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LOI NOI PAU

Cudn sdch "Cdc bdng tinh todn thity luc” nhdm gidi thiéu cdc bdng ding dé tinh todn
thily luc ducng 6ng cdp nudc. Day la ldn xudt bdn thit hai c6 sita d6i b6 sung. Phdn Ion cdc
bdng dutoc thiét Idp theo cong thitc do GS. TS. Sevelep (D. A. Illepe.1e8) thudc vién nghién
citu cdp thodt nude, thity cong va dia chdl thity vdn toan Lién bang Nga dé xudt. Phan con
lai dugc thiét Idp theo cong thitc Colebrook - White.

Viée sut dung cdc céng thite néi trén cho cdc loai 6ng thép, gang, ong thity tinh va éng
nhua téng hop (6ng chdt déo) dd duoc kiém nghiém tai Vién nghién citu cdp thodt nuic,
thity cong va dia chdt thily vdn toan Lién X6 (BHHH. BO.I'EO) va da duge ghi nhdn
trong cdc 1di liéu tiéu chudn trude day cia Lién X6. So voi ldn xudt bdn thit nhdt (1978),
trong cdc tai liéu ldn nay cé b6 sung thém cdc bdng tinh todn thity litc dugce thiét lép theo
cdc cong thite Colebrook - White, Hazen Williams ding cho dng gang deéo (trong dé cé
ong gang cdu ciia Cong ty lién doanh Pai Viét) va 6ng nhua t6ng hop. Chiing t6i cé thay
déi mot s6 ki hiéu vé cdc hé s& trong cdc cong thilc tinh todn cho phit hop v&i gido trinh
"Cdp nuce” tdp 1. '

Viéc ding cdc cong thitc, cde bdng va cdc hé s6 dé tinh todn cdc loai dudng ong do miéc
ta sdn xudl cho dén bdy gid chiing t6i chua cé tu liéu huéng ddn ciia B6 Khoa hoc Céng nghé
va Mdéi trudmg, cho nén viéc sit dung cdc cong thite, cdc bdng tinh toén, cdc hé s6 trong tai
liéu nay dé tinh cho cdc loai 6ng do Viét Nam sdn xudt, trong diéu kién khi hdu, ki thudt kinh
1€ cila nudc ta g mot van dé cdn phdi ditge nghién citu xem xét thém.

Trong khi cho doi nhilmg tai Liéu hudng ddn vé vdn dé nay trong diéu kién cu thé cua
nwoc ta, chiing 16i bién soan cudn sdch "Cdc bdng tinh todn thiy " véi muc dich ding
lam tai lidu tham khdo trong tinh todn cho hoc sinh, sinh vién cdc truong ki thudt ciing nhu
cho cdn bo ki thudt thudc cdc co quan thiét ké sdn xudt khi chita cé tai liéu ndo thay thé.

Tac gia






Chuong 1
CONG THUC TINH TOAN VA CAU TRUC BANG

Dé tinh todn thiy luc 6ng cip nudc, thudng sit dung cong thiic Darcy nhu sau:

i_i..‘f_=ij:92_ : . 3
d 2g =*.gd

Trong dé:

Q - Luu lugng nudc chay trong Ong (m’/s).

i - D6 d&c thity lyc cha &ng (t6n thét trén mot don vi chléu dai 6ng).
A - He s6 sic can theo chiéu dai.

d, - Pudng kinh trong ctia 6ng (m).

v - Vin t8c trung binh clia nudc chay trong 6ng (m/s).

g - Gia t6c trong trudng (m/s’).

D€ sit dung duge cong thic (1) cdn phai thigt 1ap méi quan hé &€ xdc dinh cdc gi4 tri
cta hé so A.

- Cong thic Colebrook - White:

_1_=_210g( 2,51 k ] 2

% 3714,

vd,

7
u - Do nhét dong hoc cha nudc tai nhiét d6 thi nghiém, tinh bing [m?/s);
k - D6 nhim bé mit cla 6ng, tinh bing [m].

Mit khdc t8r that 4p luc don vi cla 6ng cdp nudc cdn duerc x4c dinh theo cdng thiic
Hazen - Williams:

S6 Reynol: R, =

1,852 .
i=6,824] —~ } ¥ (3)
] [c,,h - |

Trong doé:

v - Van t6c trung binh clia dong chay trong 6ng, v = 0,355.G,. d>® j** hoiic
v=0,849.C,.R}® j**

C,, - He s6 phu thubc vao d6 nhim mat trong thanh 6ng va ducng kinh 6ng

R - Bdn kinh thuy luc, (m)



A. ONG THEP VA ONG GANG

Két qua nghién citu cha cic tic gia tai Vién nghién ciu BHUW. BOJEO d3 tim ra mé6i
lién hé caa hé s8 A nhu sau:

1. Déi voi ong thép méi

0,226
1:%-’%52-.[1,9.104 +%J _ )

t
Trong dé:
v - Hé s6 nhét dong hoc clia nuée (m?/s).

Dé tinh todn thiy luc 6ng cép nudc véi do chinh xdc ddp Gng yéu cdu thuc t& c6 thé 14y:
=1,3.10® m%s; diéu d6 c6 nghia 13 dng vdi nhiét dé clia nudc 14 10°C, véi cac gid tri nhu

vay cong thirc (4) s€ cé dang:

0,0159(. 0,684\
)= 2008 (1 +28 J (4a)
2. Poi v6i dng gang mdi
0,863 o v :
A= FEa (o 55.10° V) (5
hay ldy v = 1,3.10° m®/s thi:
0,0144(. 2,36
A= FRES (1 v J (3a)
3. Déi véi ong gang va thép da cii (da sir dung mot thoi gian)
Khi Y>292.10°L = 20210 (6)
v m d>? :
i 1 o 0,3
Khi ¥ <9,2.10° — A==z 1510+ 2 0
v m d> v |
hay 14y v = 1,3.10° m¥s thi:
0,3
= 20079 [1 + 0’?}“] (7a)
t

Nhitng &ng thép va gang c6 thé goi 12 méi khi trén thanh 6ng khong thdy xuét hién vét
an mon hoac bam cin. :



Khi thanh 6ng bi an mon hoac hinh thanh 16p can thi do nham tang 1én va do d6 hé s6 A
ciing tang 1én. Cic cong thitc (6) va (7) thich hgp véi d6 nham ty nhién clia 6ng cdp nudc
bing gang va thép da cii; v& mat sic can thily lyc thi do nhdm nay tuong duong véi do
nhdm nhan tao khi trit lén thanh 6ng thép mdi mét 16p cit cé ¢S hat Imm. DO nhdm or
nhién nhu the da thay trong dudng &ng cdp nudc Matxcova, diéu kién lam viéc cla ching
c6 thé coi 1a trung binh.

Tinh todn thity lyc 6ng cép nudc theo cong thic (4) va (5) chi cé _,Ehé dp dung trong céc
trudng hop: cdc tuyén 6ng duge 13p dat bing dng méi hodc khi lﬁp dat 6ng cé st dung bién
phdp dic biét dé dam bao &ng khong bi dn mon va léng cin trén thanh 6ng. Trong céc
trudng hop con lai tinh todn thiy luc éng cdp nude cdn phai tinh theo cong thitc c6 ké t6i sir
tang hé s& stic can cia 6ng trong qud trinh sir dyng.

Pua cac gid tri cia A theo cdc phuong trinh (6) va (7a) vao cong thitc (1) ching ta s& c6
cic cong thic tinh todn d8i vdi cic loai 6ng gang va thép cii nhu sau:

2
Khiv=>1,2m/s i=0,00107._£_3_ @)
Khiv< 1,2 m/s 1=0,000912.ayﬁ_[1 + 0,:3:57), o

Cac bang tinh todn I, II va III duge thanh lap theo cong thic (8) va (9), khi 4y dudng
kinh trong ctia 6ng thép va éng gang 14y theo tiéu chuin cha Lién X6 ci (TOCT). Déi vai
Ong thép c6 dudng kinh trung binh vé 16n thi dudng kinh trong 14y theo 'OCT 10704-63;
con d6i véi 6ng thép dudng kinh trung binh va nho (cap hoi) 14y theo M'OCT 3262-62.

Tuy nhién cic bang tinh todn khong 1ap cho tit cad mei c& dudng kinh cta 6ng thép ché
tao theo tiéu chudn cha I"'OCT 10704-63, ma chi 1ap cho nhiing loai 8ng dugc xé&p dung cho
hé théng cap nudc. Trong d6 chil y€u la nhitng 6ng thép cé dudng kinh ngoai thich hgp véi
dudng kinh ngodi clia 6ng gang theo tiéu chudn (FOCT) hién hanh. Ngoai ra con bd sung
thém ba ¢& duong kinh trung gian clia 6ng thép (dudng kinh ngoai: 76, 89 va 180mm), va
nhiing dudng kinh i6n hon dudng kinh 6ng gang dugce ché€ tao hién nay (dudng kinh ngoai:
1420, 1520, 1620mm). D6i véi FOCT 3262-62 chiu day thanh 6ng 14y nhu thong thudng.

Déi v6i TOCT 10704-63 dudng kinh 6ng tinh todn 14y theo chiéu day nhd nhét cia
thanh 6ng. Khi dudng kinh ngodi clia 6ng nhé hon 630mm, thi chidu day thanh 6ng nhu
vay trong da s& cdc trudng hop c6 thira kha nang ddm bao d6é bén cha 6ng cip nude. Vi vay
chi nhiing trudng hop dac biét mdi sir dung Sng véi chiéu day thanh 6ng 16n hon.

Khi dudng kinh ngoai clia ng tir 720mm tr& 1én thudng phai st dung 8ng véi chiéu day
thanh 6ng 16n. Nhung trong trudng hop nay viéc tang chiéu day thanh 6ng thuc t€ khong
dnh hudng t6i kha ning van chuyén clia 8ng; vi thé khong cén tinh dén.



Khi chiéu dai dng tuong d6i 16n, nhilng sai s6 tang hay giam dudng kinh trong clia 6ng
s0 véi dudng kinh theo tiéu chuén quy dinh s& bi trir cho nhau. Do d6 c4c sai s6 nay khong
cin ké dén khi tinh todn dudmg kinh trong chia 6ng. D&i véi 6ng thép va gang dudng kinh
nhé hon 300mm coi nhu dudng kinh trong bi giam di lmm do bi an mon hodc bdm cin.
Poi vai ¢ duong kinh = 300mm thi s gidm dudng kinh nhu vay thuc t€ khong cé ¥ nghia
nén khong tinh dén.

P61 véi 6ng gang c6 dudng kinh trong 14y theo tiéu chudn 'OCT 3225-61 va FOCT
9583-61, trong d6, d6i v6i dudng kinh quy udc dén 300mm lay theo cdp 1A, con d6i véi
dudng kinh quy uéc 16n hon thi 18y theo cap A.

Trong hé théng cép nudc, phdn 16n cac trudng hop khong doi hoéi st dung 6ng gang cap
cao hon.

Nhiing gid tri dudmg kinh trong cla 6ng thép va 6ng gang ding dé lap bang duoc din ra
trong Bang 1.

Trong cdc bang tinh todn: I, IT, III, d€ xdc dinh gid tri duding kinh quy u6c da cho céc s6
liéu 1000 i, twong Gng v4i ton thit 4p luc tinh bing mm trén 1m hay tinh bing m trén 1km
chiéu dai 6ng cdp nudc va van tdc (v) tinh bang m/s ting véi cdc gid tri huu luong (Q) khic
nhau tinh bang /s.

Nhu chiing ta d4 biét, tri s t6n that 4p luc ciing ¢6 thé tinh theo sic cin don vi clia 6ng.
Tir cong thiic (8) ta ¢6 thé x4c dinh stic can don vi bing phwong trinh;

g _ i _0001735

o é‘— d5_3 (10)

{xem Bang 2 trang 9) » .

Trong Bang 2, céc gid tri S, chia &ng thép v gang cil tinh theo cong thic (10) va cic gid
tri dudng kinh trong tinh todn phi hgp véi Bang 1.

Vi cong thiic (10) s& diing khi vin tdc trung binh clia nuéc v > 1,2 m/s, nén khi van téc
chuyén dong clia nwéc nhd hon 1,2 m/s, sitc cdn don vi theo Bang 2 cdn phai c¢é su diéu
chinh tén thét 4p luc cho phit hop véi Iuu 16¢ trung binh clia nuéc & trong khu vuc quéd do -
1 hé s& hiéu chinh vén t6c 3,. Tri s6 clia hé s6 diéu chinh van t&c (8,) tuong ¥ing véi céc
cong thirc (8) va {9) ¢6 ké t6i su phu thudc cha tén thdt dp luc vio van t6c trung binh cha
dang nudce trong khu vic qud dd duge xac dinh theo phuong trinh sau:

0,867 ]"'3

v

5, =o,ssz[1+ 1

Céc gid tri hé s 8, tinh theo cong thidc (11) cho trong Bang 3.

Nhu di chi 18, cac bang tinh toin dugc thiét lap véi diéu kién lam viéc binh thudng cla
dudng 6ng. Trong c4c trudng hop khi bé mit trong thanh dng bi an mdn nhiéu hoac bi bam



can manh, thi cin phai dua vao hé s6 hiéu chinh d6i véi 1000i. Tri s6 clia hé s6 nay cén
duogc xdc dinh tuong Ung véi tri s6 t6n that 4p luc trong cdc doan 6ng clia hé théng cip
nudc nay hay hé théng cap nuée khic trong nhitng diéu kién 1am viéc tuong tu.

Tuy nhién, khi d6 c4n phai thdy rang sy ting qud mitc 1dn thdt dp Iuc thuc € so véi tdn
that 4p Iuc tinh theo céc bang tinh todn, chiing t6 rdng: kha nang vin chuyén cla 6ng da
gidm qud mitc do giGi han cho phép, c4n phai c6 bién phdp hitu hiéu dé khic phuc.

