0 - 15;!/dexamenh;

0.0120*X1 + 0.0070*X2 + 0.0039*X3 + 0.0022*X4 + 0.0012*X5 + 0.0109*X6 + 0.0064*X7
=+

0.0036*X8 + 0.0020*X9 + 0.0011*X10 + 0.0099*X11 + 0.0058*X12 + 0.0033*X13 +
0.0018*X14 + 0.0010*X15 + 0.0142*X18 + 0.0077*X19 + 0.0045*X20 + 0.002 6*X21 +
0.0014*X22 + 0.0114*X25 + 0.0063*X26 + 0.0037*X27 + 0.0021*X28 + 0.0012*X29 +

0.0100*X30 + 0.0055*X31 + 0.0032*X32 + 0.0018*X33 + 0.0139*X 34 +0.0082 *X35 +
0.0045 *X36 + 0.0026*X37 + 0.0015*X38 + 0.0137*X43 + 0.0075 *X44 + 0.0044*X45 +
0.0024*X46 + 0.0014*X47 <= 265 -91.53 -5; 10 - 16;leswteriko;

0.0120*X1 + 0.0070*X2 + 0.0039*X3 + 0.0022*X4 + 0.0012*X5 + 0.0109*X6 + 0.0064*X7
=+

0.0036*X8 + 0 .0020*X9 + 0.0011*X10 + 0.0099*X11 + 0.0058*X12 + 0.0033*X13 +

0.0018*X14 + 0.0010*X15 + 0.0142*X18 + 0.0077*X19 + 0.0045*X20 + 0.002 6*X21 +
0.0014*X22 + 0.0114*X25 + 0.0063*X26 + 0.0037*X27 + 0.0021*X28 + 0.0012*X29 +

0.0100*X30 + 0.0055*X31 + 0.0032*X3 2 + 0.0018*X33 + 0.0139*X34 + 0.0082 *X35 +
0.0045 *X36 + 0.0026*X37 + 0.0015*X38 + 0.0137*X43 + 0.0075 *X44 + 0.0044*X45 +

0.0024*X46 + 0.0014*X47 + 1.302 <= 265 -108.80 -1; !0 -17;!dexamenh;

0.0120*X1 + 0.0070*X2 + 0.0039*X3 + 0.0022*X4 + 0.0012*X5 + 0.010 9*X6 + 0.0064*X7

+

0.0036*X8 + 0.0020*X9 + 0.0011*X10 + 0.0099*X11 + 0.0058*X12 + 0.0033*X13 +

0.0018*X14 + 0.0010*X15 + 0.0142*X18 + 0.0077*X19 + 0.0045*X20 + 0.002 6*X21 +

0.0014*X22 + 0.0114*X25 + 0.0063*X26 + 0.0037*X27 + 0.0021*X28 + 0.0012*X29 +

0.0100*X30 + 0.0055*X31 + 0.0032*X32 + 0.0018*X33 + 0.0139*X34 + 0.0082 *X35 +

0.0045 *X36 + 0.0026*X37 + 0.0015*X38 + 0.0137*X43 + 0.0075 *X44 + 0.0044*X45 +

0. 0024*X46 + 0.0014*X47 + 0.0197*X48 + 0.0111 *X49 + 0.0056*X50 + 0.0031*X51 +

0.0018*X52 <=265 -106.61 -5; !0 - 18;leswteriko;

0.0120*X1 + 0.0070*X2 + 0.0039*X3 + 0.0022*X4 + 0.0012*X5 + 0.0109*X6 + 0.0064*X7
+

0.0036*X8 + 0.0020*X9 + 0.0011*X10 + 0.0099*X11 + 0.0058*X12 + 0.0033*X13 +

0.0018*X14 + 0.0010*X15 + 0.0142*X18 + 0.0077*X19 + 0.0045*X20 + O .002 6*X21 +
0.0014*X22 + 0.0114*X25 + 0.0063*X26 + 0.0037*X27 + 0.0021*X28 + 0.0012*X29 +

0.0100*X30 + 0.0055*X31 + 0.0032*X32 + 0.0018*X33 + 0.0139 *X34 +0.0 082*X35 +
0.0045 *X36 + 0.0026*X37 + 0.0015*X38 + 0 .0137*X43 + 0.0075 *X44 + 0.0044*X45 +
0.0024 *X46 + 0.0014*X47 + 0.0197*X48 + 0.0111 *X49 + 0.0056*X50 + 0.0031*X51 +
0.0018*X52 + 0.0300*X57 + 0.0156*X58 + 0.0088*X59 + 0.0045 *X60 + 0.0025*X61

<=265 -117.13 -1; !0 -19;!dexamenh;

0.0120*X1 + 0.0070*X2 + 0.0039*X3 + 0.0022*X4 + 0.0012*X5 + 0.0109*X6 + 0.0064*X7
+

0.0036*X8 + 0.0020*X9 + 0.0011*X10 + 0.0099*X11 + 0.0058*X12 + 0.0033*X13 +

0.0018*X14 + 0.0010*X15 + 0.0142*X18 + 0.0077*X19 + 0.0045*X20 + 0.002 6*X21 +
0.0014*X22 + 0.0114*X25 + 0.0063*X26 + 0.0037*X27 + 0.0021*X28 + 0.0012*X29 +

