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I4TCN 198 - 2006
CONG TRINH THUY LOI - CAC CONG TRINH THAO NUGC -
HUGNG DAN TINH KHI THUC
Hydraulic Structures - Discharge Structures - Cavitation Control Manual

1 QUY DINH CHUNG
L.l Pham vi ap dung

Tiéu chudn ndy dp dung cho tinh, kiém sodt khi thuc trén cdc bo phan cia cong
trinh thdo nudc va wnh cic giai phap phong chéng khi thuc khij thiét k€ mdi hoac stra
chifa nang cdp cdc ¢ong trinh thdo nudc: khong dp dung cho viéc tinh todn khi thuc cdc
may bom va turbin thuy luc.
1.2 Tai liéu vién dan
- Cavitation in Chuies and Spillway, Untted States Department of the Inerior Bureau of
Reclamation, 1990.
- SDJ 341-89 - Quy pham thi¢t k& wan xd 16, Ban dich tir ti¢ng Trung Qudc - Bo Néng
nghiép va phdt trién néng thon phat hanh - 1999.
- Tinh todn thuy luc cdc cong trinh thdo nuée - S6 tay chuyén mén - NXB Nang lugng
nguyén ta, Matxcova, 1988 (Ban ti€ng Nga).
- 14TCN8I - 90. Quy trinh tinh todn thuy luc cong trink xa kiéu hé va x6i 1ong din bing
d4 do dong phun.
- QPTL C1-75. Quy pham tinh todn thuy luc cong durén sau.
- QPTL C8-76. Quy pham tinh todn thuy luc dap tran.
1.3 Thuat ng{r va dinh nghia
1.3.1 Chay bao
1.3.1.1 Chay bao {a hién tugng xay ra d phan ti€p xuc gilta ddong chdy va bé mat long dan.
1.3.1.2 Chay bao thuan: khi dong chay bam sdt bé mat [ong dan.
1.3.1.3 Chay bao khong thudn: khi dong chay khong bdm sdt bé mat long dan, con goi fa
hién tugng tich dong. Phan khong gian gidi han giira bé mat long dan va bé mat cla chil
luu (dong chinh) goi 1a vung téch dong.
1.3.1.4 Varchidy buo: dé chi vat ran ¢6 mit ngoai (hay mot phan cda mat ngoil) tiép ziuc
véi dong nude chay. '
1.3.2 Hién wgng eiam dp
1.3.2.1 Khi vung tich dong khong duge bo sung khong khi thi dp sudt tai dé sé giam.

1.3.2.2 Khi dp sudt tai mot diém gidm dén tri s& nho hon dp suat khi trdi thi tai diém d6
cé dp sudt chan khong. ki hiéu la
Pk =Py - D5 (1-1)

Trong do. p, - dp sudt khi rol; p - 4p sudt tuyet doi i diém dang xét
{.3.3 Khi hod (Cavitation)
1.3.3.1 Khihed I hien tong xuat hién hing loart cic bong béng chita khi vi hoi ¢ trong
long chit long khi o dd 6 nhigt do binh thudng, nhmg dp sudt b gidm xuong dudi mot
tri 0 gidi hau goi 1 dp sudt phan gidy, ki hiew fap,.

Trong tiéu chudn ndy, chilt long duoe Xt la nude, hot xudt hién dudi dany cic
bong bong 14 hot nude. dp suat phin gidi chinh 13 dp sudt hod hoi cua nude.
1.3.3.2 bicu kien xuat hicn khi hod: trong dong chay, khi hod s¢ xuat hicu khi ¢é p <
Py hode o H < H,,.. trong do:

p - dp suat et dot tan khu vue dang xEt v H R cot nude dp fue trong dng vot p;

Py - 4P SWt phén giot clia nude va H, B eotnude dp lue wong tng voi p,.
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1.3.4 Hé so khi hod (Cavitation index)
Hé s khi hod Ia mot dai lugng dung dé biéu thi mic dé manh yéu cta khi hod
trong nudc, ki kiéu 1a K. Gia tri cua K duge xdc dinh nhu sau:

Hor ~H
K= 9:}2 PY . {1-2)
—8T
29
Trong dé:

Hgr - ¢Ot nude dp hre toan phan dac trung cUa dong chay bao quanh cong trinh hay
bd phan dang xét, (m});

Vpr - luu téc (te1 8O trung binh thot gian) dac trung cua dong chay tai hay bg phan
cong trinh dang x€t, (m/s);

g - gia tdc trong truong , (m/s?).
1.3.5 He s6 khi hod phan gidi (K,,)

Hé s6 khi hoa phan gidi [a gia tri ctia hé s§ khi hoa K tuong ung véi trang thai chdm
khi hod, nghia {a khi cdc bong béng khi m&i bit ddu hinh thanh. Trang thdi ndy duge xdc
dinh bang thuc nghiém véi s quan sat cdc bong bdng khi bdng mat thudng, hay cdc mdy
do chuyén dung.

Piéukién khi hod clia dong chay tai mot khu vue nao dé sé 1a:

K<Kys (1-3)

1.3.6 Cic giai doan khi hod
- Giai doan bat dau khi hod: cic bong béng khi duge hinh thanh ¢6 kich thudc nhd, mat
dd con thua,
- Gial doan khi ho& manh: cdc bong béng khi duge hinh thanh cé kich thude 16n va xdc
dinh, mat d¢ day dac, tap trung trong mét khu vue goi a dudce khi.
- Giai doan siéu khi hod: cdc bong béng khi duge hinh thianh nhifu va nhanh, nahung bi
cudn di manh mé theo dong chay, khéng dugc tap trung trong mot khu vire xédc dinh,
dude khi ¢é kich thudc kéo dai doc theo ddng chay.
1.3.7 Hé s6 giai doan khi hod ()

Hé s6 giai doan khi hod 1 hé s6 biéu thi mic do phat trién clia khi hod trong dong
chay.