Bang 1. Nhimg gid tri duong kinh trong cta dng thép va ong gang duge ap dung khi
thanh lap bang tinh todn thiy luc 6ng c4p nuéce (kich thuée tinh bing mm)

!
} Ong thép va 6ng gang
Ong thép din hoi nuée - -
"OCT 3262-62 Ong thép han dién Ong gang chiu 4p luc
I'OCT 10704-63 "OCT 5525-61 va 9583-61
k= 2 , ~ | £ Cip JIA Cip A
= = = | B 8 =) < a0
& § =11 = o] —— = — E P! 3 an
Bl 8|5 | 8| 85| 2152183 S |3 5|8~
2 = 2 18= % = 5| £ = E |6 |52
= £ |55 T = 5 | 548 E gl & |52 5 lf%
3 £ 5|z = 2| & s| 2= £ |E£5| £ |=2°¢
= & e | g . & X 218 ) € |S§ 2|
2 ELE|» E| & | »%|2 ® @~ W | 5§
R-S-E- 3|8 |2 L -
a A 2 |& a
10,2 6,2 5,2 50 70 2,5 65 64 52,16 51,6 - -
8 | 135 | 91 |81 | 60 | 76 | 25 | 71 { 70 . - - .
10 | 170 | 126 {116 | 75 | 898 | 25 | 84 | 83 - - - .
15 213 | 157 | 147 80 102 3,0 96 95 836 82,6 - -
20 26,8 21,2 | 20,2 100 121 3,0 115 114 103,0 | 102,0 - -
25 335 | 271 | 261 125 140 30 134 133 128,2 | 127,2 - -
32 423 | 359 | 34,9 150 168 45 159 158 1534 |152,4 - -
40 48,0 | 41,0 | 40,0 175 180 4.5 171 170 - - - -
50 60,0 | 53,0 | 52,0 200 219 4.8 210 '| 209 2036 [2026 - -
70 | 755 | 67,5 | 66,5 250 273 6,0 261 260 254,060 |253,0 - ~
80 885 | 805 | 79,5 300 325 7.0 311 311 304,4 13044 - -
80 |101,3| 93,3 | 82,3 350 377 7.0 363 363 - - 352,4 | 3524
100 | 114,0 [ 105,0 | 104,0| 400 426 6,0 414 414 - - 4014 | 4014
125 | 140,0 | 131,0 { 130,0 | 450 480 7.0 466 466 - - 450,68 | 450,86
150 | 165,0 | 156,0 | 155,0 | 500 530 7.0 516 516 - - 500,8 | 500,8,
- - - - 600 630 7.0 616 616 - - 600,2 | 600,2
- - - - 700 720 7.0 706 706 - - 6994 | 6994
- - - - 800 820 8,0 804 804 - - 7998 | 799,8




. ) 6ng thép va dng gang
Ong thép dan hoi nudc -
'OCT 3262-62 6ng thép han dién Ong gang chiu 4p Iyc
["OCT 10704-63 ["OCT 5525-61 va 9583-61
g = — | = Cap JIA Cip A

= ) =18 B = w, on

k) 2 =2 < B = & 8 &0 = = =
82| B|S | B B 2|22 S 5| B |Ea
2| €| 2154 @ 2| 5 | g2lgs 5 |5= E |22
| = | |28 I | £ 5 |84 898 £ |52 i
g| B =2 |5 S| 2 &5 |g2|lps E |Eg § |58
= oD wo | 3 on < Z 2 £ e sl = =3
5 £ E £ 5 R -0 W | e ~] w | B E
S| 5 2 | & 2 2| 27| < E | B £ |33

Q Lot & 5 = = 5 5 | @
(] i) [} [} (o)

- - - - 200 920 8,0 904 904 - - 8992 | 8992
- - - | 1000 1020 8,0 1004 | 1004 - - 9984 | 9984
- - - - 1200 1220 9,0 1202 | 1202 - - 1199,2 | 11992
- - - - 1400 | 1420 10,0 1400 | 1400 - - - -

- - - . 1500 | 1520 10,0 1500 | 1500 - - - -

- - - - 1600 | 1620 10,0 1600 | 1500 - - - -

Bang 2. Tri s0 strc can don vi S, ddi vdi 6ng cdp nuée biang thép va gang cii
(kich thuéce tinh bing mm)

y _ 6ng thép va dng gang
Ong thép din hoi nude - -
I"OCT 3262-62 = Ong thép han dién Ong gang chiu 4p lue
jg MOCT 10704-63 MOCT 5525-61 va 9583-61
22 o Z Z | Duong | Chiéu Cip JIA Cép A
3 § g ,,-;;. o § kfnh_ day | 8, vdiQ . .
Sz o = k. E ngoai ’th‘anh (m%s) S, véi S, véi Q
= oF (dn) |Ong (3) Q (m%s) {m’/s)
2211000 000 2211,0 50 70 25 3686,0 11540 -
8 | 211000000 211,0 60 76 2,5 2292,0 - -
10 | 31430000 31,43 75 | 89 2,5 929,4 - -
15 8 966 000 8,966 80 | 102 | 3.0 454,3 953,4 -
20 1 660 000 1,660 100 | 121 3,0 172,9 311,7 -
25 427 800 0,4278 | 125 | 140 | 3,0 76,36 96,72 -
32 91720 | 009172 | 150 | 168 | 4,5 30,65 37,11 -
40 44480 | 0,04448 | 175 | 180 | 45 20,79 - -
50 11080 | 0011080 | 200 | 219 | 4,5 6,959 8,092 -
70 3009 | 0,003009 | 250 | 273 | 60 2,187 2,528 -
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. 5ng thép v 6ng gang
Ong thép din hoi nude
IMOCT 3262-62 = Ong thép han dien Ong gang chiu 4p luc
g POCT 10704-63 FOCT 5525-61 va 9583-61
g ) o g E Pudng | Chiéu Cip JIA Cip A
58 $% | g | g|Mmi | swq :
S 2 = ‘fé& '«5 ngoai | thanh | (m¥s) S, véi S, v6iQ
o vl (dn) |Ong (&) Q (m¥/s) {m*/s)
80 1167 | 0,001167 | 300 | 325 | 7.0 | 0,8466 0,0485 -
90 5204 | 0,0005204 | 350 | 377 | 7.0 | 03731 - 0,4365
100 281,3 | 0,0002813 | 400 | 426 | 60 | 0,1859 - 0,2189
125 86,22 | 0,00008622 | 450 | 480 | 7.0 | 0,00028 - 0,1186
150 33,94 | 0,00003384 | 500 | 530 | 7,0 | 005784 . 0,06778
' 600 | 630 | 7.0 | 0,02262 . 0,02596
700 | 720 | 7,0 | 0,01008 . 0,01154
800 | 820 | 8,0 | 0,005514 . 0,005669
900 | 920 | 80 | 0,002962 - 0,003047
1000 | 1020 | 80 | 0,001699 . 0,001756
1200{ 1220 | 9,0 |0,0006543 - 0,0006625
1400 | 1420 | 10,0 |0,0002916 - -
1500 | 1520 | 10,0 |0,0002023 - .
1600 | 1620 | 10,0 |0,0001437 - -

Bang 3. Hé s6 hiéu chinh 3, cho cac gi4 tri S, tinh todn ddi véi dng gang va thép cii

v tinh bing
0,2 0,25 0,3 0,35 0,4 0,45 0.5 0,55 0,6
m/s
§, 1,41 1,33 1,28 1,24 1,20 1,175 1,15 1,13 1,115
Tiép theo bdng 3
v tinh bang 0,65 0.7 0,75 0,8 0,85 0,9 1,0 1,1 21,2
mfs
8, 1,10 1,085 1,07 1,06 1,05 1,04 1,03 1,015 1,0

Khoéng nén slt dung cdc bang tinh toan khi kiém tra diéu kién lam viéc clia nhimg &ng
cdp nuée méi lap dit bing dng thép méi, hay ngay sau khi lap dit Sng da cé bién phdp dic
biét dé bao vé mat trong thanh éng khoéi bi dn mon va bdm cin. Trong nhiing trudng hop
nhu vay, c4n phai tinh todn theo cong thifc clia 6ng gang hoic dng thép mdi.

Tén thit 4p luc trong 6ng gang (x4m) hodc &ng thép méi cé thé xac dinh theo sic cin
don vi sau day:

11



D6i véi 8ng thép mai [tuong ng v&i cong thic (4a)]

. 0,226
s, =é=0’3ﬂ§“(1+°’?4] (12)
T
Ddi v6i Ong gang (x4m) mdi [tuong ing véi cong thic (5a)]
. 0,284
S, = or = e [1 2 36] (13)
Q d; v

ThAng thudng 6ng gang va &ng thép méi thudng 1am viéc trong khit vic qué do, siic
khéng don vi S, cha ching phu thudc vao téc d6 chuyén déng cha nudc. D€ thuan tién cho
viéc tfnh todn thity luc ngudi ta sir dung gid tri sitc khdng don vi chufn ¥ng véi t6c do
chuyén déng nuéc v = 1 m/s, c6 thém hé s& hiéu chinh vén t6c 8, 4 ké dén sy phu thudc
cla t6n that 4p luc vao luu luong hay vén t6c chuyén dong clia nudc trong khu vuc qué do.

Khi van t6c chuyén déng clia nuéc v = 1 m/s cdc cong thitc (12) va (13) c6 dang:

D&ivéi ong thép mai:

0,001478
S, = 4522 (14)
T
Déi véi 6ng gang méi:
0,001679
SD = —d—SZT'—" (15)
T

Céc gia tri S, tinh theo cong thitc (14) va (15) gidi thiéu trong Bang 4 (trang 9).

Béng 4. Cac gia tri sitc can don vi S, khi v = 1 m/s déi v6i 6ng cip nuée
biang gang va thép méi (kich thuéc tinh bing mm)

, ) 6ng thép va 8ng gang
Ong thép din hoi nuée — .
TOCT 3262-62 < | Ong thép han dien TOCT Ong gang chiu 4p lvc POCT
g 10704-63 5525-61 va I'OCT 9583-61
= -
— En 3 1A
) o | B |Puome] Chi%ud o givei| CapJIA Cép A
5 8| S, d6iveiQ | S, ddivdi g | kinh | day 0
& ;, ) Qs | .3 |ogod |manh | 5o | S,d6i%6iQ | S,d6iveiQ
& 2 | (dn) |6ng(3) (m’fs) (m/s)
508 800 000 508,8 50 | 70 25 | 23620 9604,0 -
8 68 510 000 68,51 B0 | 76 25 | 14940 - -
10 | 4222000 | 4222 75 | 89 2,5 624,8 - -
15 | 3962000 3,962 go | 102 | 30 307,8 831,7 -
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.
Ong thép va 6ng gang

Ong thép dan hai nudc ” —
rOCT 3262-62 < | Ongthép handien"OCT | Ong gang chiu dp luc 'GCT
:sgj 10704-63 5525-61 va I"OCT 9583-61
) . 5 |Dudng | Chidu | o . .1 cCipJlA Céip A
T 8| S.d6iveiQ | S,dsivéi g | kinh | day |7
“‘é > (m’/s) Q (Ifs) .3 | ngoai | thanh ? S,d6ivéiQ | S,dsivéiQ
& S | (@) |eng)| &7 (ms) (m¥s)
20 824 600 08246 | 100 | 121 | 30 119,8 276,1 -
25 228 500 02285 | 125 | 140 | 30 53,88 83,6 -
32 52 570 0,05257 | 150 | 168 | 45 22,04 34,09 -
40 26 260 0,02626 | 175 | 180 | 45 15,09 - -
50 6864 0,006864 | 200 [ 219 | 45-| 5,149 7,399 -
70 1940 0,001940 | 250 | 273 | 80 1,653 2,299 .
80 772,7 0,0007727 | 300 | 325 | 7.0 | 06619 0,8336 -
90 360,1 0,0003601 | 350 | 377 | 7,0 | 02948 - 0.4151
100 192,7 0,0001927 | 400 | 426 | 60 | 0,1483 - 0,2085 -
125 60,65 0,00006065 | 450 | 480 | 7,0 | 0,08001 - 0,1134
150 24,35 0,00002435 | 500 | 530 | 7,0 | 0,04692 . 0,06479
- - - 600 | 630 | 7,0 | 001859 - 0,02493
- - - 700 | 720 | 7.0 | 0,000119 - 0,01111
- - - 800 | 820 8,0 | 0,004622 - 0,005452
- - - 900 | 920 | 80 | 0,002504 - 0,002937
- - - 1000 | 1020 | 8,0 | 0001447 - 0,001699
- - - 1200 | 1220 | 9,0 |0,0005651 - 0,0006430
- - - 1400 | 1420 | 10,0 |0,0002547 - -
- - - 1500 | 1520 | 10,0 |0,0001776 - _
- - - 1600 | 1620 | 10,0 |0,0001268 - v

Khi van t6¢ v # 1 m/s, phai nhén tri s6 S, trong Bang 4 v6i hé s6 hiéu chinh van t6c §,.
Tur cdc cong thic (12) va (14), cling nhu (13) va (15) ching ta tim duge cdc biéu thiic x4c
dinh hé s6 hi¢u chinh van t6¢ &, nhu sau:

Dé6i v6i ong thép méi:

5, =0,889[1+

bai vdi 6ng gang mdi:

5, =_0,709(1+

v

v

0,684 J"'m

2,36 }”‘”" _

(16)

(17)

13



Cdc gid tri cua hé s6 hiéu chinh van 16¢ &, tinh theo cong thiic (16) va (17) cho trong
Bang 5.

Bang 5. Hé s6 hiéu chinh 8, cho cac gia tri S, déi véi ong gang va thép mdi

Tri 58 8, d&i vdi Sng méi Tri 86 8, d6i vdi 6ng méi
V (m/s) = ” V (m/s) = : "
Ong thép Ong gang Ong thép Ong gang

0,20 1,244 - 1,462 13 0,979 0,951
0,25 1,198 1,380 1,4 0,972 0,938
0,30 1,163 1,317 1.5 0,968 0,927
0,35 1,138 1,267 1,6 0,965 0,917
0,40 1,113 1,226 . 1.7 0,961 0,907
0,45 1,095 1,192 1.8 0,958 0,899
0,50 1,081 1,163 1.9 0,954 0,891
0,55 1,067 1,138 7 20 0,951 0,884
0,60 1,057 1,115 2.1 0,547 0,878
0,65 1,046 1,096 2,2 - 0,946 0,871
0,70 1,039 1,078 2,3 0,943 0,866
0,75 1,029 1,062 24 0,941 0,861
0,8 1,021 1,047 2,5 0,939 0,856
0,85 1,016 1,034 26 , 0,937 0,851
0,90 1,011 1,021 2,7 0,936 0,847
1,0 1,0 1,0 2.8 0,934 0,843
1,1 0,993 0,988 - 29 0,933 0,839
1,2 0,986 0,965 3,0 0,932 0.836

B. ONG GANG DEO

Su khac biét giita gang déo va gang xdm théng thudng 1a 6ng gang déo c¢6 dic tinh oo
hoc (nhw: tinh dan hdi cao, cé kha nang chéng va dap manh, cé thé kéo dan...). Nhung dac
tinh nay 1a nha linh vire hoat dong thyuc t€ cha thanh phin than chi.

Tén that 4p hzc 12 tn thit nang luong cin thiét d€ chéng lai sitc khdng thiy luc do do
nhét dong hoc clia nude va dd nham mit trong thanh 6ng gay nén.

Khi 8ng gang déo dugce trang mot 15p ximing thi hé s6 nham k lay bing 0,1mm
(k = 0,lmm).

Tén thét 4p luc ¢6 thé tinh theo cong thifc ctia Darcy nhu sau:

_?iv_ Q. (18)
D2 = gD‘ :
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Trong d6:

i - Tén that dp luc tinh bing (m) trén 1m chiéu dai 6ng (t6n that 4p lyc don v1)
A - He s6 tén that 4p lyc;

D - Pudng kinh trong cia éng, tinh bing (m);

v - Van téc déng chdy, tinh bing (m/s);

Q - Luru lugng nudc chay trong 6ng, tinh bing (m’/s);
g - Gia t6c trong trudng (g = 9,81 m/s?).