0.0100*X30 + 0.0055*X31 + 0.0032*X32 + 0.0018*X33 + 0.0139*X34 + 0.0082 *X35 +
0.0045 *X36 + 0.0026*X37 + 0.0015*X38 + 0.0137*X43 + 0.0075 *X44 + 0.0044*X45 +
0.0024*X46 + 0.0014*X47 + 0.0197*X48 + 0.0111 *X49 + 0.0056*X50 + 0.0031*X51 +

0.0018*X52 + 4.127 <=265 -106.61 -1; !0 -20;!/dexamenh;

0.0120*X1 + 0.0070*X2 + 0.0039*X3 + 0.0022*X4 + 0.0012*X5 + 0.0109*X6 + 0.0064*X7
+

0.0036*X8 + 0.0020*X9 + 0.0011*X10 + 0.0099*X11 + 0.0058*X12 + 0.0033*X13 +
0.0018*X14 + 0.0010*X15 + 0.0142*X18 + 0.0077*X19 + 0.0045*X20 + 0.002 6*X21 +
0.0014*X22 + 0.0114*X25 + 0.0063*X26 + 0.0037*X27 + 0.0021*X28 + 0.0012*X29 +
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0.0100*X30 + 0.0055*X31 + 0.0032*X32 + 0.0018*X33 + 0.0139*X34 + 0.0082 *X35 +
0.0045 *X36 + 0.0026*X37 + 0.0015*X38 + 0.0137*X43 + 0.0075 *X44 + 0.0044 *X45 +
0.0024*X46 + 0.0014*X47 + 0.0326*X53 + 0.0117 *X54 + 0.0061*X55 + 0.0035*X56

<=265 -91.53 -5; !0 -21;leswteriko;

0.0120*X1 + 0.0070*X2 + 0.0039*X3 + 0.0022*X4 + 0.0012*X5 + 0.0109*X6 + 0.0064*X7
=+

0.0036*X8 + 0.0020*X9 + 0.0011*X10 + 0.0099*X11 + 0 .0058*X12 + 0.0033*X13 +
0.0018*X14 + 0.0010*X15 + 0.0142*X18 + 0.0077*X19 + 0.0045*X20 + 0.002 6+X21 +
0.0014*X22 + 0.0114*X25 + 0.0062*X26 + 0.0037*X27 + 0.0021*X28 + 0.0012*X29 +

0.0100%X30 + 0.0055%X31 + 0.0032*X32 + 0.0018*X33 + 0.0139*X34 + 0.0082 *X 35 +
0.0045 *X36 + 0.0026*X37 + 0.0015*X38 + 0.0137*X43 + 0.0075  *X44 + 0.0044*X45 +
0.0024*X46 + 0.0014*X47 + 0.0326*X53 + 0.0117 *X54 + 0.0061*X55 + 0.0035*X56 +
23.284 <=265 -125.33 -1; 0 - 22;!dexamenh;

0.0120*X1 + 0.0070%X2 + 0.0039*X3 + 0.0022*X4 + 0.0012*X5 + 0.0109%X6 + 0.0064*X7
=+

0.0036*X8 + 0.0020*X9 + 0.0011#X10 + 0.0099*X11 + 0.0058*X12 + 0.0033*X13 +

0.0018*X14 + 0.0010*X15 + 0.0142*X18 + 0.0077*X19 + 0.0045*X20 + 0.002 6*X21 +
0.0014*X22 + 0.0114*X25 + 0.0063*X26 + 0.0037*X27 + 0.0021*X28 + 0.0012*X29 +
0.0100%X30 + 0.0055*X31 + 0.0032*X32 + 0.0018*X33 + 0.0139*X34 + 0.0082 *X35 +
0.0045 *X36 + 0,0026*X37 + 0.0015*X38 + 0.0137*X43 + 0.0075  *X44 + 0.0044*X45 +
0.0024*X46 + 0.0014*X47 + 0.0326*X53 + 0.0117 *X54 + 0.0061*X55 + 0.0035+X56 +
0.0145 *X62 +0.0052*X63<=265  -10L5 -5; 10 - 23;leswteriko;

0.0120*X1 + 0.0070*X2 + 0.0039*X3 + 0.0022*X4 + 0.0012*X5 + 0.0109*X6 + 0.0064*X7
+

0.0036*X8 + 0.0020*X9 + 0.0011*X10 + 0.0099*X11 + 0.0058*X12 + 0.0033*X13 +

0.0018*X14 + 0.0010*X15 + 0.0142*X18 + 0.0077*X19 + 0.0045*X20 + 0.002 6*X21 +
0.0014*X22 + 0.0114*X25 + 0.0063*X26 + 0.0037*X27 + 0.0021*X28 + 0.0012*X29 +