¥¥ri s6 cua B xdc dinh nhu sau:

Bt (1-4)
Kpg

Trong d6, K va K, nhu da dinh nghia & trén.

Tri s0 cua B twong ung véi cdc giai doan khi hod nhu sau:

08<pB<sl : giai doan bat ddu khi hod:

0,1<B< 08 : grai doan khi hod manh;

B0, : gial doan siéu khi hoa.
1.3.8 Khi thuc (Cavitation erosion)
1.3.8.1 Khi thue 1a hién wong tréc rd. phd hoai, xam thuc bé mat 1dng din do khi hod du
manh va tdc dong trong mot thdi gian 44 dai.
1.3.8.2 Cic thong s6 dic trung cta vung khi thic:
- Chiéu sau ho xam thuc (h) 12 khodng cdch theo chiéu vuong géc vai bé mit long din tur
vi tri ban diu (chua Xxam thue) dén vi tri hién tai (d3 xam thuc).
- Dién tich bé mat bi xam thue (F) 12 dién tich phan bé mai 1dng din mi wén dé ¢é dn
Ll ¢idc ho xam thue.

26



Hoi Dap I&n va Phat trién ngudn nwéc Viét Nam www.vncold.vn

- Thé tich hd xam thuc (W,) la thé tich cha toan b phdn vat liéu 1dng din bi phd hoai va
bi dong chay cudn di.

1.3.8.3 Cudng do xam thuc theo thai gian: & 1y s gira cdce dai lugng h,, F,, W, véi thai
gian xam thyc t, tvong Ung nhu sau:

\ . s . h
- Cudng do xam thuc theo chiéu sau: in = —{—;
- Cudng d¢ xam thuc theo chiéu réng: IF = ~—t~:
5 Y va s , Wi
- Cudng do xam thuc theo thé tich: iw = : :

1.3.8.4 D6 bén khi thuc cta vat ficu (R} 12 dai lugng 1y & nghich véi cudng do xam
thue.

Tri s6 R, thay déi theo ting loai vit lidu. DOi v6i vat lieu bé tong, tri s6 R, ty 1é thudn vai
do bén nén R,

1.3.8.5 D¢ bén khi thuc twong doi R,: 1 1y s& gilta do beén khi thuc R, cta vit liéu dang
xé1 vOi do bén Khi thue Ryg cua vat liéu chudn (loai vat liéu duge st dung nhiéu trong
xay dung céng trinh thdo nude, vi di duge nghien cdu nhicu vé cde dic trung chéng xam
thuc).

1.3.9 Ham khi trong nudc

1.3.9.1 Ham khi trong nudc 1A hién tugng trong nudc ¢6 chiza mot thé tich khong khi
nhét dinh. Khéng khi chifa trong nude ¢é thé tir cic ngudn sau day:

- Khi hoa tan tu nhién;

- Khi bi hiit vao ddng chay tir mat thodng khi dong chay ¢é luu tdc 16n. Trudng hop nay
goi 1a tu ham khi;

- Khong khi duge dua vao dong chay thong qua cac bd phan ti€p khi (BPTK).

1.3.9.2 Anh huéng ctia ham khi dén khi thuc: d6i v6i 16p dong chay sat bé mat long dan,
d6 ham khi trong nudce cang cao thi kha nang khi thuc cing giam.

1.3.9.3 Dai lugng do mitc do ham khi:

s-dWa (1-5)
dWc
Trong dé: S - hé s ham khi trong nudc: ¥

dWe - the tich mot phan 16 bao gdm ¢d nude v khong khi:

dWa - thé tich cia phin khong khi chita trong dWe.
1.3.10 Cic tri s6 tuu t6c diing trong tinh todn khi thuc
1.3.10.1 Cic tri s6 luu 16c néu ¢ day 12 ui s6 luw t0c trung binh thoi gian (chua xét dén
mach dong).
1.3.10.2 Luu téc cuc bo (u) 12 tri s6 luu 16¢ tai mot diém xdc dinh trong dong chdv;
1.3.18.3 Luwu téc binh quan mit ¢t (V) 1 ui s8 luu t6e tinh binh quin cho toin mat cat:

Q .
V=~ /s trong do: Q - luu luong. m'/s 1 o - dién tich mar cdt . m”.
(3

£.3.10.4 Luw toe sidn thanh (V) 13t so huu de cuc bo i mot diem cich mat o ban coa
long din mot doan bing y.

1.3.10.5 Luu 1oc dic trung (Vo) 12111 $0 luu 16 quy ude dé xdce dinh hé s6 khi hod theo
cong thire (3-2). Tri 80 Vi, duge quy ude cho timg loai vt chiy bao (xem didu 2.3.4.2)
1.3.10.6 Luu 10¢ ngudng xim thue V. 12 mot i s6 md khi V, <V, thi vt ligu b¢ mat

long dian khong bi xam thee, mice do ¢ khi hod manh va 1dc dong trong thoi gian dai. ¢
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day, V, 1a tr s6 luu t6c cuc bo & gdn thanh rén, duge quy ude riéng cho timg loai vat
chay bao (xem bang 2.4).