Hay cong thifc ctia Colebrook - White:

1 2,51 1 k
——=-2lo0 . + 19
Ny g“’( R, V& 3,71.le (19
Trong do6:
- k - Hé s6 nhdm tuong d6i, tinh bang (m). R6i dua gid tri cha A vao cong thic tinh tén
2
thit dp luc ctia Darcy: j= Ay .
2g.d,

Ngoai ra, tén thaf 4p luc trong dng gang déo ciing c6 thé xdc dinh theo cong thiic clia
Hazen - Williams nhu sau:

1,852
j= 6,824{L} A (20)
Cn

Céc gia tri cho trong Bang VI d&qo tinh toan theo cong thiic Colebrook - White va da
duge b8 sung bing cong thitc Darcy. Nhiing gid tri ndy ¢6 quan hé véi do nhét dong hoc
ctia nwéc v = 1,301 x 10° m’fs, ding din véi nuéc & 10°C; va tuong duong véi hai hé
$6 nhdm: 7

k =3 x 10°m = 0,03mm; k = 10 x 10°m = 0,1mm.

Ciac bang nay cho phép chiing ta x4c dinh tén that 4p luc va luu lugng d6i véi hdu hét
c4c ¢ dudng kinh. Pudng kinh dugc sdp xép twong Gng véi da s6 cic trudng hop va dp
dung d61 véi tat ca cic loai vat lidu; v6i dudng kinh trong cia 6ng tir 40 + 2000mm.

C. ONG NHUA TONG HOP

Cic cong trinh nghién ctu di chi ra rdng: stc can thlly luc cha 6ng nhua tdng hgp san
xudt tir pélyétylen va vinhinplasta & Lién bang Nga gi6ng nhu sific can cta 8ng thanh tron
(thanh nhin) thay luc.

Pé x4c dinh céc gid tri cha hé s6 sitc can theo chiéu dai 6ng thanh tron thiy luc, tdc gia
da dé nghi cong thiic sau:
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0,25

0,226
R,

A= (21)

a

Trong d6: R, = AL s6 Reynol.
v

Trong cong thitc (21) cin phai dua vio hé s6 ké dén su khac nhau vé chat lugng dit 6ng
trong diéu kién phong thi nghiém va noi san xuat cling nhu anh hudng clia méi néi. C4 tinh
dé&n he s6 nay, khi van téc v = 1,3.10° m?/s céng thiic (21) cé dang:

0,01344

= 0226 370,22
T

(22)

Pura gia tri A x4c dinh theo éﬁng thic (22) vao cong thirc (1) ta duge cong thirc tinh todn
d6i v6i 6ng cdp nude bing nhua tdng hop nhu sau:

Vl,774
i =0,000685. (23)

dl,226
T

Cédc bang tinh todn thily lyc dng c&p nwéc bang nhua téng hop dugc thiét 1ap theo cong
thitc (23). Céc dai lugng dudng kinh trong dugc 1ay theo di€u kién ki thuat chung cia céic
nuéc cong hoa (trong Lien X6 cii - MPTY 6-05-917-67), v6i 6ng c¢é 4dp, ch€ tao tir
polyétylen c6 do bén cao 12 moét trong tét ca cdc loai &ng cdp nudc bing nhwra téng hop,
dang dugc sit dung rong rdi nhat hién nay.

Trong quy pham nay sai s6 cho phép cha 'duémg kinh ngoai va chiéu day thanh éng so
véi gid tri tiéu chudn ¢6 tri s6 gdn nhu nhau vad mang d&u cdng (+). Diéu d& cho ta ddy di
co sG dé 14y dudng kinh trong danh nghia cia dng d6 lam dudng kinh tinh todn. D6i véi
éng c¢6 dudng kinh ngodi 16 + 160mm 1dy loai 6ng day (dp luc céng tic 16n nhat 10
kG/cm?). déi vé6i dudng kinh ngoai 225mm - 18y loai trung binh (dp luc cong tic 16n nhit 6
kG/cm?) va d6i vdi céc loai dudng kinh ngoai 280 va 315mm - 4y loai nhe trung binh (4p
lyc cong tic 16n nhat 4 kG/cm?).

Trdng Bang IV, dé xdc dinh cdc gid tri dudng kinh ngoai (d,) da cho cédc gid tri 10001,
tuong tng véi tén thét 4p luc tinh bang mm trén Im hay tinh bdng m trén 1km chiéu dai
ong dan; van t6c (v) tinh bdng m/s khi luu lugng (Q) khic nhau tinh bing 1/s.

Txi s6 sitc khing don vi phil hop véi cong thitc (23) sé& La:

| i _ 0,00111

T (24)
| Q | Vo .d?.zzs
Khi vn t6c V = 1 m/s phuong trinh (24) ¢6 dang:
0,00111
S, = FEEZS (25)
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Gid tri S, tinh theo cong thitc (25) cho trong Bang 6.

Béng 6. Nhitng gid tri sitc can don vi S, khi V = 1 m/s déi véi 6ng bing nhua
tong hop (MPTY 6-05-917-67)

Loai trung binh nhe C Loai trung binh C Loai ndng T
Dudng kinh
ngodi (mm) | S»d6i v6i S, d6i v6i S, d6i v6i S, d6i véi S, d6i véi | S, d6i vai
Q (m'fs) Q (Is) Q (m's) Q (Us) Q (m’/s) Q (I%s)
16 . - - - 12120000 12,12
20 - - - . 2695000 2,695
25 - - - - 757600 0,7576
32 - . . . 204800 0,2048
40 - - - - 65350 0,06535
50 - - . - 20230 0,02023
63 - - - . 6051 - 0,006051
75 - - - - 2431 0,002431
90 - - - - 926,9 0,0009269
110 . - - - 323,9 0,0003239
140 - - - - 92,47 | 0,00000247
160 . - - - - 4591 | 0,00004591
225 - - 5069 | 0,0000005069 . -
280 1,308 0,000001308 . - - -
315 0,7082 0,0000007082 - - . -

Khi V = 1 m/s tri s6 S, tra trong Bang 6 phai nhan véi hé¢ s6 hi¢u chinh van téc 3,. Tl
cdc cong thirc (24) va (25) chiing ta tinh duge theo cng thifc:

&, = !

Céc gid tri ctia h¢ s6 3, tinh theo cong thic (26) cho trong Bang 7.

(26)

Bang 7. Hé s6 hi¢u chinh vén téc 5, v6i céc tri s6 S, cho 6ng nhua téng hop

V (m/s) 8, V (m/s) 5, V (m/s) 3,
020 1,439 0,80 1,052 1,90 0,865
025 1,368 0.85 1.043 2,00 0,855
0,30 1,313 0,90 1,024 2,10 0,846
035 1,268 1,00 1,00 2,20 0,837
0.40 1,230 1,10 0,981 2,30 0,828
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V {m/s) &, V (m/s) &, V (m/s) 8,
0.45 1,198 1,20 0,960 2,40 0,821
0,50 1,170 1,30 0,943 2,50 0,813
0,55 1,145 1,40 0,926 2,60 0,807
0,60 1.123 1,50 0,912 2,70 0,799
0,65 1,102 1,60 0,899 2,80 0,792
0,70 1,084 1.70 0,887 2,90 0,786
0,75 1,067 1,80 0,876 3,00 0.780

Nho kha ning chéng 4n mon cao clia dng nhya 16ng hop nén trong qud tinh sit dung
khong thdy sic cin tang lén. Vi vay cic bang tinh toén thiy luc c¢6 thé sit dung cho éng
méi 14n éng ci.

Ngodi ra, tén that 4p luc d6i v6i 6ng nhua téng hop cling c6 thé x4c dinh theo cong thidc
ctia Colebrook - White, Hazen - Williams va c6 thé sir dung Bang VI dé tinh to4n thiiy luc
mang ludi cip nudc.

D. ONG THUY TINH

Nhiing két qua do dac khao sit tén th4t p lyc trong 6ng din nudc bing thiy tinh chi rd
ring dé tinh toén thuy luc c6 thé sir dung cong thic (21) cia Toabuman. Cong thic nay
ding dé x4c dinh hé s& sitc can ma s4t cho éng thanh tron thiy luc. Nhung anh hudng cia
méi néi trong 6ng thiy tinh nhi€u hon trong cdc 6ng san xuat bing cdc vat liéu khic va c6
thé ké d&€n bing he s6 1,25 (gi4 tri clia he sd nay cdn phai ti€p tuc nghién ctiu thém).

Khi k€ t6i hé s6 néi trén va véi v = 1,3.10°° m¥/s cong thitc (21) c6 dang:

0,01461
M= gy @D

Dua phuong trinh (27) vao céng thiic (1) ching ta nhan dugc cong thitc tinh toédn thiy
luc cho dng cip nuéc bing thay tmh nhu sau:

i=0,000745. —— (28)

Theo cong thic (28) thi€t 1ap bang dé tinh to4n thiy luc 6ng cap nuéc bing thiy tinh c6
dudmg kinh trong 1dy theo TOCT 8894-58 va dat trén mat d4t. Vi anh hudng cia méi néi
dén sic khang thdy lyc cia éng thuy tinh chua dugc nghién ciu ddy du, khi 1ap bang tinh
to4n dé ddm bdo an to2n 14y dudng kinh trong cho phép nho nhat lam dudng kinh tinh toén.
Trong bing d6 dua vao nhiing 6ng c6 dutng kinh ngodi d, bang 45, 68, 122mm va ca
nhiing 6ng d, bing 169, 221mm d3 dugc dua va, tieu chudn méi cha Nha nuée.
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Trong Bang V véi méi loai dudng kinh ngoai d, tri s6 1000i 14 tén that 4p luc tinh bing
mm trén 1m hoac tinh bang m trén 1km chiéu dai dng va van t6¢ (v) tinh bang m/s tng véi
nhiing luvu lugng (Q) khac nhau tinh bang 1/s.

6ng thiy tinh cd kha nang chéng &n mon cao, vi vy ma cdc bang tinh toan thiy lyc c6
thé sir dung cho ca 6ng mdi lan 6ng cii.

b. LUA CHON DUGNG KINH ONG DAN €O Kf: TGI CAC NHAN TO KINH TE

Lua chon dudng kinh 6ng cia mang ludi cadp nudc bén ngoai thong thudng phai dua trén
cd sd tinh todn kinh 1€ k7 thuat, ¢6 ké tdi dnh hudng cia mbi tuyén 6ng clia mang ludi va su
lam viéc chia tat ca cac cong trinh lién quan trong toan bo hé théng cip nudc. Vi su tinh
todn nhu vay ngudi ta xac dinh tri s6 luu lugng déi vé1 mdi tuyén 6ng va theo dé6 ma ding
béng luu lugng gidi han dé chon dudng kinh 6ng thich hop.

Ciing c6 thé xdc dinh luu lugng gén ding véi tri s6 luu lugng ma méi tuyén &ng phai tai
va dua vao diéu kién xay dung va slt dung, dugc dic trung bing nhén té kinh t& (9) dé lua
chon dudng kinh hgp li cho cdc doan 6ng cua mang ludi.

Gia tri nhén to kinh t€ (3) duge xac dinh theo cong thic:

- m.fp

9= 29
a.b @9

Trong dé:

b va o - Hé s6 va chi s6 mii trong cong thic xdc dinh gid thanh xay dung mot don vi
chiéu dai 6ng dan bing thép c6 dudng kinh Ia d:

C=b, + b.d” (30)

m - Chi s6 mi trong cong thic xdc dinh do déc thity luc cia dudng éng c6 dudng kinh
14 d khi van chuyén luu luong nudc 1a g:

i=k- g—m (31)
B = 2‘1'3;5 10° "I‘V‘k (32)
"”l(:l: +R)

Trong dé6:

o - Gid thanh dién nang tinh bang [d/kW h];

v - Hé s6 khong diéu hoa ning lugng phu thudc vao hé s6 diing nudc khong diéu hoa va
ché€ do bom nudc;

7 - Hiéu sudt clia t6 mdy bom nuéc;

T - Thati gian hoan vén tinh bang nam;
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R - Chi phi khdu hao téng céng bao gém chi phi slta chifa co ban va khau hao sita chita
hang ngy tinh bang phéin tram (%) clia gi4 thanh xay dung tuyén 6ng;

k - Hé s6 trong cong thic (31).

Gid tri clia cdc hé s6 va chi s6 mil trong cong thifc (30) + (32) c6 thé 14y theo Bang 8.

Bang 8. Nhimg gié tri ciia cic hé so va chi s6 mii trong cong thic (30) + (32)

ghi theo vat liéu lam ong
Céc he s6 va chi s mfii
Loai 6ng
n k m o R b
Ong thép 1,9 0,001790 5,1 1,4 4.6 53
Gng gang 1,9 0,001790 5,1 1,6 33 107
Gng nhua 8ng hap 1,774 0,001052 4,774 1,95 4,6 150

Nhimg gid tri n, k, m & bang trén cho 6ng thép va 6ng gang phil hgp véi cong thifc clia
M. M. Andriashép : '
1,9 .
i= 0,0017937. (33)

Suy tit cong thic (8) va (9).
Theo cong thifc (33) cé thé xdc dinh gid tri gdn diing d6i vdi khu vyc binh phuong siic

can (v 2 1,2 m/s) cling nhu déi véi khu vuc qua do (v < 1,2 m/s).
Cic gia tri he s6 b phu thugc vao diéu kién xay dung. Trong Bang 8 cho cdc gid tri trung

»

binh cla b.
Gid thanh dién nang dugc xdc dinh theo gia quy dinh cho titng ving.
Céc gid tri luu lugng giéi han déi v6i ting loai dudng kinh phu thudc vao nhan t§

kinh t€ (3). _
Luu hrgng duoc goi 1a luu lugng gidi han clia mot loai duong kinh khi né ciing 1a luu
luong kinh t€ ciia loai dudng kinh k€ ti€p. Khi huu lugng vugt qua gid tri gidi han phai chon

loai dudng kinh k€ ti&p.

Gid tri lwu lugng gidi han sé& xac dinh theo cong thitc:
1

n+l

1
(34)

(B[ a5 -
w{3)"] £

i d7

Trong dé:
d, va d; - Hai c& dudng kinh nhd va 16n ké nhau;

o, B, b va n - Cic ki hidu trong cong thitc (30) va (32)
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Khi gid thanh xay dung va gid thanh dién nang hién hanh cé thé 14y gi4 tri trung binh
clia nhan t6 kinh t€ 5 nhu sau:

- D6i v&i viing nii xa x6i héo lanh, viing hai ddo 5 =0,5

- D6i véi cdc viing mién trung va mién tdy Nam Bo 5 = 0,75

- Déi vé6i cdc viing mién déng bing » = 1,00.

Trong Bang 9 gidi thi¢u cic gié tri cia luu lugng giGi han duge xic dinh tng véi cic tri
s6 nhan t6 kinh t€ 3 néu & trén v cic tri s6 a,, m va n (xem Bang 8).