0.0100*X30 + 0.0055*X31 + 0.0032*X32 + 0.0018*X33 + 0.0139*X34 + 0.0082 *X35 +
0.0045 *X36 + 0.0026*X37 + 0.0015*X38 + 0.0137*X43 + 0.0 075*X44 + 0.0044*X45 +
0.0024*X46 + 0.0014*X47 + 0.0326*X53 + 0.0117 *X54 + 0.0061*X55 + 0.0035*X56 +
0.0145*X62 + 0.0052*X63 + 4.079 <=265 -136.22 -1; !0 - 24;ldexamenh;

0.0120*X1 + 0.0070*X2 + 0.0039*X3 + 0.0022*X4 + 0.0012*X5 + 0.0109*X6 + 0.0064*X7
+

0.0036*X8 + 0.0020*X9 + 0.0011*X10 + 0.0099*X11 + 0.0058*X12 + 0.0033*X13 +

0.0018*X14 + 0.0010*X15 + 0.0142*X18 + 0.0077*X19 + 0.0045*X20 + 0.002 6*X21 +
0.0014*X22 + 0.0114*X25 + 0.0063*X26 + 0.0037*X27 + 0.0021*X28 + 0.0012*X29 +
0.0100*X30 + 0.0055*X3 1+ 0.0032*X32 + 0.0018*X33 + 0.0139*X34 + 0.0082 *X35 +
0.0045 *X36 + 0.0026*X37 + 0.0015*X38 + 0.0137*X43 + 0.0075 *X44 + 0.0044*X45 +
0.0024*X46 + 0.0014*X47 + 0.0326*X53 + 0.0117 *X54 + 0.0061*X55 + 0.0035*X56 +
0.0145*X62 + 0.0052*X63 + 10.584 <= 265 -158.34 -1; !0 -25;!dexamenh;
Report:
Global optimal solution found.

Objective value: 3117308.

Infeasibilities: 0.000000

Total solver iterations: 44

Model Class: LP

Total variables: 63

Nonlinear variables: 0

Integer variables: 0
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Total constraints: 104

Nonlinear cons traints: 0
Total nonzeros: 924
Nonlinear nonzeros: 0
Variable Value Reduced Cost
X1 0.000000 76.35161
X2 0.000000 21.93548
X3 0.000000 6.935484
X4 1446.000 0.000000
X5 0.000000 7.096774
X6 0.000000 64.73871
X7 0. 000000 16.77419
X8 0.000000 5.645161
X9 8445.700 0.000000
X10 0.000000 8.387097
X11 0.000000 54.41613
X12 0.000000 11.61290
X13 0.000000 4.354839
X14 3677.300 0.000000
X15 0.000000 9.677419
X16 10 89.600 0.000000
X17 0.000000 4.000000
X18 0.000000 105.0613
X19 0.000000 31.1903 2
X20 283.7000 0.000000
X21 0.000000 0.4838710
X22 8382.700 0.000000
X23 170.1000 0.000000
X24 0.000000 4.000000
X25 0.000000 80.54516
X26 0.000000 23.44839
X27 3422.200 0.000000
X28 0.000000 4.354839
X29 0.000000 7.741 935
X30 0.000000 67.64194
X31 0.000000 19.57742
X32 2136.000 0.000000
X33 0.000000 6.935484
X34 0.000000 117.8065
X35 0.000000 52.15806
X36 0.000000 14.41613
X37 3841.400 0.000000
X38 0.000000 10.80645
X39 1187.100 0.000000
X40 0.000000 4.000000
X41 0.000000 7.000000
X42 0.000000 10.00000
X43 0.000000 123.7097
X44 0.000000 50.70968
X45 0. 000000 18.60968
X46 0.000000 2.803226
X47 2929.600 0.000000
X48 1166.000 0.00000 0
X49 0.000000 3.000000
X50 0.000000 8.000000
X51 0.000000 15.00000
X52 0.000000 22.90000
X53 0.000000 365.4839
X54 0.000000 99.80645
X55 0.000000 30.54839
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X56 5158.700 0.000000

X57 561.3000 0.000000
X58 0.000000 3.000 000
X59 0.000000 6.000000
X60 0.000000 11.00000
X61 0.000000 18.00000
X62 0.000000 116.0000
X63 717.3000 0.000000
[ s " T6Y K. V'KS'h 2006

m’h>;ﬁ"§‘]’:h>>h

I SYNARTHSHSTOXOY

MIN =49.9* X1+60* X2+ 85* X3+100* X4+ 120* X5+49.9* X6+60* X7+
85* X8 + 100* X9 + 120* X10+49.9* X11+60* X12+85* X13+100* X14+

120* X15 + 10* X16 + 14* X17 +39.9* X18 +49.9* X19+60* X20 +85* X21 +
100* X22 + 10* X23 + 14* X24 + 39.9* X25+49.9* X26 + 60* X27 +85* X28 +
100* X29 + 39.9* X30 +49.9* X31+60* X32 + 85* X33+ 32* X34+