R, (MPa}

Tri s0 V,, cita vat lieu bé tong phu £0
thudc vao do bén nén cua vat lidu (R,) //
va hé s6 ham khi trong nudc S nhu thé 50 /
hién & hinh 1.1. 0 )

o =7
1.3.10.7 Luu téc cho phép khong xam ) /|
thuc (V,): 1& mot tri s6 ma khi V<V, / g /
thi vat liéu bé mat long dan khong bi 20 ) . /
xim thuc, méac dit ¢6 khi hod manh va / s=8%l/
tdc dong trong thdi gian dai. ¢ day, V. 10 . ,;
14 tri s6 luu tdc trung binh mat cit iai :

L s 0 Y

vi trf kiém tra. s 10 15 20 @ W ra(m/s)

Hinh 1.1. Quan h¢ V
bé tong
S: he s6 ham kh{ trong nuée

ng = f(RhaS) clia vat lléu

2 KIEM TRA SU XUAT HIEN KHi HOA TREN CAC BO PHAN CUA CONG

TRINH THAO NUGC (CTTN)

2.1 Nguyén tic chung

2.1.1 Muc dich ciia viéc kiém tra 12 dé ddm bao cho cdc bod phan cda CTTN lam viéc
trong diéu kién khong 6 khi hod, hodc ¢6 khi hod nhung muc do phét trién chua di dé
giy nén khi thuc nguy hiém.

2.1.2 Viéc kiém tra cdn tién hanh véi cdc ché do lam viéc khdc nhau cha CTTN, trong
dé phai xem xét dén:

- Cong trinh thdo véi cde cap luu luong thay dér tir 0 dén Q... V61 Q. 12 lvu luong thdo
nude 1én nhat.

- Truong hop cira van m& hoan todn va md tirng phn. .

- Trudng hop mdé déu cdc clra va trudng hop ¢6 mot cira bi han cheé kha nang lam vi¢c do
su ¢0.

2.1.3 Viéc kiém tra cdn ti€n hanh cho cdc bo phan, cdc mat cit khdc nhau trén CTTN,
trong dé trude hét can xét dén:

- Diau vao clia cdc cira thdo nude dudi sau cé dp, hay dinh dap tran cla cdc cong trinh xa
mat.

- Céc gd ghé cuc bo trén mat dap tran, déc nude ma chdng phdét sinh trong qud trinh thi
cong, hay trong qua trinh khai thic.

- Bo phan budng van. noi ¢ cic khe, ngudng, mé phan dong. ..

- Cic mé phan dong ¢ cudi déc nudc hay trong bé tidu nang, tai day cod ché do chay bao
khong thuan.

2.1.4 Ung véi mot ché do ldm viec cta CTTN, diéu kién d€ khong phét sinh khi hod tai
mét bo phan cia nd la:

K>K, (2-1)

Trong d6, K v K, nhur dii gidi thich twong ing o di¢u 1.3.4 va diéu 1.3.5.
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2.1.5 Trudng hop khéng ché theo diéu kién (2-1) ddn dé€n kich thuée cong trinh qui 16n,
khong thod man diéu kién kinh t€ thi ¢6 thé chdp nhan c6 khi hod & gial doan dau (kha
ning xam thuc 12 rdt nho). Khi dé diéu kién khéng ché la:
K>085K,; 2-2)
Trong cac cong thitc (2-1) va (2-2). tri s6 ctia K duge xdc dinh theo cong thic (1-2) véi
cdc dai lugng trong d6 duge xde dinh nhu sau:
2.1.6.1 Cot nudc dic trung:
Hpr=H, +hy: (2-3)
Trong dé: h, - ¢ft nude dp luc du, duge guy ude tuong idng voi Wing loai vat li¢e chay bao
(xem ¢ cdc didu tir 2.2 dén 2.5 sau day);
H, - ¢ot nude dp luc khi toi, phu thudc vio cao do muc nudc tai diém dang xét, cho trén
Bang 2.1.

Bang 2.1 - Quan hé gifia ¢ot nude dp luc khi udi va cao do

| Caodo | H, +Caodo +H, 1 Caodo !H, : Caodo  H,

(M) imy (m)_ f{m)  (m) '(m)  (m) (m)

{0 10,33 ]400 984 [800 9.38 1500 {864
100 10.23 500 9,74 900 9.28 2000 8.14
200 10,09 600 9.62 1000 9,18 2500 7.70

300 998 | 700 9,52 | 1200 8,95 3000 [7.37

2.1.6.2 Cot nudce ap lyc phin gidi:
Dai v6i nude, tri s6 c6t nudc ap luc phan gidi (H,,) phu thuoc vao nhiét d¢ nhu § Béng
2.2.

Bang 2.2 - Tri 56 cua ¢ot nudc 4p luc phan gidi
T (°C) 5 10 15 20 25 30 40
0.09 0,13 6,17 {624 [032 (044 0,75 |

H,.(m)

2.1.6.3 Luu t6c dac uung (Vyr )
Tri s6 cha Vi duge quy ude twong iing cho timg loai var chay bao, xem cédc diéu tir 2.2
dén 2.5.
2.3.7 Tri s6 cla K, phu thudc vio ¢ac trung hinh hoc ctia vt chay bao va dugce xdc dinh
tr k&t qua cua hang loat thi nghiém mo hinh, duge trinh bay trong cdc diéu tir 2.2 dén
2.5,
Truong hop hinh dang clia vat chdy bao dang xét khong phi hop vdi cdc vat chudn di
duge nghién cdu thi cdn tién hanh cdc thi nghiém mé hinh dé xdc dinh K, trong tng.
2.2 Kiém tra su xuit hién Khi hod tai ddu vie cia cic ong thdo nuée e6 dp
2.2.1 Hinh dang cta dau vao

Ddu vio cta dng thio nude ¢é dp cdn ¢ dang thuan dong dé giam he s4 sifc can
thuy Iuc v gidm Kha nang xuit hién chan khone, dan dén phidr sinh khi hod vi Khi thuc.
Theo nguveén tic niay. doan div vdo coa dng duge lam vai mat car md rong din tir than
ong vé phia thuong luu.