Bang 9. Luu lugng kinh té gi6i han

A. ONG THEP VA ONG GANG
Nhan 5 kinh t&
Khiudo | >=05 - 5=075 3= 1,00
quy udc
{mm) Céc loai 6ng
Thép Gang - Thép Gang Thép Gang
3,6 274 3,1 2,5 2,9 2,20
50 112 1,31 0,96 1.2 0,90 1,05
47 - 4,1 - 38 -
60 1,22 __ 1,07 __ 0,99 I
6,6 —— 5.8 - 5,2 -
7S 122 —_ 1,07 - 0,96 -
9.3 6.4 8.1 5,7 7,30 5,20
80 1,31 1,19 114 1,06 1,03 0,95
13,4 10,6 17 94 10,6 8,40
100 1,32 130 115 115 1.04 103
19,0 16,8 16,6 15,0 15,1 13,3
125 1.37 1,33 119 118 1,09 1,04
25,0 28,3 21,8 T 253 19,8 22,4
150 128 1,56 112 1,40 1,02 1,23
33,4 == 22 - == 265 -
175 1,48 —— 1,30 - 1,17 -
53,0 512 46,0 45,8 42,0 40,6
200 154 158 134 142 122 127
82,0 82,2 71,0 73.5 65,0 65,3
250 1.54 163 1,34 146 1,22 129
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A. ONG THEP VA ONG GANG

Nhan 6 kinh t&
Khdu d¢ 3=0,5 3=0,75 3=1,00
quy udc
(mm) Cic loai 6ng
Thép Gang Thép Gang Thép Gang
118 121 103 108 93 96
300 1,65 1,66 1.35 1,48 1,22 1,32
X J8e1 167 140 149 128 132
350 1.56 171 1,35 1,53 1,24 1,35
21 220 184 197 167 s
400 156 1,74 136 1,56 1.24 139
268 286 234 254 213 227
450 1,57 179 1,37 159 1,26 1,42
360 394 315 352 286 313
500 172 2.00 1,50 179 1,37 1,60
507 581 443 518 402 461
600 170 2.05 1.49 1,83 1,36 1,63
676 808 591 722 537 842
700 1,74 211 151 . 187 137 167
888 1080 776 966 705 857
800 175 215 1.53 192 138 171
1130 1396 987 1250 897 1100
900 1,76 219 1,54 197 140 175
1528 1930 1335 1725 1213 1532
1000 193 2,46 1,68 2.20 153 196
2197 4690 1919 4110 1744 3730
1200 194 4,15 169 3,63 1,53 3,30
2810 —— 2455 —— 2231 -
1400 182 — 1,60 _ 145 _
3248 —— 2838 — 2578 —_
1500 184 —_ 161 —_ 1.46 __
7050 — 6180 - 5620 -
1600 3,50 - 308 —_ 2.80 .
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B. ONG NHUA TONG HOP
Nhan 8 kinh t&€
‘Khidu do >=0,5 "~ 3=0,75 3=1,00
quy uée - A
(mm) _ Luu lugng tinh bang (I/s)/van t6c tinh bing (m/s)
Nhuya téng hop Nhya téng hop Nhuya téng hop

24 21 ’ 18
50 116 1,01 0,87
p 40 31 28
60 1, 38 : E 1’0 0, 95
- . = - == =
59 . 51 45
80 139 1,20 1,06
19,0 87 7.6
100 1.57 137 719
‘ . 16,9 13,8 12,1
125 165 135 118
30,0 25,9 227
150 - 223 1.02 171
o 70,3 61,0 53,4
200 2.24 195 172
113 ' 97,7 85,6
250 215 187 162
279 " : 241 211
300 4’21 K . 3,64 3,18

Ghi chii: Tt s6'1a luu heong Q tink bang lis; Mdu s6'la t6c d6 chuyén déng ciia nuéc tinh bdng mis.

Khi gi4 tri nhén t6 kinh t€ 34 khéc v6i cdc gia tri & trén thi d€ chon dudng kinh 6ng theo
Bang 9, tuong ing véi » = 1 (& d4y 5 - 1a gid tri nhan t6 kinh t¢ phi hop véi diéu kién sir
dung bang luu lugng gidi han), cdn phai xdc dinh so b gid tri gdn diing cia luu luong gidi

han q,, theo cong thic sau: _
3 . A
q,= q-{f—;- = a3, 6

Trong 36:

q - Liu lugng nude van chuyén theo tuyén dng dang xét;

3, - gid trj nhén 1§ kinh t€& theo diéu kién chiing ta dang nghién ctu va thudmg la d6i v6i
Ong thép. |
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Trong cdc bang gidi thiéu dé tinh toan thiy luc cdc loai 6ng cap nuGc bing gang, thép
va 6ng nhua tdng hop theo timg ¢& dudng kinh dua trén co s& Bang 9 bing céc dudng ké
dam c6 thé phan biét dugc pham vi phl hgp clia cdc gid tri 1000i va v, ma & d6 st dung loai
dudmg kinh ndy cho mang ludi c4p nuéc bén ngoai s& kinh t&€ hon loai dudng kinh 16n hon
hodc bé hon.

Gidi han cia pham vi nay dugc xdc dinh theo diéu kién trung binh khi » = 0,75. Déi véi
céc gid tri khdc cha nhan t§ kinh t€, gidi han dutng kinh kinh t€ nhét phai duoc x4c dinh
theo cdc s6 liéu cho trong Bang 9. Déi véi cic 6ng theo tiéu chuén quéc gia 3262-62 pham
vi dudng kinh kinh t€ nhat khong phan biét, bai vi nhing loai 6ng nay dugc sir dung chii
yéu d8i véi mang ludi cip nude bén trong cic cong trinh.

Ciing cdn nhan manh thém rang, céng thitfc (30) cho ta gid tri gdn ding cta luu fuong
quy chuin, béi vi né khong ké tdi vai trd clia mdi doan éng trong sy 1am viéc clia toan b
hé théng. Khi tinh dén vai trd nay thi Iuu lugng quy ddi s& 16n hon rit nhiéu so vi cén thiét
khi lya chon duong kinh ciia cac tuyén 6ng d6i véi mang ludi vong.

E. CAC VI DU TINH TOAN

1. Xac dinh tén that ap luc trong 6ng dan bang thép véi dudng kinh quy uée d = 50mm
("OCT 3262-62), chiéu dai 1 = 150m khi luu lugng van chuyén 1a Q = 3 I/s. '

Theo Bang 1 chiing ta tim dugc: 1000i = 99,7; v = 1,41 m/s, khi heu lugng Q = 3 Ifs.

Tén that 4p luc trén 150m sé Ia:

. 99,7
h=il=—"—. 150 =14,96
= To00 m

Tri 56 tén that 4p lyc ciing c6 thé x4c dinh theo sic khing don vi S,

Theo Bang 2 ching ta ¢6: S, = 0,01108 (d6i véi Q tinh bang #/s).

Vi van t6c chuyén dong trung binh clia nuée 16n hon 1,2 m/s, khong cdn phéi dua hé s§
hiéu chinh van téc (8,) vao stic khdng don vi S, (tic 14 8, = 1). Khi 4y tén that dp luc s& la:

h=S,...Q*=0,01108.150.3* = 14,96m

2. X4c dinh tdn that 4p luc trong 6ng din bing thép v6i dudng kinh quy uéc d = 600mm
(titu chudn qudc gia T'OCT 10704-63), chiéu dii 6ng din / = 5000m véi luu lwong véin
chuyén trong 6ng Q = 179 Ifs = 0,179 m’/s.

Theo Béng 11 chiing ta tim dugc: 1000i = 0,81; v = 0,60 m/s.

Tén that 4p luc s& la: h—ll—m 5000=4,05m;

1000

Khi x4c dinh tén that 4p luc theo sic khdng don vi theo Bang 2, chiing ta s& tim

duge S, = 0,02262 (d6i véi luu lugng Q tinh bing m’/s). Vi téc d6 chuyén dong trung binh
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cla nuGe nhd hon 1,2 m/s, cho nén trj s6 sifc khing don vi S, cén phai nhan thém hé s¢ hiéu
chinh van téc (§,); theo Bang 3 khi v = 0,6 m/s ching ta tim duge 8, = 1,115.

Tén that 4p luc s€ la:
h=35,.5,1.Q% =0,02262.1,115.5000.0,179 = 4,05m
Khi 4y chiing ta ciing nhan thdy rdng, d6i v4i luu lugng nay dudng kinh 6ng din di

chon khéng hop li 1am, hoi 16n hon mot chut va khéng ndm trong pham vi dudmg kinh kinh
t€ nhét (khi 3 = 0,75). T8t hon ca 1a chon loai dudng kinh nho véi ¢& d = 400mm.

3. X4c dinh ton thit 4p huc trong 6ng cip nuéc bing gang (gang xém)— méi véi
dudng kinh quy uéc d = 500mm (I"OCT 9583-61, cap A), chiéu dai &ng dén ! = 4000m, khi
Ivu luong Q = 260 1/s = 0,26 m’/s.

Theo Bang 4 chiing ta tim dugc siic khdng don vi S, = 0,06479 (d6i v6‘1 Q tinh bing
3
m’/s).

Téc dé chuyén dong trung binh ciia nwéc trong trudng hgp niy cé thé x4c dinh theo
Bang III; Khi 4y ching ta c6 v = 1,32 m/s. B&i vi van téc nay khic véi gid tri v = 1 m/s, cho
nén cdn phai dua thém hé s6 hiéu chinh van t6¢c 8, vao siic khang don vi S,. Theo Bang 5
bing cdch noi suy chiing ta tim dugc &, = 0,948. : :

Tén thdt 4p lyc s& la:
_ h=8§,.5,..Q% = 0,06479.0,948.4000.0,26> = 16,58m

Cén nhén manh rang, phit hgp vdi Bang III, sy lam viéc ciia 6ng d4n dién ra trong pham
vi kinh t&€ nhat (khi > = 0,75).

4. Xéc dinh tén thit ap lhye trong 6ng dan bing gang déo v4i dudng kinh quy udc
d = 250mm, chiéu dai 6éng din / = 2000m, khi lru lugng nuée Q = 66 l/s = 0,066 m*/s.

Theo Bang VI chiing ta tim thdy: ting véi lvu lugng Q = 0,066 m’/s,

+ Khi k = 0,03mm, 1000i = 5,872, van t6c v = 1,34 m/s;

Tén thét 4p luc s& 1

h=1i —5—87—2— 2000=11,754m;
1000

+ Khi k = 0,10mm, 1000i = 6,575, van téc v = 1,34 m/s._
Tdn thét 4p lyc sé 1a: ‘

h=i 1—6172 .2000 =13,150m .
1000

5. Xic dinh ton that dp luc trong 6ng din bing nhua téng hop iy&ii,dutmg kinh ngodi
d = 140mm (MPTY 6-05-917-67), chiéu dai éng din / = 500m khi luwa lugng Q = 17,5 I/s.
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Theo Bang IV chiing ta ¢6 10001 = 25,1; van t6c v = 1,7 m/s,
Tén that 4p lyc sé 1a;

h=il =£1—.500 =12,55m; -
1000

Khi xé4c dinh ton thét 4p lyc theo siic khang don vi S, theo Bang 6 chiing ta tim thdy S,
= 0,00009247 (d6i véi Q tinh bing I/s). Vi van tdc nudc chdy trung binh trong trudng hgp
nay khéc vdi tri s6 v = 1 m/s, cho nén gia trj S, cdn phai nhan thém hé s6 hi¢u chinh van t6c
3,. Theo Bang VII chiing ta tim dugc §, = 0,887.

Khi d6 tdn that dp Iuc sé 1a:
h =§,.8,.L.Q* =0,00009247.0,887.500.17,5” =12,55m;
Theo Bang IV chiing ta thdy ring, dudng kinh 6ng da lya chon (khi 3 = 0,75) 1a khéng
hop li. Nén chon loai dudmg kinh 16n hon gédn nhat theo ¢d d = 160mm.

6. X4c dinh tén thét 4p lyc trong ng din bing thay tinh véi dudng kinh ngoai
d =122mm (I'OCT 8894-58), chiéu dai &ng dén / = 500m khi lvu lugng Q = 10 I/s.

Theo Bang V chiing ta ¢6 1000i = 18,3; v = 1,25 m/s,
Tén that 4p luc sé la:

h=if=123 500=915m
1000

26



- 0'sz ¥ED £6L1 590 9'gse 02 2562 €12 - - o
- t'ie Le'0 Z'oni 65'0 g'gzZe 560 60LZ PE'L - - 0L'o
- c'6L 0g'0 £'ie 96'0 6's6¢ 06'0 061 gL - - G600
- gLl 820 8'z8 £6'0 9’29z | 58'0 60L1 gL't - - 060°0
- 8’6l 1Z'0 9'vs 050 6'0tC 08'0 17418 G9'} - - G80'0
- ¥ S20 6'99 F'0 G'GlE 92'0 0sEl GG'1 - - 080°0 |
- L't £2'0 5'66 ¥r'o ¥'161 LL'0 811 o'} - - G100
- Z' zz'0 9'2s L'0 I'gol | 990 ¥EOL oe't - - 0£0'0
- ¥8'6 02'0 0’9y gc'o gl | 29' Z'168 9Z'| L£€6 90°¢ 5900
- - - 6'6€ 5’0 £2zL | 28 5'¥9L 9L’} 9562 £8'2 0900
- - - L'¥e Ze'0 2'80l - 25'0 8'6v¥9 20') G889 65'C 550'0
- - - '8¢ 62'0 L6 ¥ L'vis 160 TAN Y ge'z 0500
- - - 6'cZ Z'o L'st £V'0 9' vy 18'0 S1vb Z1'z 500
- - - ¥'6i ¥e'0 A 8€'0 }'09E 8L0 9gse 88l ove'o
£'sl 12'0 z'gp ££°0 8182 89'0 1042 59') 5£0°0
- - r'og-| 820 9'Z12 850 6861 2 0£0'0
- - - 9'9Z vZ'0 g'zsl 6v'0 G gL'} 5200
- - - - - - Z'z01 6£'0 1'9L6 60 020'0
- - - - - - Z'9 6Z'0 2885 12'0 GL0'D
- - - - - - - 6'62 810 9'£82 w'o 0100
10001 10001 A 10001 A 10001 A 10001 A 10001 A
S,
0T 0T <1 01 A%
it Sugq yup p

(29-292€ 1D0.1) WulgsT + 9 = p (s0y dea) dyy) Sugq spnu dgs 30 104 10p A £ 10001 143 §13 3upyN ] Sueq

(NYX) DNQNHL ONVDO VA JTHL ONYE DOAN dYD ONOQ OHO
‘OATAQHLNYOL HNLL ONYE JYO

I 3uony)