39.9* X35+49.9* X36+60* X37+85* X38+10* X39+ 14* X40+ 17* X41+

20* X42 + 25* X43 +32* X44 +39.9* X45+49.9* X46 +60* XA47 +17* X48 +

20* X49 + 25* X50 + 32* X51 +39.9* X52 + 10* X53 +14* X54 +17* X55+

20* X56 + 14* X57 + 17* X58 + 20* X59 + 25* X60 + 32* X61+ 10* X62 + 14* X63;

IPERIORISMOI MHKOUS;

X1 + X2 + X3 + X4 + X5 = 1446;

X6 + X7 + X8 + X9 + X10 = 8445.7;

X11 + X12 + X13 + X14 + X15 =3677.3;
X16 + X17 =1089.6;

X18 + X19 + X20 + X21 + X22 = 8666.4;
X23 + X24 =170.1;

X25 + X26 + X27 + X28 + X29 = 3422.2;
X30 + X31 + X32 + X33 = 2136.0;

X34 + X35 + X36 + X37 + X38 = 3841.4;
X39 + X40 + X41 + X42 = 1187.1;

X43 + X44 + X45 + X46 + X47 = 2929.6;
X48 + X49 + X50 + X51 + X52 = 1166.0;
X53 + X54 + X55 + X56 = 5158.7;

X57 + X58 + X59 + X60 + X61 =561.3;
X62 + X63 =717.3;

X1>=0; X2>=0; X3>=0; X4>=0; X5>=0; X6>=0; X7>=0; X8>=0; X9>=0; X10>=0;

X11>=0; X12>=0; X13>=0; X14>=0; X15>=0; X16>=0; X17>=0; X18>=0; X19>=0;

X20>=0; X21>=0; X22>=0; X23>=0; X24>=0; X25>=0; X26>=0; X27> =0; X28>=0;
X29>=0; X30>=0; X31>=0; X32>=0; X33>=0; X34>=0; X35>=0; X36>=0; X37>=0;

X38>=0; X39>=0; X40>=0; X41>=0; X42>=0; X43>=0;X44>=0; X45>=0; X46>=0;

X47>=0; X48>=0; X49>=0; X50>=0; X51>=0; X52>=0; X53>=0; X54>=0; X55>=0;

X56>=0; X57>=0; X58>=0; X59 >=0; X60>=0; X61>=0; X62>=0; X63>=0;

IPERIORISMOI PIEZOMETRIKOY FORTIOY;

0.0120*X1 + 0.0070*X2 + 0.0040*X3 + 0.0022*X4 + 0.0012*X5 <= 265 -151.45 -5; 10 -
1;'leswteriko;
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0.0120*X1 + 0.0070*X2 + 0.0040*X3 + 0.0022*X4 + 0.0012*X5 + 10.600 <= 265 -244.80 -
1; !0 - 2;!ldexamenh;

0.0120*X1 + 0.0070*X2 + 0.0040*X3 + 0.0022*X4 + 0.0012*X5 + 0.0110*X6 + 0.0064*X7
=+

0.0036*X8 + 0.0020*X9 + 0.0011*X10 <= 265 -114.71 -5; 10 - 3;leswteriko;

0.0120*X1 + 0.0070*X2 + 0.0040*X3 + 0.0022*X4 + 0.0012*X5 + 0.0110*X6 + 0.0064*X7
=+

0.0036*X8 + 0.0020*X9 + 0.0011*X10 + 11.109 <= 265 -135.56 -1; !0 -4;ldexamenh;

0.0120*X1 + 0.0070*X2 + 0.0040*X3 + 0.0022*X4 + 0.0012*X5 + 0.0110*X6 + 0.0064*X7
+

0.0036*X8 + 0.0020*X9 + 0.0011*X10 + 0.0100*X11 + 0.0059*X12 + 0.0033*X13 +
0.0018*X14 + 0.0010*X15 <= 265 -110.96 -5; !0 - 5;leswteriko;

0.0120*X1 + 0.0070*X2 + 0.0040*X3 + 0.0022*X4 + 0.0012*X5 + 0.0110*X6 + 0.0064*X7
+

0.0036*X8 + 0.0020*X9 + 0.0011*X10 + 0.0100*X11 + 0.0059*X12 + 0.0033*X13 +
0.0018*X14 + 0.0010*X15 + 3.738 <= 265 -131.92 -1; !0 -6;!dexamenh;

0.0120*X1 + 0.0070*X2 + 0.0040*X3 + 0.0022*X4 + 0.0012*X5 + 0.0110*X6 + 0.0064*X7
+

0.0036*X8 + 0.0020*X9 + 0. 0011*X10 + 0.0100*X11 + 0.0059*X12 + 0.0033*X13 +
0.0018*X14 + 0.0010*X15 + 0.0107*X16 + 0.0039*X17 <= 265 -134.41 -1; 0 -
7:ldexamenh;