Tuy theo s0 lugng dng thio vl bo i t0ng the cong trinh thio nude, ¢d the chon so
dé mo rong din cua diu vio vé phia thugny luu theo 2 cich:
- Md rong khong gian: diu vio duge mo rong vé phia thuong luu theo ca phuong ding
(Ién trén v xuong dudi) vi phuong neang (sang trdi v sang phaid,
- Md rong phang: didu vio md rong vé phia thugng luu chi theo phuong ding, con phuong
ngang gilr bé rong kKhong doi.

Khi ¢ng thio dar sit diy dap thi sy md rong cta ddu vio theo phuong ding chi la
SU MK 1ong 1én wén.
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Pudng bién md rong ciia ddu vio vé phia thugng iwu ¢é thé chon theo cic dang
duong cong khdc nhau, trong d6 dang cung 1/4 elip [ thong dung nhit. Cung 1/4 elip
dugc dac trung boi cdc thong sé sau:

- Bdn tryc theo hudng song song véi truc Ong, ky hiéu 1a a.
- Ban truc theo huéng vudng géc véi truc dng, ky hiéu la b.

Trudng hgp a = b thi dudng bién cia dau vaoc la cung 1/4 dudng iron.
2.2.2 Céc thong s6 hinh hoc cna dau vao

a) D0 thoai cia dudng cong cura vao:

a
Ks = PE (2-4)
b} D& m& rong cha mit cit dng vé phia thugng hru:
K, =22 (2-5)
oy
Trong dé6:

0., - dién tich mat ¢it ngang &ng tai vi tri dau clra vao, m?
@, - dién tich mat cit ngang Ong tai vi tri cudi doan vao (1i€p gidp vdi than 6ng),
2
m®.
2.2.3 Cac thong s0 thuy luc ctia dau vao cd lign quan dén viée tinh todn khi thuc
2.2.3.1 He s6 giam 4p luc 16n nhat (tr s8 trung binh thot gian)

_C"Pmax = v Z\r : (2-6)

v

Trong dé:

y - trong luong riéng clia nude, KN/m?

Zy - chénh léch cao do muc nudce thugng liru véi cao trinh trdn c6ng tai mat ct
cudi diu vao, m;

Dy - dp sudt du (tri s6 trung binh thoi gian) tai trdn cSng & mat cidt cudi dau vao,
KIN/m?.

Tri s6 Cp,,, Cla cic dang cira vao khac nhau cho trén céc hinh (2.1) va (2.2).

\ X
Upmu Fm b e u tm\ [ ' ' P
= ’ 4
11 — N T \\ s | | 34 —
\ K= A 0 . - 4 b
20 £ s 3 5 .
N l ' A A
3 \\ NN £ = 24 \\\\\\
12 — \ 2 \ Kt i ‘UU
N ™ 13 N\ g | 8
14 ™ . .
NN ™~ hy <
0 u -A\[\ \‘“‘\.\[\ 1 \\\.: ‘;'\ -
S R A I T T 1201 e 18w 2 K
Hinh 2.1. Quan heé (_ZI,,,m:f (K..K)) clia cdc ctra Hink 2.2. Quan hé (_3!,,,“,“=f[K,, a)
vio duong xd siu cua cic cua vio elip cé K =2 vir mdi

thuong luu nghiéng géc o
A. Mién chdy khong tich dong
B. Mién chay tich dong

2.2.3.2 Hé s6 tiéu chudn mach dong dp luc tai clra vio:
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-..or . -
&HVEQQ ; (2-7)
Trong dé:
op - tri $6 tiéu chudn mach dong cot nudc dp luc tai mit cit cudi doan vio {xic
dinh bing cdch x{r Iy théng ké cdc s6 liéu do dp luc),
V. - luu 16c binh quan tai mit cit cudi doan vao. m/s;
g - gia tSc trong trudng, ms.
Tri sG O cha cac dang cira vio khic nhau cho trén cdc hinh (2.3), (2.4).
2.2.4 Hé s6 khi hod phan gidi cla cua vio
Kog= Coma + 9.8 3 (2-8)
Trong dé C,,,,. va 8, di trinh bay & diéu 2.2.3;
¢ - hé s6 mach dong 1dn nhit, phu thudc vio mic biao dam trong tinh todn p%:
cho & bang 2.3.
_ Bang 2.3. Gid ui cla ¢ thep cidc mirc bio dam
(P% 120 T30 1035 ;02 (01 1005 1001 0025 0005
o (2057223 (258 [2881300{320 1348 {372 [383
Khi chon mitc bao dam p% cén tinh dén cdp va thoi gian 1am viéc cua ¢ong trinh,
cu thé nhu sau:
- D61 voi cong trinh tam thdi, cdc clia sita chita: p= 2%.
- D61 v6i cdc cong trinh lau dai: p 14y theo tdn sudt kiém tra dugc quy dinh trong quy
pham hién hanh.
D6i véi cdc clra vao dugce thiét k€ theo didu kién khong cho phép phét sinh khi hod
thi lay ¢=4.