27



ve'z | zzo | o'z | sg'0 | 622 | 09'0 | 6'vs | 82'0 |9'ovz | ov'L |9ces | vE'T | - - - - - - | st
20z | 02'0 | 18'0 | €60 | ywZ | 950 | v'8y | £L'0 |9'60Z | LEL | ECi8 | QLT | - - - - - - | oLo
28'L | 610 | 26 | 180 | S1Z | 250 | Z'zv | 89’0 | 208t | 2'L |T'lOL| €0'T | - - - - - - | s9'
- - | si's [ sz0 | 98k | sv'0 | g'0E | £9'0 |@'sSh | TV |€'265 | 8L [ - - - - - - | og'0
- | vy | 920 | 6L | v¥'0 | 1'iE | 2S'0 | G'2EL | €0') |1'20S | 2L |2k | w2 | - - - - | s5'0
- | - Jsre|vzo | ver | ovo | 29z | 250 |6'0LL | €6'0 |6y | 95) | THET | S6'T | - - - - | os'0
- - {we | o | 1 | ogo | 9rz | 2v'0 | €16 | ¥8'0 |L'ose | ov'L | o8l | s9'T | - - - - | s¥'0
- - - - {g6'8 | ceo | gL | 2vo | geL | ss0|9sez| sz |gevh | e | - - - - | o¥'0
- - - - | go'L | 8z | g€y | 2€'0 | §'26 | s9'0 |v'o0z | 60} | 960L | 90T | 0S8E | LE'E | - - | s
- - - - | et's | vZ'0 | s0b | 160 | t's¥ | 950 |6'%SL | ¥6'0. | 0208 | L2} | 6282 | ¥8'Z | - - | og0
- - - - 1e'e | 0z0 | 262 | 920 | Z'he | 1v'0 | 9'0ML | BLO | 409G | ¥'L | ¥O6L | L€ | - - | szo
- - - - - - | ws | zo | 60z | 280 | s'eL | 29'0 |s'o9e | 8Lt | 52 | 68'% | - - | oz'0
- - - - - - Loy | ozo | 6L | oc'o | 6'99 | 650 |92z | ZV'h | SELL | o8L | - - | &0
. - - - - - - - | g | ve'0 | 909 | 95'0 [1'962 | 901 [ siob | 02 | - - | 80
- - - - - - - - | o5 | 2ze0 | 995 | €50 299z | 00'L {€'806 | T | - - | Lo
- - - - - - - - O'vL | 0S'0 | 06V | 0S'0 | 8262 | ¥6°0 [ 9'¥08 | LS’} | 0OPS | OL'E | 910
- - - - - - - - gz | sz0o | 9ev | 2r'o [0z | 880 [zz0L | 2v'L | 9bLv | 16T | SL'O
- - - - - - - - | viL | ozo | s | 0 | 2'ser | 28’0 |0'oke | ZE' | YELY | 24T | #L'O
. - - - - - - - {zre | o | Lec | o [o'Tor | L2'0 [ 2'heS | €2'L | G9SE | 282 | €10
- - . - - - - - | e | zzo | zez | 2e'0 [ 6'6eL | L2'0 |Z'2sy | vi'L | 2808 | €ET | 210
0001 | A |10001| A& |10001]| A |10001| A |0001| A |10000| A [W0001| & [10001| A {10001 4
oL 0s o € 5z 0z S1 0T (/D
w1 3ugq qup p 0

13upq oayr dn g

28



29

0z'h | tzo | vi'e | oz'0o | Z¥'y | SE'0 | 901 | 0G0 | 6'SE | Z8'0 | 0'9EL | 6E'L | 8'08Z | €81 - - - - G2}

pL'L | 0Z'0 | €0°Z | ¥SZ'0 | 0TV | ¥E'O | L'OL | 6¥'0 | O'PE | 08'C | ¥'8ZL | GE'L | 0'G9C | 8L - - - - 04'L

- - €6' | 62'0 | 96'c | €€'0 | £6'6 | 8¥'0 | Z'ZE | 820 602k | LEL (96¥Z | TL'L | GOLL § 80'E - - 59'l

- - €'t | vZ'0 | L2t | 2e'0 | L0'6 | 9v'0 | V'OE | G0 | Z'€Mb | L2 | L'VEC | L9V | S60L | 667 - - 09y

- - gL'y | €20 | 9g't | €0 | 15’8 | SY'0 | 2'82 | €4'0 | L'90L | €2} | €022 | €9°L | 820L | 06 - - gg'l

- - €9'L | v2z'o| 9g'c | og'0 | g0'8 | €¥'0 | 022 | V20 [ €001 | 6LV | €902 | LS'L | G'T96 | 08'C - - 0s't

- - ¥5L | 2ZZ'0 | 9V'e | 620 | 66’2 | Z¥'O | ¥ | 890 | L'P6 | Gi'L | 8T6L | 25°L | ¥'668 | LLT - - S’}

- - vy'L | 120 | 46'C | 92’0 | 602 | OV'0 | B'€Z | 99°0 | Z'88 | L'} | 2641 | 9¥'L | G'8E8 | 297 - - ov'L

s - 9c'L [ 0Z'0 | 82T | £2'0 | ¥9'9 | 6€'0 | €2C | ¥9'0 | ¥'28 | L0°b | LL9L | \¥'L | 9'6LL | 2ST - - GE'l

- - - - 092 | 92'0 | 42'9 | ££'0 | 80C | 19’0 | 8'9L | €0') |0'GGL | 9E'L | 0'€TL | E¥Z - - og'l

- - - - £V'Z | 620 | 64'G | 9E'0 | ¥'6L | 6S0 | ¥'IL | 66'0 | E'EPL | LE'L | ¥'899 | ¥ET - - sZ'l

- - - - 9z'¢ | ve'o | 8c's | GE'0 | 0'BL | 50 | 1'99 | S6'D | 0'ZEL | ST | O'9L9 | vE2 - - Al

- - - - OL'Z | €20 | 66'F | €£'0 | 991 | S0 | L'19 | 26'0 |E1ZL | 02V | LGOS | GbE - - St}

- - - - ¥6'L | 220 | LO'F | 280 | £'6L | 250 | £'95 | 980 |6'LLL | SL'L [ 94LG | 902 - - 0Ll

- - - - 62') | 120 | ¥ZY | 0E'0 | L'vL | Y0 | LVS | P80 | 9COE | OV'L | 9'Lib | 96) - - G0'}

- - - . - vg'L | 020 | 68'c | 62'0 | 6°TL | 44’0 | Z'.¥ | 08'0 | 9'¢6 [ GOV | 822y | 8L | 099 | ZL'E | 00'

- - - - - - GS'e | 220 | @'LL | SP'O | 6'2F | 940 | 'S8 | 66'0 | V'98E | BL'L | 86YL | 96'Z | 560

- - - - - - €2'c | 92'0 | z'0b | Zv'0 | e'8E | 220 | 0'2L | ¥8'0 [G'ovE | 89'L | PPEL | 18T | 060

- - - - - - Z6'7 | ¥2'0 | vo's | OO | 0'GE | 89'0 | Z'69 | 68D | }'60E | BG') | 66LL | S9'Z | G680

- - - - - - 297 | ez'0 | vo's | 860 | €1€ | ¥9'0 | 6'49 | ¥8'0 | 8'SLZ | 0S'L | 2901 | 0S'Z | 08D
10001 A 110001 | o | 10001 A& | 10001 A JI000T | A [1000L] & | 10001 A1 10001 4 | 10001 A

001 06 08 oL Y o Zt 154 0z (s/D

wu Sugq yun p O

I fupq oayr dar g

o~ e



- 6’k [ 9z'0 [ zt'v | wwo | L'z [ eg'o | g6 | 120 | 8'2€ | 1O'L | 2'sEL | S9L | M'ebS | 62T | - - §'e
- Ze'l | 952'0| 26'c | OV'0 | €0°2 | 1S'0 | L'PL | 89'0 | 8'GE | 86'0 | 1'8CL | 09'} | V'EIS | LL'C - - v'e
- gZ'l |evz'o| 12'c | 68’0 | 99'0 | 6¥°'0 | 6'€L | 99'0 | 6'€E | S6'0 | 9'02ZL | SG'} | L'eey | €9 | - - £'e
- 6L'L | ¥2'0 | 1s'c | 8€'0 | 08'9 | s¥'0 | Vel | ¥9'0 | 0'Ze | 26'0 |¥'ELL | LG'} | 8'¥SY | ST | - - Z'e
- gL'y | €2'0 | 2e'e | 9€'0 | G6'S | 9¥'0 | ¥'ZL | 29'0 | ¢'0E | 68'0 |S'00)L | S¥'L |8'9Ev | v'ET | - - [ be
- 90't [9zz'0| €1'c | sc'0 | 09'6 | 6¥'0 | 'V | 090 | ¥'8Z | 98°0 | L'66 | \¥'L | L'66E | 6ECT | - - 0'c
- 00'L [812'0| 962 | ¥E'O | £2'G | €¥'0 | O'VL | 850 | L'02 | £8°0 | 2'€6 | L€'} | S'eLE | MET |2'MiL| €0'E | 6T
- ve6'0 | 12’0 | 222 | €80 | S6'% | 2v'0 | €'0L | 950 | 0’6z | 180 | 6'98 | 2€'L | T'ope | €2Z | 6'8LL| €6'C | 82
- 88'0 | 02’0 { 657 | 2e'0 | ¥O'F | ov'0 | s9'6 | ¥S'0 | ¥'€Z | 820 | 8'08 | L2} |8'€TE | Sb'T | G'898 | 28'C | LT
- - |- | @z | ieo | ee'y | 6€'0 [ 10'6 | 250 | 842 | SL0 | 6'%L | 2T | TO00E | L0'C 16619 2LT | 9T
- - - | 92'z | 620 | ¥O'v | L&'0 | 6€'8 | 0S'0 | €02 | 20 | 9'69 | 8LV | 9'LLZ | 66k | V€IS | 19T | ST
- - - |ovz|ezo|szre |9co! 642 | 8ro] 88 | 690 | S'v9 | €L'L | 8'GS2 | 6L |E'BES | 1ST | ¥
- - - | g8 | 22'0 | s¥'e | ¥E'0 | 22’2 | 9v'0 | ¥'ZL | 99'0 | 9'65 | 80"k |O'sez | £8'L | V'S8 | OV'T | €2
- - - jo08'L | 920 1€ | cco| 999 | pro | L'OL | €9'0 | 8PS | PO'L [0O'GIZ | Si |@'evy | 082 | 22
- - - oo | sz0 |96z {teo| €'o | avo | evL | 090 | €05 | 66°0 |6'G6L | L9} |¥'yOV | 02T | 1T
- - - | zg'v | ve'o | 12z | 080 | 19'G | O¥'0 | S'€L | 8G'0 | 6'sy | ¥6'0 | Z'21 | 66} | 8'99E [ 60'C | 00°2
- - - Jor | ez0 | 65T | 62'0 | 9€'s | 650 | 6'CL | 95'0 | 'y | 26'0 | 6'801 | SS'I | Z'8¥E | ¥O'T | S6')
- - - | 681 |¥zZo| er'z | ¥eTO| 2L's | 820 | €21 | S50 | 8'V¥ | 68'0 | £'09F | 1SL | O'LEC | 66°) | 06')
- - - leer | zzo | esz i ezo | a8y | 80 | L4 | €60 | £'6€ | 48'0 | 0'2ZGL | ¥ | @'ElE | €6') | S8}
- - - L2 |aeo] sz | 220 | S9'% | 980 [ 2'Mb | 26'0 | 8'.€ | S8'0 | BEVL | EFL | 1262 | 88'} | 08°)

10001 10001 | & {10001 A |10001| A [10001| A (10001 | A |100OI | A [I00OI| A [10001)] A
081 YA 001 06 08 oL 05 or (43 (sfD)
won Sueq yun p 0

1 8upq oayp dat




ze't | 620 | zve | o [ o9g'6 | go'0 | 691 | z8'o [ 8'se | 1L | oL | 85t | L'see | 65T - - G's
gz'L | 982'0 | zo'e | lov'o | So's | ¥9'0 | P'OL | 180 | 9¥E | 60'L | 248 | GG’V | V'EEE | #6'2 - - 'S
vZ'L | 820 | z6'z | e6g0 | ¥2'8@ | 290 | &Sl | 620 | v'ee | 200 | S'¥8 | €54 | i€ | 08T - - £'s
o'y | 920 | ze'z | eco | v¥'e | 19'0 | €61 | 80 | 2T¢ | SOV | ¥U8 [ 0S5 | 9'66C | S¥'C - - z's
oL't | 220 | z'T | 8o | SL'8 | 090 | Z'%L | 940 | Ve | €0') | €'9L | 'L | 2'882 | O¥'2 - - 1S
Zi'L | s9z'o | 9%z | 24€0 | 982 | 650 | WL | G0 | 66 | MOV | Z'SL | WY} | 0'2LZ | SET - - 0's
g0'L | 9z'c | €5 | £0 | 6s'. | 85'0 | l'€L | €20 | ¢'82 | 660 | 2CL | W | 0992 | M£% - - 6'v
vo'v | sz0 | v¥'Z | 9g0 | 0€2 | 250 | Z'eL | TL0 | €22 | 160 | €69 | 8€'L | €652 | 92T - - 8'y
00 |evz'o | sz | sco | g0z | sso | 22 | oro | 29z | s6'0 | S99 | se | LvvE | 12T - - L'y
96'0 | vZ'0 | 92'2 | €0 | 929 | ¥50 | 2 | 69'0 | 9'6Z | €60 | 2'€9 | TE'VL | vvEZ | LL'2 - - 9'y
€60 | 8€2'0 | 81'Z | 6€E0 | 6¥'9 | €50 | 241 | 29'0 | 9vz | 16'0 | 609 | o€’V | €¥T | TLT - - gy
680 | €20 | 60'c | €60 | €2'9 | TS0 | T | 99'0 | 9'€Z | 68'0 | T'8G | L2V | Sl | 20T - - p'e'

98'0 | 82Z0 | 10'Z | 2€'0 | 86'c | 160 | 804 | ¥9'0 | 972 | 480 | 965 | ¥21 | 8'v0Z | 20T - - £y
Z8'0 | zz'o | e6') | 9ie'0 | €25 | 6¥'0 | £0L | €90 | L1Z | s80 | i'es | 1T | v's6L | 86') - - v
620 | 212’0 | ve'L | e0c’0 | ev's | sp'o | 286 | Lo'0 | 20z | €80 | @05 | 81’k | Z'9sl | €6t - - L'y
G20 | 20 | 9L'L | oc0 | sZG | 0 | w6 | 09'0 | 8'6L | 180 { S8y | SL'V | €L | 891 - - 0'v
zL'0 | 2020 | 69°L | 62'C | LO'S | Oov'0 | 1L0'6 | 890 | 6'8 | 620 | €'9v | ZV'} | G869l | ¥8°4 - - 6'c
69'0 | 0zZ'0 | 19°L | 9820} 82V | SY'O | 09'8 | L50 | 0'8L | 220 | L'¥v | 60'b | 009 | 6'F | #'MP9 | 20'€ | 8'E
99'0 | 961’0 [ ¥S'L | 820 | 95'v | v¥'O | 6L'8 | 650 | 2L | S2°0 | OC¥ | L0°v | 21SE | ¥} | 0'809 | ¥6'C L'
- - o'y | 420 | vE'Y | Zv'0o | 641 | ¥5'0 | €91 | €20 | 668 | ¥O'L | 9'€vb | 0L’V | 9'6iS | 98'C | 9