0.0120*X1 + 0.0070*X2 + 0.0040*X3 + 0.0022*X4 + 0.0012*X5 + 0.0110*X6 + 0.0064*X7
+

0.0036*X8 + 0.0020*X9 + 0.0011*X10 + 0.0100*X11 + 0.0059*X12 + 0.0033*X13 +
0.0018*X14 + 0.0010*X15 + 0.0143*X18 + 0.0078*X19 + 0.0046*X20 + 0.0026*X21 +
0.0014*X22 <=265 -104.6 -5; !0 - 8;leswteriko;

0.0120*X1 + 0.0070%X2 + 0.0040*X3 + 0.0022*X4 + 0.0012*X5 + 0.0110%X6 + 0.0064*X7
+

0.0036*X8 + 0.0020%X9 + 0.0011*X10 + 0.0100*X11 + 0.0059*X12 + 0.0033*X13 +
0.0018*X14 + 0.0010*X15 + 0.0143*X18 + 0.0078*X19 + 0.0046*X20 + 0.0026*X21 +
0.0014*X22 + 0.0107*X23 + 0.0039*X24 <= 265 -119.16 - 1; !0 - 9;!dexamenh;

0.0120*X1 + 0.0070*X2 + 0.004 0*X3 + 0.0022*X4 + 0.0012*X5 + 0.0110*X6 + 0.0064*X7

+

0.0036*X8 + 0.0020*X9 + 0.0011*X10 + 0.0100*X11 + 0.0059*X12 + 0.0033*X13 +

0.0018*X14 + 0.0010*X15 + 0.0143*X18 + 0.0078*X19 + 0.0046*X20 + 0.0026*X21 +
0.0014*X22 + 0.0115*X25 + 0.0065*X26 + 0.0037*X27 + 0.0021*X28 + 0.0012*X29

<= 265 -104.55 -5; 10 - 10;!leswteriko;

0.0120*X1 + 0.0070*X2 + 0.0040*X3 + 0.0022*X4 + 0.0012*X5 + 0.0110*X6 + 0.0064*X7
+
0.0036*X8 + 0.0020*X9 + 0.0011*X10 + 0.0100*X11 + 0.0059 *X12 + 0.0033*X13 +
0.0018*X14 + 0.0010*X15 + 0.0143*X18 + 0.0078*X19 + 0.0046*X20 + 0.0026*X21 +
0.0014*X22 + 0.0115*X25 + 0.0065*X26 + 0.0037*X27 + 0.0021*X28 + 0.0012*X29 +
9.034
<=265 -129.76 -1; !0 - 11;/dexamenh;
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0.0120*X1 + 0.0070*X2 + 0.0040*X3 + 0 .0022*X4 + 0.0012*X5 + 0.0110*X6 + 0.0064*X7
+

0.0036*X8 + 0.0020*X9 + 0.0011*X10 + 0.0100*X11 + 0.0059*X12 + 0.0033*X13 +
0.0018*X14 + 0.0010*X15 + 0.0143*X18 + 0.0078*X19 + 0.0046*X20 + 0.0026*X21 +
0.0014*X22 + 0.0115*X25 + 0.0065*X26 + 0.0037*X27 + 0 .0021*X28 + 0.0012*X29 +
0.0101*X30 + 0.0055*X31 + 0.0032*X32 + 0.0018*X33 <= 265 -104.63 -5; 10 -
12;leswteriko;

0.0120*X1 + 0.0070*X2 + 0.0040*X3 + 0.0022*X4 + 0.0012*X5 + 0.0110*X6 + 0.0064*X7
+

0.0036*X8 + 0.0020*X9 + 0.0011*X10 + 0.0100*X11 + 0.0059*X12 + 0.0033*X13 +
0.0018*X14 + 0.0010*X15 + 0.0143*X18 + 0.0078*X19 + 0.0046*X20 + 0.0026*X21 +
0.0014*X22 + 0.0115*X25 + 0.0065*X26 + 0.0037*X27 + 0.0021*X28 + 0.0012*X29 +
0.0101*X30 + 0.0055*X 31 + 0.0032*X32 + 0.0018*X33 + 4.765
<=265 -121.19 -1; !0 - 13;!/dexamenh;

0.0120*X1 + 0.0070*X2 + 0.0040*X3 + 0.0022*X4 + 0.0012*X5 + 0.0110*X6 + 0.0064*X7
+
0.0036*X8 + 0.0020*X9 + 0.0011*X10 + 0.0100*X11 + 0.0059*X12 + 0.0033*X13 +
0.0018*X14 + 0.0010*X 15 + 0.0143*X18 + 0.0078*X19 + 0.0046*X20 + 0.0026*X21 +
0.0014*X22 + 0.0115+X25 + 0.0065*X26 + 0.0037*X27 + 0.0021%X28 + 0.0012*X29 +
0.0101*X30 + 0.0055¢X31 + 0.0032*X32 + 0.0018+X33 + 0.0140*X34 + 0.0082*X35 +
0.0045*X36 + 0.0026+X37 + 0.0015*X38 <= 265-99.25 -5; 10 - 14;leswteriko;