o
§ ! il N % ')
A
P 1 | -+ 3
= o = %I Th
0.12 @ |@I # -
. LS =t 0.08 L,
3 251G
iRIb|R| *+‘F‘+’+“'
CA0 P =
i _74:
- \ \_\‘ (/4 ! V ?;i !
\\ “‘“*—\i\_ ! i 0.04
' L} u N
0.06 OO — —
I ! \&~ P P
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Hinh 2.3, Tri s0 &y clta cdc cira vio co bien 1a Hinh 2.4 Tri 50 8, cua cide clra vio
cung 1/4 duimg tron elip ¢hi md rong vé phia trén
Teén hinh 2.3: dutng cong | dimg cho diu vito kicu 1) dudmg 2 ding cho diu vio
Kicu IL tran vit twong kidu Vi dudng 3 ding cho trin va dday kigu 1L trdn ki€u V.
VI duomg 4 ding cho wong kicu U1 IV va ddy kidu V.
2.2.5 Xic dinh hé s0 khi hod thue ¢ K
Theo conyg thae (1-2), trong do cde trn 0 Hyp v Vg duge quy ude 1ay nhu sau:
1) Cot nude diac wung: Hyp =7y + 1, n (2-9
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& day, Zy la chénh iéch cao do giffa muc nudc thugng luu tinh todn va wrdn cdng
thdo & cudi dau vao, m; H, 14 cot nude dp lue khi troi {dy theo bang 2.1, m.

b} Luu téc dac trung: Vor = Vo,

trong dd, V la luu tdc trung binh tai mat cat cudi dau vao (i€p gidp véi than 6ng).
2.3 Kiém tra su xudt hién khi ho4 tai céc vi tri ¢6 gé ghé cuc bd trén bé mit cong
trinh thao nude
2.3.1 Céc dang g6 ghé cuc bo trén bé mat CTTN

Bé mat CTTN & day bao gém mat dép tran, ddc nudc, thanh ong ¢6 dp... Trén cic
bé mat ndy, do cac nguyén nhan vé thi cong va trong qué trinh khai thac, ¢6 thé hinh thanh
cdc gb ghé cuc bo.

V¢ thuc chét, hinh dang va phan bd cla cdc méu gé ghé cuc bo 1a rat phong phi
va mang nhiéu yéu t6 ngiu nhién. Trong tinh todn kiém tra khi hod bé mat CTTN, ¢6 thé
quy vé cic dang g ghé cuc bo dién hinh nhu sau:

a) Céc miu dai chay ngang chiéu dong chay duge tao ra & chd ndi cdc phdn cha
van khudn beé 1dng hoac cdc tdm thép Jdt trén bé mat 1ong dan.

b) Cac mau dai tuong tu, nhung chay doc theo chiéu ddng chay.

¢) Cac mdu 16i cuc bg trén nén tuong dét dong nhat cia bé mat CTTN. Ching
duge tao ra bdi cdc hon cét lidu 16n ndm  sdt b€ mat khoi bé tdng, cdc dinh va écu, cdc
din ct thépnhdra. ..

d) D6 nham w nhién twong d6i déng déu trén bé mat (mat bé tong, b€ mit kim
loai bi 4n mon...).

e) Céc lugn song thodai trén bé mat (do thi cong gay ra).

2.3.2 Kha nang phat sinh khi hod tai cdc vi tri ¢6 gd ghé cuc bd.

Khi ddng chay c6 luu 16c 6n di qua cdce vi tri ¢6 g6 ghé cuc bo, cdc tia dong sé
khong con bam sit thanh rdn, tao nén chan khong & phia sau cdc mau nay. Khi tri s& 4p
lyc chan khong virot qud dp lyc phan gidi thi s& hinh thanh khi hod va c6 thé din dén khi
thuc phd hoai bé mat CTTN.

Diéu kién phat sinh khi hod tai cdc vi trf ndy nhu di néu & cong thic (1-3).

2.3.3 Heé sd khi hod phan gidi (K,,) cia cdc dang m&u gé ghé dic trung

Céc tri s6 K, duoc tim ra bang thi nghiém mo hinh. Tri s6 K, clia m&u gé ghé

déc trung cho trén bang 2.4.

2.3.4 Xaddinh hé s6 khi hod thuc ¢ (K) tai vi tri c6 mau gé ghé.

2.3.4.1 T s6 coa K dugc xdc dinh theo cong thirc chung (1-2). Tuy nhién cdch xdc dinh
Hgr va Vg phu thudce vao vi tri cha m&u go ghé trén todn bo dong chay va dugce xdc dinh
theo cdc chi din sau day.