10001 A 10001 A 10001 A 10001 & | 0001 A 110001 A 10001 A 10001 S
051 YA 001 08 0L 0s @%

ure Awreq yuy p

] Bupq oaypdaj



0£'z | 16£0 o¥'s | §95'0 | 9'9l 88'0 1'og ZLL 9'59 LSl Z'69l 9L'e - - 61
¥2'e 6€'0 £€€'s | 8550 L'gl 18'0 v'6g LL'L 6'€9 6¥'l 8'v9l {4 - - ¥l
.6l | 1820 0Z's 55'0 sl 92'0 9'seg 60'L 229 ' £'094 oL'e - - £l
y1L'Z 8€'0 L0's ¥S'0 £'GL G8'0 612 80'L G'09 SF'L 0'9G1 102 - - z'
607 | 94€'0 | ¥6'¥ | Ses'0 | 0'Gl ¥8'0 z'12 a0'4 8'85 £F'l 2161 ¥0'2 - - 1L
€02 LE°0 8y | 1280 | 9%l 28'0 592 S0'L Z'Ls Ll vivl 20'C - - 02
86'l 99¢'0 69'Y Zs'0 vl 18'0 g'se £0'L 9'6s 6E'l Z'erl 66'} - - 6'9
€6} 9g'0 IS 15'0 8l 08'0 L'se Z0'l 0'vS €' L'6EL 96'L - - 8'9
g8'l gse'0 | S¥'v | S050 v'El 62°0 vz 00’4 v'2Zs ge'l 1'sel £6'l - - l'9
£8't Sg'0 £C'y | 86¥°0 L'EL 81'0 L'ET 66°0 805 €€’} L'LEL 06't - - 9'9
82'l Fe'0 1z 6¥'0 'L 210 ‘ez £6'0 £'6r LEL (R¥F 4} i8°) - - G'0
€' 660 | OL'Y 8¥°0 vzl GL'0 ¥'Ze 96'0 8'iy 6¢'} ezl ¥8'l 8¢S LO'E ¥'9
89'l £€'0 86'c | G¥'0 | 071 vL'0 gz ¥6°0 £'op YAl ¥'6llL L8l L'eey | 16'C £'9
¥a'l 62€'0 | 19'¢t | Z9¥'0 | Z'VL £L'0 (¥4 €6°0 6 SZ't 2'GLL 62} 6'gzy | €6'¢ z'9
09'L ze'0 9l'e 9v'0 €11 zl'o 502 16'0 AR £Z'} 021y 9z'l Zy | 18 1'9
¥s'L 8LE'0 | 69 S¥'0 0kt 12'0 6'61 06'0 0'zv 1Z' £'80} €'l 8'86E | €87 0'9
05°L LE'0 vg'e | SHY0 9'olL 69'0 €6l 28’0 8oy 6L'1 L'vol oL't 1'sge 8.'C B8'G
Gp'L L0€'0 gP'e | L8V°0 | £01 89'0 '8l 18'0 G'6E 1) z'101 19'1 L'2LE £L'2 8'G
A 0g'0 Ze'e £F'0 66'6 190 1'gl §8'0 z'se gL'l 1'16 ¥9'l 6'6G€ 89'2 s
IE' 020 | TTe Z¥'o 19'6 99'0 gL ¥8'0 0L €L} e'v6 19" v'ive ¥9'e 9's
10001 A 10001 A 10001 A 10001 A 10001 A 10001 A 10001 A
0s1 STl 001 06 08 7) oS a%
wru §weq yup p

[ 8upqoaprdang

32



Z6'e 0S'0 e 912'0 L'st ZL'L gL 'l £'501 16'1 g'LL2 bL'e ¢'6
ov'e 86+'0 GZ'e 8040 Z'sz by 8'or oF'L L'eoL 68') 8'692Z 12T v'e .
6e'e 6¥'0 60'8 04'0 1'¥2 60°L 8'GY 6€'} 6'00L 8l z'092 89°C £'6
Ze'e 881'0 £6'L 69'0 A 74 20°} 8'vy Lg'} 8'86 Ge') 9'vse 59 z'6
9z'c 8r'0 'yl 9289'0 l'tee 04 g'er 9g't 9'96 €8’y L'y 29'C '8
0z'c LIv'o z9'L 819'0 z'ez 90°L 6Zv ce'l S'v6 e’ L'eve 65°C 0’6
gL't o 9v's 19'0 L'ee G0'} 6'Ly £e’l ¥'Z6 64°1 £'eee 95'z 6's
0'€ 99p'0 L' 99'0 £'22 ¥0'i 0'vv A ¥'06 L' 0'ceZ £5'7 8'e
L0'E gr'o gL’z §59'0 8'iz z0'l Loy 0E'} £'88 gL'} 22T 052 '8
¥6'C 9G+'0 L0°2 8v9'0 g'Le LO'L L'6¢ 62’1 £'08 €'} §'zee 8r'z 9'g
88'Z S0 98'9 ¥9'0 6'02 00'L Z'ge ' £'v8 L' v'ig Sy'T g'8
z8'T ShP'0 L2'9 “£9'0 ¥'0e 66'0 £'2¢ 9z't £Z8 69'4 £ZIT r'e ¥'s
91'z 1240 15'9 §29'0 0'0g 860 g'9e A ¥'08 191 £'202 or'e £'s
0L'2 SeV'o Z¥'9 819’0 G'6L 16'0 9'se £C'1 S'8L €9'l €202 9e'z z's
¥9'2 62v'0 82'9 19'0 L6l S6'0 L've A 9'9 £9°1 v'16L £ 1's
852 Zr'o 14%] 09'0 '8l ¥6'0 0've 0Z'L IN7i 19'L 9'z64 0£'2 0's
£5'2 6LP'0 00'9 665'0 z'slL £6'0 z'ee gL'l 82 6G°L 8.8 12T 62
'z L0 28's 885°0 8'll 26'0 r'Te L 0'LL 18°1 0'c€8l §2'¢ 82
(R 8070 £L's 85'0 vl L6°0 9'Le gLt 2'69 6S'L '8/l 2’z L'l
9e'2 0v'0 65'G L5°0 0Lt 68'0 6'0 173" ¥'29 €5t 8'cll 6L'2 9L
10004 A 10004 A 10001 A 10001 A 10001 A 10001 A
oSt ¢Tl 00t , 08 0L AM_V
wur Fueq qup p

] Supq oayy dnj

e

33



16'9 €2'0 l'ol vo'l Z'es 29’k 1'00b 50T 9'0zz 112 - - Gl'tEl
69'9 zL'0 Lol Z0'L £'1s 6S'L 5'96 z0°C 1212 2Lt - - os'cl
ot'o 040 9's) 00'L ¥'6b 85'l 6'26 86'L 6'¥02 19'2 - - czZ'el
¥Z'9 69'0 0'Gl 86'0 §'Ly €51 ¥'68 ¥6'l 2'L6i 29'e - - 00'clL
20'9 89'0 G'¥l 96'0 L'sy 08} 0’08 L6} 1'68) 18T - - T ArA
18's 99'0 11 v6°0 o'ty W 128 18'L £781 28T - - 0s¢lL
09's G9°0 y'EL Z6'0 Z'ey 1223 ¥'6L €8'l b'SLL 'z - - Sg'eh
6E's ¥9'0 6'ZL 08'0 S'ov Wl Z'od 64} 189l Zr'e - - 002k
61'S Z9°0 vzl 68'0 8'8¢ 8e'l b'eL 9L’} 119l 18T - - S2'L
66'% 19'0 0zl 18'0 Z'i¢ ge'l 0'0L L £'¥G1 Ze'T - - 0S'h4
6.y 09'0 gL §8'0 9'ce ze'l 0'29 89°L L'yl 2T - - Sz'LE
09'% 86'0 0l £8'0 0've 62'L 0'v9 y9'L Z'irl [AAA - - 00'LL
W'y 150 90l L8'0 §'2¢e 1Z'l Z'19 29't 6'vEl 2 - - GL'0L
ey 95’0 Hob 62'0 0'Le ZA £'8S 51 1'geL 2Lz 2'Leg Z0't 05'0}
po'y ¥5°0 19'6 11'0 9'62 b2 9'ss £5'L 9°Zei 90'2 b'gig 662 sZ'0L
i8'C £5'0 vZ'6 GL'0 £'82 8L’} 625 &¥'l 2911 10'Z 6'00€ 882 0'0L
08'c §Z8'0 10'6 92’0 8.2 LV} B'1S 8v'l p'riL 66'L 6'¥62 58z 6'6
£L'e 25'0 06'8 8€2'0 z'1e SL°L 8'05 ot'L V2L 16'L 6'992 z8'e 8'6
99'¢ 150 178" €20 1'92 7Ll 8'6v G¥'l 8'601 G6'l L'€82 62'C L's
65'E 60G'0 15'8 z.'0 z'9g €'l 8'sr eVl 920l £6'l £LT 9T 9's
10001 A 10001 A 10001 A 10001 A 10001 A 10001 A

osi YAl 001 06 08 oL a%

wur Sugq yui p.

13upq oayy dar [

34



Z'Ll 6L'L 9'er 0L'L r'evi $9'7 - - - - §'2T
591 L1} Ly 99't Z'9€l 65'C - - - - 0'ze
8'Gl pLL 8'6¢ Z9'L o'ocl €52 - - - - g'Le
z'sh L) 0'se 8s'L (874} ¥'e - - - - 0'1g
gyl 60't Z'ot ¥S'L Z'sll (Rr4 v'zze | 90't - - 6'0¢
g'el 90'L S've 151 G'ZL 68T LHe 66'C - - 0'02
Z'el £0°) 8'ze 'l 0204 0£'C z'oz 162 - - g'6l
9zl LO'L L'ie £F'L 9104 ¥2'2 L'L61 ¥8'Z - - 0'6)
o'zt 86'0 S'6¢ 6€'L £'96 8L'e L'igl 9.'C - - g'gl
vl $6'0 642 9g'l L6 rANA SLiL 69'Z - - 0'sh
80l £6°0 ¥'9¢ Ze'l 2'98 90'e L'29) 797 - - gLl
Z'0l 060 6've 8z't £'ig 00'2 6251 12K - - 0'LL
896 18'0 S'eT ve'l 9'9L 6 L'ppl ' - - g9l
rL'6 680 v'ez FA 0ZL 8g'l g'sel 6€'Z - - o'gl
z9's 28'0 8'0¢ L1 9'19 z9'l IrAR Ze'T - - §'Gi
z1'g 64'0 9'6t €'l £'eo L'} 1'6LL vZ'C 9'29z FAVES 0'st
18'1 8.'0 0'6l L Z'h9 vi'l L'SLL 0z'2 6'€5T 16'2 Si'vL
29'L i'0 v'gi 60'L L'6S L'} gL LT v'sre 26°C 0S'vl
8e'L 9.'0 8'4) 10 LS 89') G201 €12 0262 18'C GT'ri
GL'z v2'0 z' G0'L 1SS G9'l L'E0L 602 '8zt 28'c 00'vL
10001 A 10001 A 10001 A 10001 A 10001 A

0s1 5zl 001 06 03 A.Mc

unu Fugq yup p )

[ 3upq oayy da1 |

35



- - - 1'89 8e'e . - oo'sy | s'se 2L L'L6 S¥'z - - g'ze
- - - 1's9 £€'C - - o'vy | Lve 0L £'s8 W'z - - « 0'Z¢
- - - 129 %'T - - oo'ey | L'€g 19t §'s8 18T . - §'1g
- - . 6'65 £2'C - - 00'zy | 9'eE ¥9'L 8'z8 ve'z - - 0'LE
- - - 0'4G IV'E - - 00'kly | 91 29'l z'os 0£'Z - - g'oe
- - - £'%S Z1'z | 681 lo'e | oo'or | <o 65'l 9'LL 92'T - - 0'og
- - - 6'2S 60'c | S'veL | 867 | 05'6e | 6'62 95'l 0'sL 72T - - G'6C
- - - 9'15 02 | VgL | ve'z | oo'se | 4'se vg'l §'2L 8Lz - - 0’67
Z'owe | 2zo0'e | 002G | €£0S v0'z | 8421 | 06T | 05'8€ | 912 1S’ 0'04 5.2 - - 5'8e
v'o0l | 26T | 00'9s | 0O'6¥ W'z | S'vZL | 98'T | o0'gE | 9'92 8t'l 9'29 L'z - - 0'8Z
g'zoL | 16'7 | o0'ss | L'iv 66' | 22k | e8'z | os'ie | sz ot'l 2's9 102 - - 512
6'86 98'2 | 00'vs | S'ov 96t | 0'8LL | 62C | 00'Ze | ¥ £yl 8'z9 £0'2 : - 0'1Z
£'s6 187 | 00'es | Z's¥ €6's | g¥LL | s2'T | os'ee | g€z ov'L 509 00'Z - - 5'9Z
g8'16 91z | 00'2s | oO'%v 164 | L'bLL 12'z | oo'se | e'ee e’ £'85 96| - - 0'9Z
£'e8 012 | 001 | 8'er gg't | 9's0L | 297 | og'se | L'E 5e'l 1'9g Z6'L | 6281 | 00 §'sZ
8'v8 gz | o0'0s | 9 5g'L | 9'sol | ¥9'z | oo'se | Tz Ze'l 6'cS 9g'L | 8'5il | ¥6T 0'6Z
518 09’z | oo'6y | vov gg'l | 9'zoL | 09'z | os've | voZ 0g'} L'LS 581 | 6'89L | 88'C §'ve
Z'8L vs'z | oo'sy | Z'se 08’ L'66 o5'z | oo've | g6l 12') L6y 18 | 0791 | €82 0've
0'ss 6’2 | 00'2¢ | 1'BE gL'l 1'96 'z | os'ee | L8 GZ'l 'Ly o] v'esL | 1T g'el
g'LL vz | oo'or | 0'l€ L' 6'€6 ev'z | oose | o8 zz'l 9'sh gL'y | g'apl 122 0'sZ
10001 A 10001 A 10001 A 10001 A 10001 A 10001 A
0sT va 0s1 STl AMC 0s1 ¢Z1 001 a%.
unu Fueq Yup p wur Fueq yuy p wrur Sugq yup p

] 3upq oayy dar g

ety

36



¥2'z [ 1€'0 | 'S | S0 | 90 650 _ 8've |mmw._ g'ee | 66'0 | 0zt | 90'c |oe'0 | 0L | Z¥'0O | 6'0L | 0SO | OF'L
J.zvz {oso] o's | o | oor | 250 | v'ez | 180 | 99c | 960 | OME | 68'C | 620 | 299 | ObO | EOL | 8YO | G5
00'z | 620 28%v | zv'o | sr'eé | sc'0 | 0'Zz [ 8L'0 | S'bE [ €60 | o0'c | €L'C [820 | ve¢'9 |ec0| 696 | 0| 0§
gg'L | 8z0| esv | 10 | 68'8 | 50| 20z | G20 | ¥ee | o060 | o6z | 26T | 20 | sgs | ec'0| zZi'e | s¥O | Sl
12 | 220 oe'y | ov'o | w8 | 2Zs0 | ¥'6L | €20 | eo0s | 2980 | o8z | Wz |9c0 | 2s's |9c0 | es's | ¥wO | OV
99') |oz0| co® | se0 | 182 |os0o | 1'et | o020 | €82 | ¥BO | 0.2 | 92'¢ | S0 | ib'S | se0 | zTO®R |evo | SEM
- - 9/'¢ | /€0 | 622 | 8Y0 | 6'9L | 890 | ¥oz | 180 | 09C | 2 | ¥vZ'0 | €8y | vE'D | oYL | OF'O | OF)
- - IS’ | se0 | 62'9 | ov'0o | 'L |90 | 9vZ | 8L0 | 05T | £6'v | EC'0 | IS'¥ | 20| 86'9 | 6€°0 | ST)
- - oze | veo | 1e'9 | w0 | 9% | zo0 | 82 | sizo | ovz | veL |2z'o| ei'v | 10 | ev'e | g0 | o2