0.0120*X1 + 0.0070*X2 + 0.0040%X3 + 0.0022*X4 + 0.0012*X5 + 0.0110*X6 + 0.0064*X7
+

0.0036*X8 + 0.0020*X9 + 0.0011*X10 + 0.0100*X11 + 0.0059*X12 + 0.0033*X13 +
0.0018*X14 + 0.0010X15 + 0.0143*X18 + 0.0078*X19 + 0.0046*X20 +0.0026%X21 +
0.0014*X22 + 0.0115%X25 + 0.0065*X26 + 0.0037*X27 + 0.0021*X28 + 0.0012*X29 +
0.0101*X30 + 0.0055¢X31 + 0.0032*X32 + 0.0018+X33 + 0.0140*X34 + 0.0082*X35 +

0.0045*X36 + 0.0026+X37 + 0.0015*X38 + 0.0401*X39 + 0.0143*X40 + 0.0075*X41 +
0. 0042*X42 <= 265 -111.83 -1; 10 - 15;/dexamenh;

0.0120*X1 + 0.0070*X2 + 0.0040%X3 + 0.0022*X4 + 0.0012*X5 + 0.0110*X6 + 0.0064*X7

+

0.0036*X8 + 0.0020*X9 + 0.0011*X10 + 0.0100*X11 + 0.0059*X12 + 0.0033*X13 +

0.0018*X14 + 0.0010*X15 + 0.0143*X18 + 0.0078*X19 +0.0046%X20 + 0.0026*X21 +
0.0014*X22 + 0.0115%X25 + 0.0065*X26 + 0.0037*X27 + 0.0021*X28 + 0.0012*X29 +

0.0101*X30 + 0.0055¢X31 + 0.0032*X32 + 0.0018+X33 + 0.0140*X34 + 0.0082*X35 +

0.0045*X36 + 0.0026*X37 + 0.0015*X38 + 0.0138*X43 + 0.0075*X44 + 0.0044*X45 +

0.0024*X46 + 0.0014*X47 <= 265 -91.53 -5; 10 - 16;leswteriko;

0.0120*X1 + 0.0070*X2 + 0.0040%X3 + 0.0022*X4 + 0.0012*X5 + 0.0110*X6 + 0.0064*X7
+

0.0036*X8 + 0.0020*X9 + 0.0011*X 10 + 0.0100X11 + 0.0059*X12 + 0.0033*X13 +
0.0018*X14 + 0.0010*X15 + 0.0143*X18 + 0.0078*X19 + 0.0046*X20 + 0.0026*X21 +
0.0014*X22 + 0.0115%X25 + 0.0065*X26 + 0.0037*X27 + 0.0021*X28 + 0.0012*X29 +

0.0101*X30 + 0.0055*X31 + 0.0032*X32 + 0.0018*X33 + 0. 0140*X34 + 0.0082*X35 +
0.0045*X36 + 0.0026*X37 + 0.0015*X38 + 0.0138*X43 + 0.0075*X44 + 0.0044*X45 +
0.0024*X46 + 0.0014*X47 + 1.306 <= 265 -108.80 -1; !0 -17;!dexamenh;

0.0120*X1 + 0.0070%X2 + 0.0040%X3 + 0.0022*X4 + 0.0012*X5 + 0.0110*X6 + 0.0064*X7
+

0.0036*X8 + 0.0020*X9 + 0.0011*X10 + 0.0100*X11 + 0.0059*X12 + 0.0033*X13 +
0.0018*X14 + 0.0010*X15 + 0.0143*X18 + 0.0078*X19 + 0.0046*X20 + 0.0026*X21 +
0.0014*X22 + 0.0115%X25 + 0.0065*X26 + 0.0037*X27 + 0.0021*X28 + 0.0012*X29 +
0.0101*X30 + 0.0055*X 31 + 0.0032*X32 + 0.0018*X33 + 0.0140*X34 + 0.0082*X35 +
0.0045*X36 + 0.0026*X37 + 0.0015*X38 + 0.0138*X43 + 0.0075*X44 + 0.0044*X45 +
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0.0024*X46 + 0.0014*X47 + 0.0199*X48 + 0.0112*X49 + 0.0057*X50 + 0.0031*X51 +
0.0018*X52 <=265 -106.61 -5; !0 -18;leswte riko;

0.0120*X1 + 0.0070*X2 + 0.0040*X3 + 0.0022*X4 + 0.0012*X5 + 0.0110*X6 + 0.0064*X7
+

0.0036*X8 + 0.0020*X9 + 0.0011*X10 + 0.0100*X11 + 0.0059*X12 + 0.0033*X13 +
0.0018*X14 + 0.0010*X15 + 0.0143*X18 + 0.0078*X19 + 0.0046*X20 + 0.0026*X21 +
0.0014*X 22 + 0.0115*X25 + 0.0065*X26 + 0.0037*X27 + 0.0021*X28 + 0.0012*X29 +
0.0101*X30 + 0.0055*X31 + 0.0032*X32 + 0.0018*X33 + 0.0140*X34 + 0.0082*X35 +