2.3.4.2 Phén doan dong chay dé tinh luu t8c sdt thanh V.

Theo mifc do hinh thanh va phét rién clia 19p bién r6i, dong chay duogc chia thanh
cdc dang dac trung nhu sau:

a) Dang I: goi la doan dau cta dong chay, noi dong chay cd bién dang dét ngédt do
thay doi hinh dang Iong din: gém cdc viing co hep ddong chay & cira vio CTTN, viing co
hep khi chay dudi clra van, dong chay & mit bén cia ddu tru pin, dong chay sau cdc khe
van, bic thut, ngudng ddy. Cic bo phan ndy duge diac trung bdi sy thay doi dot ngét dp
luc vi luu e trén mot chidu Jii khong 16n, gia t6¢ dong chay & gin bé mit thi 1én, chiéu
day 10p bién 3 ¢dt nho. cling bac véi chiéu cao ¢6 thé ¢6 clta cdc mau go ghé.

b) Dang H: La doan ¢6 16p bién phdt (rién ddn, phan bo luu t6c trén mitt ¢it ngang
thay ddi theo chidu dai dong chiy; gém cdc phin clha dudng thio nuée ¢6 dp ¢6 hinh
dang vi dién tich mat cit khong doi hoie thay doi theo chiéu dai bé mit caa dap trin, déc
nude, cic phan cua dudng thio nude sau cua van. ..
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¢) Dang Iil: LA doan c6 i6p bién di phdt trién va dat dén én dinh, phan bs luu toc
trén mat cét 1a khong déi, doc theo chiéu dai; gom dong chay trén cdc dudng thdo nudc
c6 dp hay khong ap, & cu fy cich xa mit cit dau (vi tri ctra vao hay van diéu tié1) mot
doan > 40A, trong dé A 1 kich thudc mit cdt udt theo phuong phdp tuyén véi mat day.

Céc dang dac trung ctta dong chiy duge thé hién trén hinh 2.5.
2.3.4.3 Xic dinh luu téc dic trung khi vi irf ¢6 mau g6 ghé thude cdc doan khic nhau
rén dong chay

a) Trén cdc bd phian thude dang |
- Dong chdy ¢ cta vio hay dudi cha van.

Vor=V,; (2-10)

Trong d6, V. 14 luu 16¢ trung binh tai mat cat co hep sau clra vio hay sau cta van.
- Dong chay o dap tran hay o dogn cong cua {ong dan:

Vor=Veg: (2-1 1)

Trong d6 Vey 12 luu t6c binh quin cuc b & gan bé mat 1ong dan, khong ké dén 16p
bién.

b) Trén cdc bd phan thude dang I Vor duge sdc dinh la luu t6¢ cuc bd ¢ cao do
dinh miu go ghé d6i véi cic dang mau sd 1, 3, 4, 5, 6 trén bang 2.4.

Riéng doi vdi bic thut theo chidu dong chdy (dang mau s6 2 - bang 2.4) thi quy
ude 1ldy V=V .., trong d6 V. 1a tri s6 hwu t6c cuc bo tai vi wf cdch bé mat 1ong dan
mot doan bing & (8 1a chiéu day 1p bién cha dong chay).

Nhu vay, trén cdc bo phan thude dang 11, quy udc 1ay:

Vor=V,; (2-12)

Trong d6 V, 1a hn t6c cuc bo tai vi tri cdch mat co ban cia bé mat [dag dan mot
khoang bing y.

Tri sG cia y dGi voi cdc mau gd ghé dac trung trén bang 2.4 18y nhu sau:
-Ddivéidang mausé 1, 3,4,3,6:y=2Z, + A.

- DBéi voi dang méu s& 2: y=08+A.

Trong dé: A - chiéu cao nham wong duong trén bé mit, phu thudc vao loai vat liéu

va chat lugng thi cong, xem bang 2.3,
Z., - Chiéu cao mdu g6 ghé cuc bo;
& - Chiéu day 16p bién tai mat cdt dang xét.

Tri s6 clia luu 16¢ sdt thanh V, nhu sau:

v
Trong d6 cdc dai bwong &, £, phu thudc vio ty s6 8/A va y/A nhu trén hinh 2.6.
Vo3 - fuu t0c trung binh mat cat, m/s;
Py - hé s& biu thi quan hé gilta luu t6¢ trung binh va luu e [6n nhat trong dong
chay khi chi¢u diay 1dp bien va dang mit cit ngang cla dong chav da cho.
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Hinh 2.5. Cic dang chdy dic trung trén CTTN
a. Khe van khi van mo mot phin: b, Bac thut ¢ diy
L = (6 + 8) b khi mo van hoan todn va L= (2 + 4) b khi m& van 1 phin.
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Bing 2.4. Cdc dang mau g6 ghé dac trung va tri s6 K, tuong tng

¥

Thit ty Loai mau So dé Ko
Bac 161 theo chiéu
dong chiy (ddu ‘%RE E 0,125.0*%
I | 16p gia c6 be mas, - 7777777777 | (actinh bang
cho noi C)Op Pha, | 7777 do)
Yor* Vx| '
RU lkhiZ, 28
’ A 34
- Bac thut theo v (—éﬂ] khi
Chzéu dong Chay i
pY = AR
Weacdi 4>, '
TT7 T T2 777777
Vo= 3607
Nhdm déu wr :: =0
3 nhién trén mat \ 1
véi chiéu cao |
mau binh quin A A
F;;; :'f
o thoi wen mat | 3 |
C N Voo 2
4 phang déu (moi N D 5 2,24 %;"‘/Z"‘)
hin,...) mMLm%W
Mau 16i dondoc | 3
5 ¢6 bé mat sic N 1 5
canh (dau vét do 5 -
no1 cop pha,...) 77 777 |
. |
Y o, |
Cic mdu 161 cuc 7 / 3 2 khi mép
S .. .. . e 777777 tugn tron
bé rieng 1€ {cic
6 hon cot liéu 16n.
du cot theppho |y | 3.5 Khi mép
ra....} ™ ; P
e} siic
= |
FEH I E i iy i0i TP AT i 7 |

i
I
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Bang 2.5. Chiéu cao nhdm tuong duong trén bé mit cia mot 56 vat lidu