- - zoe | zeo | s8's | ev'o | s'¢€r | o90 | L | 120 | o€z | 02t | 120 68¢ | OE0O | LO'9 | 9E0 j SI'I
- - 627 | 10| ov's | w0 | 2 | 450 | ¥6L | 89'0 | 0ZE | 89L | 0T0 | 65€ | 620 9G5S | ¥€0 | OL'L
- - 57 | 080 | 96'v | 6€'0 | G4 | S50 | 62 | 690 | 012 - - IE'E | 20| 'S | £€0 | SO'L
- - 9e'7 | 820 | 9S'¥ | 20 | SOL | 250 | €91 | 290 | 00°C - - €0'c | 920 | 69% | K£0 | 00')
- - 9z'z |GLZo| se'¥ | 9€'0 | 004 | 10 | 9'GL | 190 [ S6) - - 117 [ s20| eZ'¥ | 0E0 | G560
- - GL'Z | £20 | Gt'v | s€0 | 956 | 6¥'0 | 6'FPL | 6S'0 | 06'} - - 25’z | eZ'0 | e8'c | 82'0 | 060
- - s0'z | 9z'0 | 96'c | vE€'0 | 16 | s¥0 | Z'¥L | 85'0 | S8} - - 822z | 220 | 1St | 920 | G980
- - 96’y | 620 | 2'¢ | €0 | 298 | w0 | s'€l | 95’0 | 08 - - 60’z | 120 | er'e | S0 | o8
- - 9¢'L | s2'0 | 8s'e | Ze'0 | ¥2'8 | s¥'0 | 8T | ¥S0 | SL - - - - z8'T | €20 | SL'0
- - - - ov'e | €0 | 28'L | v¥O | TT | €50 | 02} - - - - 6v'c | Z¢'0 | oL'0
- - - - €Z'¢ | 050 | 'L | E¥'0 | S'ML | 1S°0 | S9U - - - - 6L’ [0Z'0} S9'0
10004 | A | 1000} A 1000} A 10004 | A | l00OL | A ..w_e 1000} A 10001 A 10001 A .

001 08 7] 09 o Sl 09 05 o

wiws fugq yuy p ww Bugq yup p

(€9-POLOTT 1DOJ) Wug0oT + 0§ = p doyy Sueq spnu dpd Sug 104 10p A €A 10007 i1 913 Suny -1y Sueq

37



L0 | 6220 | 604 | Goz'0 | 26'Z | vi€'0 | 9¢'s | 1§'0 | 02l | €L'0 ||o'oz | 96'0 || 0Z9 | se'L | 966 | 29 | 2Z'G
v2'0 | S22'0 | SO'L | 920 | €¥'T | 480 | 8M'S | 060 | 08Tk | ZLO |[0'6er | ¥6'0 || 9'%66 | €€ | 0'06 | 63} | V'S
12'0 | 0zZ'0 | 20'v | sSzu | S€'z | 9€'0 | 00'6 | 6¥'0 | oe'ZL | 120 |1z | 26'0 || €46 | o€ | Ze6 | g8 | 06
690 | 9120 | 86'0 | SZ'0 | 2T | s€'0 | z8'% | sy'0 | 06'lL | 69'0 ||2'€z | 160 || 065 | L2'h | 9'88 | 6L | 6V
190 | L1Z'0 | s6'0 | svz'0 | 81T | ovE'0 | vO'y | 0 | O¥'1b | 890 ||v'Zz | 680 || 87 | sz | o'se | vt | e
vo'0 | 2020 | 160 | vz'0 | ov'z | ve0 | 2y | ov'0 | oot | 990 [|shz | o] oos |z | e | oy | 2%
Z9'0 | €oz'o | 88’0 | gez'0 | zo'z | €0 | og'y | s¥'0 | 09'0b | S9'0 ||L'02 | s80|| L'ev | 02 | '8l | €'l | 9
- - se'0 | eg'0 | s6'L | vze'o | €'y | v¥'0 | oL'oL | e€9'0 |(6'6L | €80 (| Lov | LW | 2%L | O¥)L | SV
- - 18°0 | vZZ'0 | 8L | ZTEO | L6'E | €¥'0 | vL'6 | 29'0 |[i'6L | 18O 8¥F | PLL | ¥IL | L8V | PV
- - 820 | zz'o | 08'F | L€0 | 18'e | Z¥'0 | ve'%6 | 190 [|e'8t | 60|} &Tv | ZL'V | 2’89 | ¥EL | €Y
- - GL'0 | ¥iZ'0 | Z) | 2060 | G9'€ | M0 | 66’8 | 630 |['ZL | 8L0 || Vv | 60'L | LG9 | L€' | 2V
- - ZLo | 1T | S9'b | OE0 | 0S'e | OF'0 | 95'% | 8§'0 | L'ob | 90 ||€'6e | L0V || 029 | L& | I
- - - - 8'y | 62’0 | ¥e'c | 680 | 6L'® | 950 | 0'9L | ¥2'0 ||S'.€ | ¥O'L || 0'6S | ¥C'L | OF
- - - - lg'y | 8z'0 | oz'e | 8g'0 | 2ze'2 | ss'0 | €4 | zL0 |[e'ee | Lo4 || Ve | 12 | 6
- - - - Pl | 20 | SO'€ | L€'0 | 9¥'L | ¥G'0 | vl | 00 || MyE | 660 S€G | 8°F | 8
- - - - ge'L | 2’0 | 16T | 980 | 12 | z'0 | '€k | 89'0 || ¥'2e | 96'0 (| 605 | G'L | L€
- - - - ve's | oz'0 | LT | se'o | 9s'9 | €' | '€l | 29'0 |js0e | ¥6'O|| ¥BY | 2V | 9%
- o- - - | szv | szo | e9z | veo | eve | evo | s | so0 |{zez | 60| v | 60 | g€
- - e - gL'y | svz0 | o'z | €g0 | OL'g | 8¥0 | 611 | €90 | Lz | 80} SEv | 90 | ¥'€
- - - - 2V | ¥2'0 | 8T | eE'o | 8L'S | 40 | T4 | 190 || 29z | 980 ¥ | €04 | €€

10001 | A |[0001 | A |loool | A [I000T | A |[70001 | A |10001 | A }1000T | A 1000 | A
sL1 0s1 sel 001 08 SL 0$ ANc

o 3ugq Yugk p

I1 8upq oayy dar]

38



9g'L | JE'0 ) s6'F | f£'0 | €'y | 250 LL'6 LLO L'vZ | 2oL || Z'ek | €£'b | @'8LL | 8L | C'i6L | ¥2'Z z'L
ge't | LE'0 | 06')L | 2980 | Zvy | LSO | 9v'6 | 020 (|s'€Z | 00t || 89 | e’} | 9'Gib | ¥8'L | 0'98L | 12T L'z
0¢'L | soc'o | g8’k | 950 | 0e'v | ¥0OS'O | 226 | 69'0 [|622 | 660 (| S's¥ | 62 | €2LL | 28t | g'08L | BI'C 0'L
9z’ | vog'o | o8k | eseo | 6Ly | 0S'0 | @6'¢ | 890 ||€'Zz | L6'0|| 2%y | 82Z'h | V'6OL | 62V | 9'GLL | VIT 69
€2V | oe'0 | 9'v | g0 | 80 | 6’0 | ¥i'9 | 29'0 [|2'1e | 96'0 )| o'ty | 9T'L | 0'90L | 2L} | 9'0LL | LI'E 8'9
0Z'L [ G6Z'0 | MLV | Z¥E'D | 86 | Z8¥'0 | 158 | 99°0 ||i'bT | S6O|| L'iv | vZ'L | 6'T0L | PL'L | 9°689L | 80T L's
0 | 6z0 | 290 | ve'o | 8 | sv'o | sz | seo [is'oz | eso || sov | zzy | 666 | 121 | 2091 | so'Z 9'9
vi'v | osz'o | 29'y | 2eg'o | 94t | L¥'0 | sO'B | P90 [|0'0Z | T6O || €6 | 02}V | 696 | 694 | 6'GSL | 202 G'g
L' | 820 | 86'L | e€c'0 | 99't | 9¥'0 | €82 | €90 [|¥6L [ 060 || 28E | 8i'F | 6'€6 | 99F | V151 | 66t ¥'9
80'L | 8420 | €5’ | 2’0 | 96€ | €5¥'0 | 092 | 290 {[e&'8L | 680 || L'ie | @'t | 06 | ¥9'L | ¥'ovL | 96} £'9
S0’y | 2Z'0 | 6¥'L | 91E0 | oF'e | sv'0 | 6€'L | 190 ||€8L | Z80 || 09 | G1°L | L'e8 | 19’1 | 8'WbL | €6) Z'9
o't | egZ'c | st'l lg'o | 9g'c | w0 | L'z | 09'0 |[2'4) | ev'0|| OGE | €L | €'s8 | 6S't | €€ | 06'4 1’9
66'0 | ¥92'0 | L¥'L | 90c'0 | 92'c | €¥'0 | 96'9 | 660 |[[22L | SBO || 6'€E | LM} | S8 | 95’} | 8'EEL | L8} 0'9
96°0 | 920 | €% | o¢'o | 91'c | s2v'o | sL'9 | 85’0 [|Z'9L | €80} &'eE | 60t | €64 | €6'4 | ¥oCL | €8} 6'G
€6'0 | 962'0 | ze'L | 962'0 | L0'€ | 2W'0 | ¥9'9 | 150 [|Z'ot | Z8O|| 8'Me | 0% | VAL | W& | V¥ZL | 08') 8's
060 | szo | 82’y | 620 | 26T | WO | ¥E'9 | 950 | 2'l | 080 |{80E | SO'L || S'vL | 8L | 6'6ML | L2') L's
180 | 20 | v2'y | 9820 | 88 | €OV'0 | vL'O | 660 | Z'GL | 62'0 [[8'6C | ¥O'L || 6bd | O¥'L | L'GHL | PL) 9'G
G0 | v2'0 | 12'L | 8Z0 | 62T | ov'0 | ¥6'S | #S'0 | L'¥L | 820 (|8'82 | 0V )| €69 | €¥L | 9L | 1LY G's
780 | 8€Z0 | L'V | SiZ0 | 02T | 680 | LS | €50 | Z¥L | 9L'0 |[g'z | o0'b || 899 | o¥'L | 9'l0L | 89t ¥'s
620 | €20 | €11 | 220 | 192 | 880 | §§'s | 260 | Z¢L | si'0o |leoz | e6'0l|l v'v9 | 8L | 9€0L | S} £'s
10001 A 10001 A 10001 A 10001 A 10001 A 10001 A 10001 A 10001 A
CLT o<1 Al 001 08 cL Y . AN_V
w §ugq yun p

II 8upq oayy dnj

39



10 {892'0 | LL'Z [So¥'0 | 2o'c | 24’0 | 802 | 990 [|€'GL | 06'0)| ¥'8E | OE'} | 9'8Z | O£t | O'¥6L | 6ET | ETLE | 98T | T6
92'0 [s9z'0| 0T | ov'o | 46'2 | vov'o | ve'9 | SS90 |[6'FL | 68°0 || 9'4€ | 82} | 6'0L | 89k | 8'68L | 9€T | S'GOE | €82 | L'6
v2'0 |292'0 | €0'z | 26€'0 | 16'Z | ov'0 | og'o | so'0 ||9'vL | 88‘0{| 8'oe | 22"y | £'6L | 99"} | 2'68L | ¥E'T | 8'e6Z | 08T | 0'6
£2'0 | 92'0 | 66'L | 6€'0 | sg'z | vsr'o | 999 | ¥9'0 [|eWL | 280 || 0'9c | 92} | 9'€L | ¥9'L | 9M8L | LEC | TT6C | LLT | 68
12'0 | 262'0 | S6'L | 88’0 | 64T | Sv'0 | Z6's |eeo0 | 1'bL | 98'0|| T'ee | vTh | 0'TL | €9') | G421 | 622 | L's8T | vi'T | 88

02'0 | ¥s2'0 | 161 | 80 | €47 | ppv'0 | 689 | £9°0 8'cl | GB'0|| ¥VE | €2°h | €04 | 19t | G'€Ll | 92T Z'6Lz | 0L'c | L8
69'0 | Sz'0 | £8'L |628'0) 892 | vp'0 | 92'0 | 29'0 ||S'EL | ¥8'0|| 9'¢e | 1e'L | 2'89 |- 6G'} | S'69L | €2'C | 6'CLE | 19T | 98
100 | 82’0 | €8'L |big0| 2oz |vev'o | 2i'e | 190 |[2'€l | €80 | 628 | 02k | V29 | 4S') | 9'G9) | 12'T | G'99C | ¥9T | 98
99'0 | G¥Z'0 | 08'L | ££'0 x.m.m EV'0 | 66'G | S09'0 ||62L | 290 || 2'2E | 6L'L | 9GO | G&'L | 2't9L | 8L'Z | €092 | 19T | ¥'8
$9'0 | ¥2'0 | 921 |99g'0 | 16'Z |€zv'o | 98'G | 09'0 ||9'TL | 180| S'ME | 21’k | O'PO | €5') | 64GL | 9L'Z |L'vGe | 85T | €8

go'0. | 6820 | z21 [ o0 ov'z | zv'o | v2's | 65’0 | €21 | 08’0 |[8'0E | 9Lb|| S29 | 26} [ M'¥SL | €1'T |1'BYZ | 95T | €8
z9'0 | 9ez'0 | 99'L | zeg'0] ov'z | €L¥'0 | LO'S €850 | LT | 62'0 |[LOE | ¥LE|] O'L9 | 0S'L | ¥'0GL | OL'Z | 0'Z¥T | 28T L'g
09'0 |ecz0| c9') | se'o 1 se'z | 10 | 8F's | 850 | 841 | 820 ||¥'62 | €Lb|] 566 | e¥'L | L'opl | 80'C | L'9ET | 6¥'C | 08
650 | ez'0 | 191 [8ve'o| og'z |eov'o | 9es | 460 | b1 | 22'0 [|2'8T | LL'M|] 0'8S | 9¥'L | V'EVL | SO'T | 2'0EZ | 9F'C 62
gs'0 | zzzo| 481 | ve'o ! sz'z | ov'o | ve's | 95’0 | T4 | 920 ||o'8e | OV'L|| §95 | v¥L | G'6EL | €0'C |S'veT | ev'E | 8L