0.0045*X36 + 0.0026*X37 + 0.0015*X38 + 0.0138*X43 + 0.0075*X44 + 0.0044*X45 +
0.0024*X46 + 0.0014*X47 + 0.0199*X48 + 0.0112*X49 + 0.0057*X50 + 0.0031*X51 +
0.0018*X52 + 0.0302*X57 + 0.0158*X58 + 0.0089*X59 + 0.0045*X60 + 0.0025*X61
<=265 -117.13 -1; !0 - 19;!/dexamenh;

0.0120*X1 + 0.0070*X2 + 0.0040*X3 + 0.0022*X4 + 0.0012*X5 + 0.01 10*X6 + 0.0064*X7
+
0.0036*X8 + 0.0020*X9 + 0.0011*X10 + 0.0100*X11 + 0.0059*X12 + 0.0033*X13 +
0.0018*X14 + 0.0010*X15 + 0.0143*X18 + 0.0078*X19 + 0.0046*X20 + 0.0026*X21 +
0.0014*X22 + 0.0115%X25 + 0.0065*X26 + 0.0037*X27 + 0.0021*X28 + 0.0012*X29 +
0.0101*X30 + 0.0055*X31 + 0.0032*X32 + 0.0018*X33 + 0.0140*X34 + 0.0082*X35 +
0.0045*X36 + 0.0026+X37 + 0.0015*X38 + 0.0138*X43 + 0.0075*X44 + 0.0044*X45 +
0.0024*X46 + 0.0014*X47 + 0.0199*X48 + 0.0112X49 + 0.0057*X50 + 0.0031*X51 +
0.0018*X52 + 4.127 < =265 - 106.61 - 1; !0 - 20;!dexamenh;

0.0120*X1 + 0.0070*X2 + 0.0040*X3 + 0.0022*X4 + 0.0012*X5 + 0.0110*X6 + 0.0064*X7

+

0.0036*X8 + 0.0020*X9 + 0.0011*X10 + 0.0100*X11 + 0.0059*X12 + 0.0033*X13 +

0.0018*X14 + 0.0010*X15 + 0.0143*X18 + 0.0078*X19 + 0.0046*X20 + 0.0026*X21 +
0.0014*X22 + 0.0115*X25 + 0.0065*X26 + 0.0037*X27 + 0.0021*X28 + 0.0012*X29 +

0.0101*X30 + 0.0055*X31 + 0.0032*X32 + 0.0018*X33 + 0.0140*X34 + 0.0082*X35 +

0.0045*X36 + 0.0026*X37 + 0.0015*X38 + 0.0138*X43 + 0.0075*X44 + 0.0044 *X45 +

0.0024*X46 + 0.0014*X47 + 0.0329*X53 + 0.0118*X54 + 0.0062*X55 + 0.0035*X56

<=265 -91.53 -5; !0 -21;leswteriko;

0.0120*X1 + 0.0070*X2 + 0.0040*X3 + 0.0022*X4 + 0.0012*X5 + 0.0110*X6 + 0.0064*X7
+

0.0036*X8 + 0.0020*X9 + 0.0011*X10 + 0.0100*X11 + 0.0059*X12 + 0.0033*X13 +
0.0018*X14 + 0.0010*X15 + 0.0143*X18 + 0.0078*X19 + 0.0046*X20 + 0.0026*X21 +
0.0014*X22 + 0.0115*X25 + 0.0065*X26 + 0.0037*X27 + 0.0021*X28 + 0.0012*X29 +
0.0101*X30 + 0.0055*X 31 + 0.0032*X32 + 0.0018*X33 + 0.0140*X34 + 0.0082*X35 +
0.0045*X36 + 0.0026*X37 + 0.0015*X38 + 0.0138*X43 + 0.0075*X44 + 0.0044*X45 +
0.0024*X46 + 0.0014*X47 + 0.0329*X53 + 0.0118*X54 + 0.0062*X55 + 0.0035*X56 +
23.420<=265 -125.33 -1; !0 -22;ldexamenh;

0.0120*X1 + 0.0070*X2 + 0.0040*X3 + 0.0022*X4 + 0.0012*X5 + 0.0110*X6 + 0.0064*X7
+
0.0036*X8 + 0.0020*X9 + 0.0011*X10 + 0.0100*X11 + 0.0059*X12 + 0.0033*X13 +
0.0018*X14 + 0.0010*X15 + 0.0143*X18 + 0.0078*X19 + 0.0046*X20 + 0.0026*X21 +
0.0014*X22 + 0.0115*X25 + 0.0065*X26 + 0.0037*X27 + 0.0021*X28 + 0.0012*X29 +
0.0101*X30 + 0.0055*X31 + 0.0032*X32 + 0.0018*X33 + 0.0140*X34 + 0.0082*X35 +
0.0045*X36 + 0.0026*X37 + 0.0015*X38 + 0.0138*X43 + 0.0075*X44 + 0.0044*X45 +
0.0024*X46 + 0.0014*X47 + 0.0329 *X53 + 0.0118*X54 + 0.0062*X55 + 0.0035*X56 +
0.0146*X62 + 0.0053*X63 <= 265 -101.5 -5; 10 - 23;leswteriko;