STT Dac trung nham A (mm)
1. | Bé mat thép cé cdc vét an mdn yéu 0,05-0,1
2. | BE mit thép bi hu hong do an mon 0,1-1,5
3. | Mat bé tong duoc trat va mai nhdn cdn than 0,3-05
4. | Mat bé tong phun 05-1,0
5. | Mt bé tong véi van khuon bing kim loai 0,5-10
6. | Mat bé téng véi vin khuon bang gb 1,0- 40
5 | Matbe tong v4i vén khuon bing gé hay kim loai, sau mot 1560

" [ 36 nam khai thic ' '

- Voi dong khong dp mit cat ngang hinh chit nhat ¢é bé rong B va do sau nudc h:

1 8° |B+2h
=—1(h-8)(B-25 in
¢, =g (h-8) )+ [ 5 [

m§+3
A

—6—4-2]—2In£—5} : (2-14)
A A

V6i dudng thdo ¢ dp, mit cit hinh trdn ban kinh r:

@D,

ooyt 2w
r n—=+3
A

8
-2InZ -5} 2-15
n ] ( )

Gi6i han clia ddng chdy dang II 14y dén mat cét ma tai d6 chiéu day 19p bién bing:

- Dgi véi ddng khong 4p, mat cit chit nhai: 8 = min (h.%);

gt AN e g . ,h B
- D61 v8i dong ¢6 dp, mat cat chir nhat: 6 = min (=,—);

- D61 voi dong ¢6 dp, mat cat tron: § =1,
¢) Trén cdc bd phan dang III: Vyr ciing xdc dinh nhir b9 phan dang II, nhung véi

chiéu day 16p bién khong déi.

2.3.4.4 Xdc dinh cdt nudce dp luc dac trung Hpy

HDT = Hu + hd:

Trong dé:

H, - cot nude dp tue khi trol (bing 4.1);
hy - ¢dt nude dp luc dir, xdc dinh nhu sau:
- P61 véi dong chay khong ap.

hy=hcos y;

2 2

$2-16)

(2-17)

& day, h 1a chiéu sau dong chdy tai mat cit tinh todn, y 1a géc nghiéng cla day
long din so vdi phuong ngang.
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- D1 vdi dong chay cé dp.
hy=2Z-h,; (2-18)

Trong do:

Z - cheénh 1éch cao do tir myc nudc thugng luu dén tran cla mit cit dang xét;

h,, - cOt nuée tén thét tinh tir mat cat trudce cira vao dén mat cit dang xét, duge xdc
dinh theo phuong phdp tinh todn thuy luc thong thudng.
2.4 Kiém tra khi ho4 tai cic bo phan ciia buéng van
2.4.1 Nguyén tic chung

Khi du bdo khi hod trén cdc bd phdn clia budng van, phai xét dén cac trudng hop
sau:

a) Khi ho# trén cde mau goé ghé bé mat budng van va cira van;

b) Khi hod trén cdc khe, clra vao giéng van, bic thut & ddy khi van mo hoan toan;

¢} Khi hod trén cdc khe va trén cira van khi van mg mot phin;

d) Khi hoa trén cdc dau tru pin trong budng van;

e) Khi hod khi ¢6 1d nuéc gqua cdc thiét bi khit nude & cira van.
2.4.2 Kiém tra khi hod khi md van hoan toan.

a) Xdc dinhtri s6 K, .

Ngudn phét sinh khi hod trong trudng hgp ndy chit yéu la cdc khe van phang hay
bdn khe & tru van cung. Mot s6 théng s6 clia cdc khe ndy thé hién trén hinh 2.7.

- Hé s8 khi hod phan gidi tai mat truée cia khe

K= Kpyy [1+0,65 (%- DKy (2-19)
- Hé s4 khi hod phan gidi tai mat sau cha khe:

K, = A K, Kp [1+0,65 (%- DY (2-20)
Trong d6:

K.y - 18y theo bang 2.4, muc 2.
K, - hé s6 sira chita do ! bé mit long din sau khe van vé phia try (hinh
2.7, dang a) xic dinh theo bang 2.6.
Bang 2.6. Tri sé cua K, trong cong thifc (2-19)
d/W 0 | 0,04 0,08 0,12
K, 035 | 075 090 Y 100 |
Ciéc ky hiéu khdc nhu thé hién trén hinh 2.7.
b) Xéc dinh tri s6 K
Tri s6 K xdc dinh theo cong thirc chung (1-2), trong dé:
Vpr 1dy biang tri s6 luu t6¢ binh quan tai mét cdt ¢6 khe van; Hgr = H, + hy, v6i by
1a cot nudc dp luc du tinh dén diém cao nhdt clta khe van, xdc dinh bang tinh todn thuy
Jue.
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Hinh 2.7. Mot s8 thong s6 vé khi hod & cdc khe van khi md van hoan toan
(trong gidi han 1.0 < W/h < 3.0)

2.4.3 XKiém tra khi hod khi van mo timg phin

Truong hop nidy cin kiem tra khi hod tai 2 vi tri: tich dong tai tim chidn clia van va
tich dong tai cdc bo phan ¢d dinh cua buong van,
2.4.3.1 Ki¢m ua ki hod do téch dong sau cira van.

a) Ndc dinh wi so K, _

Tri 56 K, phu thuge vao hinh dang cia van va do chodn cua van trong khe, xem
hinh 2.8, ¢ diay, do chodn la ty 1€ gitra dién tich hinh chidu 1én mat phing nidm ngang cia
K&t can van nam trong pham vi khe v di¢n tich mit et ngang khe W (W - bé rony khe:
b - d6 sdu cua khe). Khi do chodn nho hon 73% thi K, 1y theo gid tt 16n va khong phu
thude vie do ma van.
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L]
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Yy