9’0 | vezo | v5'L | 6cc'0 | 0z'z | gec0 | 21's | vSS'0 | O'LL | SZ'0 ||¥'LT | 60L|] V'SG | Z¥'L | 6'GEL | 00'C | 2'BLZ | €€ | LU
cs0 | zzo | o5 |sse'o] miz | ee0 | 00's | ss'o | 2ob | wro |{zez | 2o || 2es | ov'h | vzer | 267 etz | 98T | 92
va'o lez'o| o1 | ec'o | 60'z | €880 | 88'v | ¥S'0 | G'0L | £2'0 [[0'9Z | 90'L|| €26 | 6€L | 68Tl | S6'} |S'20Z | €€'C | SZ
ec'o | 91z'0 | ev'L | 9ze'o | vo'z | sc'0 | 92'% |eeso | 2oL | GzL'0 ||v'se | ¥O'L|| 606 | L€ | §'SZL | 26'L | 0'20Z | 0ET | V'L
150 | 12'0 | o'l | ze‘o | 00'z |zLc'0 | vo'v | €5'0 | 96'6 | 22’0 ||8'vZ | €0'b|| S'6v | GE'L |Eeel | 06'L | 9'96) | L2'T | €L

10001 A 1000} A 10001 A 10001 A 10001 A 10001 A 1000L A 10001 A 10001 A

002 Sl 051 6Z1 00} 08 G/ 09 0s {s)
ww Bueq yuy p D

11 Supq oayp dar [



os'o |srz'ol e¥'L | 8¢'0 | g6'e | 25'0 | 29'6 | 99'0 [[¢'€L | ¥6'0(| 26T | £2') [ 8'9L (£8L (OIS} O¥'Z | - - - - 10l
gt'0 |ovz'o| e€'L | 26'0 | 18'c | 95'0 | Z¥'G | G9'0 ||6'CL | Z6'0)} L'8Z | S2') | 8'EL {08'L {O'LGL| 9E'T | - - - - |eLe
op'0 [6EZ'0| £6°L |voc'0| 89'c | 66'0 | 8Z'c | ¥9'0 ||¥'2) | 06'0|] 0'ZZ | T [O'b2 9L (ZGhL] LT} - - - - | s
c'o 11ez'o| 62t | 98’0 | ¥5'€ | ¥G'0 | 60'c | Z29'0 |{0'ZL | 88'0f| 6'6Z | 02V |29 | LM |¥6EL| 92T | - - - - |6z
ev'o |9zz'ol vZ'L | €0 | 1w’ | €5°0 | 06'F | 19°0 ||S'LL | 98’0} 0'GZ | 8L’} | ¥'69 | 69'L (gEEL| 22T | - - - - | oz
1o l1zz'o| 611 | pe0 | 62'e [ 250 | 1a'v | 09'0 | VL | 68°0 [|1'bE | SL°L|| 229 [99'L |£'82L| L1°2 | SOlE [ S0'E| - = 164
ov'o |21z°0] L'} |sec'o| o1'e | 150 [ €5y | 66'0 | 2'0L | €8'0 || €2 | €1°L|| 1'09 | 29') |6Z2L| €1'E | Z'60E | 662 | - - | S
8c'0 [Z12'0| LL'L | €€'0 | vO'S | 0S'0 | 98y | 26°0 | Z'OL § 18°0 ||22Z | OV'E]| G'4G |6G°L |9'Z4L | BOT | V06T [26C | - - |82
60 |20z'0| 90't | Ze'0 | z6'2 | sv'o | 81'v | 95'0 | €8'6 | 62'0 [|€'}T | 80'L|| O'SS [ GS'L |v'TLL| €0'C | v'L2E | 98T - - | 0L
S€'0 |ZoZ'0! 20 |€LE'0| 08T | AP0 | LO'P | GS'0 | 2¥'6 | 220 [|¥'0Z | SO'4|| $'2G [2S') |P'LOL) B6') | 6VOT [ BLT| - - |s2'0L
- - 1860 1€'0| 9892 |cov'o| va'c | vS'0 | 20'6 | 9L°0 []G'6L | €0'}|] L'OS | 8Y'L [P'ZOL | ¥E') {L'ESE [€L'T| - - | g0l
- - | ve'o|oco| 52 |svo | 8oe | 20| eos| v2o (|98 | 00'L| L2y |S¥'L | 926 | 68') [8OVE | 99T - - |18zl
- - | o60ojlezol o'z | vro | zse | 160 52’8 | zL0 |[8'Lb | 86°0|| 'S | LYV | 6'26 | G8'} (2'622 09T | - - {00
- - | g8'0 | 62'0 | T |9ev'e| s¥'c |sos'n) so'e | 120 ||s'2L | 6'0|| S'py |O¥'L | VA6 | £8') | L'VE2 | 262 | - - | 06'6
- - | z9'0 {98z'0] sc'C | ev'0 | 68'c | 06'0 | S6'L |S0L°0|[2'2L | 96°0|| @'Ey |BE'L | €'68 | \O'L | Z0CZ |GSE | - - | og's
- - | og'0 |e8z'0] ze'z |2ev'0| ee'e |ser'0| 08'2 | 020 ||8'OL | 56'0|| L2V | €'V | v'28 | BLL |2'61Z {26'C | V'ive| 20'e | 0L'6
- |7 - jegoloz0]8CT|zvro |22t |6v'0 | 692|690 ||s'9) | ¥E'O|| 6\ |GE'L | 998 | LL'L | E'LLE | 6¥Z [O'OVE| 86'C | 09'6
- - | z8'0 |222'0| vz {6L¥0| 12’ |Sev'o| 16'2 |¥BO'0 ({201 | €6°0)| OV | ¥EL | 6'€8 | 92'L | 6'00T | LP'T |6'TEE| G6'T | 05’6
- - | og'o [v22'0) 02’z |[piv'e] vi'e | sv'o | og's | 890 | |66t | 26'0f| 1'ov |t | 128 | v2') | 920z | vz |0'gze | 262 | OF'6
- - |ero|zo|srz | wo | soe |vav'o|ezs| 290 ||9'sh | 16°0] | £'6E | LE'L | ¥08 | 2L'L [ E'86) | 2ZP'Z | L'6LE| 68T | 0E'6

10001 A& (0001} A [1000T| A {1000T| A [I00OI| A |'0OT | A (W00 A |1000T| & {10001 | A JH000T} A
94 0T 6Ll 0S1 YA 001 08 CL 09 . 0s M
s Fugq yun p |

1 8upq oayy da1]

41



6v'0 | 820 | 91'L | ov'o | 1 | 19'0 | £5'6 | €6'0 |[GEl | 20F || €€ | 15 | 2oL | o' |€ooz| 6T | - | - | o0uz

wo | 2zo | 1y | ec'0 | oz’ | 090 | 11’6 | 060 ||z'er | so't || vee | s | 922 | 1oz {6061 |68z | - | - | S0z

v'0 |€9z'0 | L0'L | 8c'0 | zv'e | 850 | ou'8 | 88'0 ||9Tr | 2oy || s'0e | v | 169 | 961 | 298k ] z8T | - - | ooz

ev'0 | 920 | 20’ | 280 | 86 | 250 | oe's | 98’0 ||o'zL | e6'0 || 0'6z | ov'h | 2's9 | 16 | sza | srT | - - | g1

1o | sz'o | 26 | 950 | v8'z | s'0 | 26z | w80 ||vb | 60 || 9'zz | e | vzo | o8t ool | s9T | - - | ol

6c'0 | vvz'o | e60 | s'0 | oLz | ve'o | va'z | ze'0 ||6'0s | 60 || 1oz | €€’ | v'es | 18 [s'ssh | 1oz | - - {oa

i£0 | vzo | 880 | ve'o | 26 | zs0 | 9v'z | 620 ||eor | ze0 || 2y | oe | o'es | ot i {vsz | - | - | 0w

ge'0 | gz0 | ¥8'0 | €60 | sv'z | 150 | 08'a | 22'0 |{og'e | 680 || v'ez | 9z | ezs | v |vesk |z | - | - | gw

pe'o |vze'o | 08’0 | zg'0 | ze'z | os'o | sv'e | sz0 [|eze | o0 vz | 2zt | ey | 9 |ever|ove | - | - [ ou

260 | zz0 | 920 | ve'0 | 0z'z | ev'o | ov'e | €20 ||628 | veo|| 60z | &by | 1y | zo | r'szy | es'z | o'esz | o' | gl

080 | 1Z0 | z2'0 | o0 | 80z | 2v'0 | 22's | or'0 | os's | zeo |[L6L | svil| Zwr | 25 | €9y | gz |6usz | 962 | o'l

820 | 0z0 | 89'0 | 620 | 96' | s¥'0 | v¥'s | 800 | o2 | 620 |[o'8L | zu || v | zs'h | 1e0L | 612 |2z | 98T | g'sh

- | - | vo'o |esz0 | g8t | vp0 | £1's | 990 | 282 | 220 ||s'ar | 8oL || 6'8e | 25’1 |Z'zor | 2v'E | 1'e0z | 22T | o'st

- | - o0 | szo | o8t | ev0 | 267 | 590 | 512 | szo |[e'or | 90 || 9'ze | sv't | 886 | 80 |Z'z0z | €22 |SLwL

-1 - |ogo |ezol| b2 | zvo | zev | vo0 | o9 | vz ||vor | vk | €'9e | 2L | g's6 | so'z | v'eeL | 89T | S'hl

-V - |eso | 1z0 | 69 |siro| Lo | £9'0 | 129 | ero ||esh | g0 || v'se | o't | 226 | Lo'e [ r'esL | £9T |2

-1 - | 50 |vozo| o't | 1vo | 2o | o0 [ ose | 1ro |[ves | 1ot || e'ee | &' | 0'68 | 86° | 1'Z8L | 65T | 0%l

-1 - |ceo | ezo| et | ool zew | 190 | sz9 | oo [[evL | ee'0 || £ze | seL | 668 | ve'L | £'S2h | vS'T | Si'El

- | - |eso|vszol| es't |pecol gzv | 650 | 8o's | 69'0 ||v'wL | 60| g | 2e' | 8T8 | 06'L |€'69L | 05T | S'El

| - | is0 | szo | ev'y | 6e'0 | 0w | 850 | 286 | 890 ||e'er | se'0 || goe | og'L | 6L | 28 | 1M€ol | ave |sTel
10001 | & |10001| A |10001] ~ |i0001| ~ |w001| A |woo1| a [w00T]| A [woor| a [w001|

00€ 05z 00z SLl 0ST szl 001 08 5L /0

un ugq qup p 0

11 8upq oayr da1

42



£yZ'0 | ogg'0 | o¥'0 | DE'D | 86'0 W'o | 6e'C | 85’0 || £46'9 | 06'0 |} 0'0Z | 28"V | ¥'6T | 8% v'el | £2'C [ L'99L | ¥O'e | O'LE
95z'0 | 2zz'0 | sv'0 |s62'0 | s6'0 | ov'o | 82’z | 0 || 92'9 | 68'0 (| €61 | vE'L | 6'8Z | 95'L | 042 | OC'c | 8'09L | 66'C | S'OE
0ez'0 | ezz'o | e¥'0 | 62'0 | 26'0 | S6€'0 | 222 | G95'0 || 95’0 | s8'0 || £'81 | zE'L | 9°2¢ | €5°L | 2'89 | 91’z |§'GSL | ¥6'Z | 0'0E
ezz'0 | 6120 | zv'0 | ssz'0 | 680 | 650 | si'z | 950 |joe'e | esoi| v'er | og' | 9z | os't | v'es | 2i'z |vosk | 68T | g'62
912'0 | S1Z'0 | L0 | 82'0 | 8'0 | se'0 | 80°Z | 550 {[91'0 | ¢8'0 || &2t | 82'L | 8'sZ | &Y'y | TVO | 60T |E'SL | ¥8'T | 06T
o120 | z1z'0 | ov'o |szz'o | ve'o | si€'0 | 20T | ¥S'0 | 46'G | €8'0 [[6°9L | 924 || 6'VC | S¥'V | 079 | S0'T |¥Ovi | 62T | §'8C
€0z'0 | goz'o | 8c'0 | zz'0 | 18'0 | 80 | 96y | €5'0 | 22'5 | z8'0 ||c'oL | £2 ]| o'vZ | e¥'s | 6'6S | 20'T |S'sEL | vi'Z | 0'8Z
1610 | ¥0Z'0 | 2€0 | 992'0 | 620 | 9c'0 | 69'L | 250 | 66'G | 08'0 [{Z'6) | L2V || 262 | O¥') | L'ZG | 86'F | L'OE | 69T | §'42
164'0 | 1020 | 9g'0 | 92°0 | 92'0 |Sse'0 | €8°% | 1S'0 | O¥'S | 62°0 ||Z'GL | 6M'LY| €TC | 8€'L | L'sG | v6'L |0'9Ch | G9'T | 0'22
- - {sg0|9szo| vio | se0 | 22'y [ 050 | 2g's | 20 [y | 4] She | se'y | 9'eS | 16'L | VM2 | 09'C | §'9C
- - | ve'o | sz0 | 120 | vE'0 | 12t | 6¥'0 | vO'S | 920 |[2'vL | Si'b|] 2’02 | €81 | 9'iG | £8'L {801 | 5T | O'C
- - {ze'o |orz'o| 69'0 |oceo| so'L | 80 | 99 | w20 |[L'€L | ZL'Ly| 6'6L | OE'L | 9'6¥ | 8V |¥TLL | 08T | §'ST
- - | 1e'0 | v2'0 | 99'0 | ££'0 | 65"} | ¥'0 | 69'F | €2'0 [|Z'€L | OM'L|] Z'6L | B2 | £'2v | 08'L | 0'80L | S¥'Z | O'sE
- - | og'o |sezo| oo | ze'0 | ¥S'L | o¥'O | 2w | 120 || 22k | 80°L || v'8L | s2'V | s'sy | 9Lt | L'€0L | OV'T | S'FE
- - 1 ez0 | gz'0 | z90 [og'o | 8yt | svo | sew | or'o |[2ar | 90k || 9ur | 2z | oww | €' | g6 | s€'T | 042
- - | szo |zzz'ol 650 | L0 | Z¥'L | ppO | 8L'p | 890 {|2'VL | ¥O'L|| 0L | 02 | T'T¥ | 69°V | ¥'S6 | OE'T | G'€T
- - | 220 | zz'o | 250 |eoco | L&' | £p'D | 2O'v | 29 (| €41 | WO'L]| €9 | 1L | ¥OF | 99} | ¥'16 | S2T | O'€Z
- - {9z0 {21z0] ss0 | oco | ze't | zvo | 98'c | 99'0 || g'0L | 660 o6t | Sb') | L'8e | 29 | §'48 | 02T | SeT
- - | sz'0 | Lz0o | €50 | 620 | £2') | W0 | 12’ | v9'0 || v'0L | 26°0|] O'SL [ 2Lh | 0'2€ | 86t | 9'¢e8 | 91’2 | 0T
- - | vz'0 |80z'0 ) 150 [€sz0 | 12t | ov'o | os'e | £9'0 ||s6'6 | se'0 | ¥'L | 0L | €'6E [ S5 | 6'%6L | 112 | 612
0001 | & [W001| A |10001| A |I000T| A [10001| & |[10001[ A [10001; A {1000L| A& [10001| A
00 08¢ 00€ 05 00T SLT 051 AR 001 s
unu Sugq yup p 0
11 3upq oayp da1

43