0.0120*X1 + 0.0070*X2 + 0.0040*X3 + 0.0022*X4 + 0.0012*X5 + 0.0110*X6 + 0.0064*X7
+

0.0036*X8 + 0.0020*X9 + 0.0011*X10 + 0.0100*X11 + 0.0059*X12 + 0 .0033*X13 +
0.0018*X14 + 0.0010*X15 + 0.0143*X18 + 0.0078*X19 + 0.0046*X20 + 0.0026*X21 +
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0.0014*X22 + 0.0115*X25 + 0.0065*X26 + 0.0037*X27 + 0.0021*X28 + 0.0012*X29 +
0.0101*X30 + 0.0055*X31 + 0.0032*X32 + 0.0018*X33 + 0.0140*X34 + 0.0082*X35 +
0.0045* X36 + 0.0026*X37 + 0.0015*X38 + 0.0138*X43 + 0.0075*X44 + 0.0044*X45 +
0.0024*X46 + 0.0014*X47 + 0.0329*X53 + 0.0118*X54 + 0.0062*X55 + 0.0035*X56 +
0.0146*X62 + 0.0053*X63 + 4.104 <= 265 -136.22 -1; 10 - 24;!dexamenh;

0.0120*X1 + 0.0070*X2 + 0.0040*X3 + 0.0022*X4 + 0.0012*X5 + 0.0110%X6 + 0.0064*X7
+

0.0036*X8 + 0.0020*X9 + 0.0011*X10 + 0.0100*X11 + 0.0059*X12 + 0.0033*X13 +
0.0018*X14 + 0.0010*X15 + 0.0143*X18 + 0.0078*X19 + 0.0046*X20 + 0.0026*X21 +
0.0014*X22 + 0.0115%X25 + 0.0065*X26 + 0.0037*X27 + 0.0021*X28 + 0.0012*X29 +
0.0101*X30 + 0.0055%X31 + 0.0032*X32 + 0.0018*X33 + 0.0140*X34 + 0.0082*X35 +
0.0045*X36 + 0.0026*X37 + 0.0015*X38 + 0.0138*X43 + 0.0075*X44 + 0.0044*X45 +

0.0024*X46 + 0.0014*X47 + 0.0329*X53 + 0.0118*X54 + 0.0062*X55 + 0.0035*X56 +
0.0146*X62 + 0.0053*X63 + 10.639 <= 265 -158.34 -1; !0 - 25;!dexamenh;
Report
Global optimal solution found.
Objective value: 3119247.
Infeasibilities: 0.000000
Total solver iterat ions: 45
Model Class: LP
Total variables: 63
Nonlinear variables: 0
Integer variables: 0
Total constraints: 104
Nonlinear constraints: 0
Total nonzeros: 924
Nonlinear nonzeros: 0
Variable Value Reduced Cost
X1 0.000000 72.40000
X2 0.000000 20.00000
X3 0.000000 7.500000
X4 1446.000 0.000000
X5 0.000000 7.500000
X6 0.000000 62.40000
X7 0. 000000 15.00000
X8 0.000000 5.000000
X9 8445.700 0.000000
X10 0.000000 8.75000 0
X11 0.000000 52.40000
X12 0.000000 11.25000
X13 0.000000 3.750000
X14 3677.300 0.000000
X15 0.000000 10.00000
X16 1089.600 0.000000
X17 0.000000 4.000000
X18 0.000000 101.1500
X19 0.000000 29.90000
X20 0.000000 0.000 000
X21 627.2833 0.000000
X22 8039.117 0.000000
X23 170.1000 0.000000
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X24
X25
X26
X27
X28
X29
X30
X31
X32
X33
X34
X35
X36
X37
X38
X39
X40
X41
X42
X43
X44
X45
X46
Xa7
X48
X49
X50
X51
X52
X53
X54
X55
X56
X57
X58
X59
X60
X61
X62
X63

0.000000
0.000000
0.000000
3422.200
0.000000
0.000000
0. 000000
0.000000
2136.000
0.000000
0.000000
0.000000
0.000000
3841.400
0.000000
1187.100
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
2929.600
1166.000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
5158.700
561.3000
0.000000
0. 000000
0.000000
0.000000
0.000000
717.3000

4.000000
77.40000
24.90000
0.000000
5.000000
8.750000

66.15000

18.65000
0.000000
7.50000
114.5000
49.90000
13.65000
0.000000
11.25000
0.000000
4.000000

7.000000
10.00000
120.0
48.25000
17.40000
2.400000
0.000000
0.000000
3.000000
8.000000
15.00000
22.90000
357.5000
97.75000
30.75000
0.000000
0.000000
3.000000

6.000000

11.00000
18.00000
112.250

0.000000

000
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