Hinh 2.8. Hé s6 khi hod phan giéi dét vai mot s§ dang van mo trng phan
a. Van cung: K, = 1,2+ 1.5 b. Van cung nguoc: - ha luu sic mép: Km; =1,9+20;
-mép i K, =1,3+1,6; ¢. Van phéng khi d6 chodn > 75%: Kp = 1,6+-2,0.

b) Xdac dinh tri s6 K - theo cdng thire (1-2), trong do:

- Cot nuée ap luc dac trung:
Hor=H, +h,;

Trong dé: h, 12 c6t aude dp luc du tai trdn duwdng din, tai vi tri mat cat co hep sau
cira van, xc dinh theo tinh todn thuy luc.
- Luu t6c dac trung: kdy bing lru t6¢ trung binh tai mit cit co hep sau cira van:

Vor = Ve =095 2gHs ; (2-21)

Trong d6, H, 1a cot nudc tinh todn cla van (tiic d¢ ha thap cot nudc qua cira van).
Tri s6 H, phu thudc vao do md va xdc dinh bing tinh todn thuy luc.
2.4.3.2 Kiém tra khi hod do tach dong sau khe van, bac thut

a) Xdc dinh tri s6 K. Can phan biét cdc trudng hop sau:
- Van ¢6 bo phandam kin nudc phia sau: K, = 1,6 + 2.2;
- Van phéng c6 b¢ phan kin nude phia trudc: K,=12+16;
- Cdc bdn khe, bac thut khong dugc néi thong véi dng dan khi: K, = 1;
- Cdc phan khe nam cdch xa ddu van: tr} s6 K, xdc dinh nhy kht md van hoan toan (hinh
2.7), nhung véi tri s6 Ky, = 1.

b) Xéc dinh tri s6 K: wong tr nhu & diéu 2.4.3.1.

¢) Néu tar ca cic ving tdch dong & khe van, bdn khe hay béc thut déu dugc ti€p
khi mot cdch én dinh véi moi d6 m& van thi khong cdn phai kiém tra khi thuc cho cdc bo
phan nay.
2.4.4 Kiém tra khi hod & ddu cic tru pin trong budng van

a) Truong hop idong din c¢é chiéu rong 16n, cin diing cdc tru pin chia long dan
thanh nhidu kKhoang dé giim kich thude cta van. Diu try khi d6 thudng cé dudng bién
dang cung tron hay cung ti€n hop nhu trén hinh 2.9.

b) Tri 6 K, chia ddu try pin phu thudc vio cdc théng s6 hinh dang ctia dau try, the
hi¢n trén bing 2.7,
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¢) Xdac dinh tri s6 K - theo cong thic

chung 1-2, véi:

- Cot nude dp luc dic trung: Heyy = H, +

hy,;

Trong dé hy - ¢ot nude dp luc du tai
tran clia long dan & mat cat cudi dau tru
{mat cit c6 chiéu rong 1a B), xdc dinh
theo tinh todn thuy luc.

- Luu téc dac trung: Vg = Vi, trong dé,
V12 luu 8¢ binh quin cua dong chay ¢

mat cit cudi diu try.

2LALELE Y PN

= |
&) 7 7 A ST
/7 Zﬂ%

_1 _'._____\___L_,_____..__

i

;
Hinh 2.9. So dé dau try

- R\, R, Ry - ban kinh cde cung lién hop

- 1, - Chiéu dai dau tru
- B, - Chiéu day tru
- B - Bé rong 1 khoang (nhip)

2.4.5 Kiém tra khi hod & khe hd cta thi€t bi khit nudc
a) Tat cd cdc cla van déu c6 thiét bi khit nude (chdng ro nude). Khi van lam viée,
néu gilta thiét bi khit nudc va bo phan ¢6 dinh ¢6 khe hd thi nuéce sé lach qua khe hd nay,
tao nguy co phat sinh khi hod.
b) Tri s6 K, v€ phat sinh khi hod & thi€t bi khit nudc phu thudc vao hinh dang va

kich thudc clia nd, thé hién trén hinh 2.10.

¢) Xdc dinh tri s6 K theo céng thic chung (1-2), trong d6 Hyr va Vg lay tal mat
cat ra khoi khe ho, xédc dinh béng tinh todn thuy luc.

Bang 2.7. Thong s6 hinh dang va i s6 K, cia dau try

Thong sd bau tru Dang cung lién hop
(xem hinh 2 - 9) dang tron Nl ] NR2UTTON%3 N4
i =1/B, 2.5 125 @ 10 | LI3 2.00
B=pB/B 0,125 025 1 035 i 04 0,5
R, /B, 0.5 5.15 1,48 2.1 9,2
R./B, - 148 070 | 075 1.6
R,/ B, - - 0.15 0,15 0.15
K., 1,15 0.75 0.22 0.21 0.20
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Hinh 2.10. Hé s& khi hod phéin gidi cira thiét bi khit nude

o]
)
(o

0.2

2.5 Kiém tra khi ho4 tai cic mé tiéu nang, moé phan dong
2.5.1 Cic m6 ¥y nang, tuong va md phan dong duge bé tri ¢ ha luu cong trinh thio
nude dé cai thién diéu kién tiéu nang va phan tdn dong chay trén mat bing. Diéu kién
chay bao quanh cic mé va wong ndy thudng 12 khong thuan nén khi ddng chay ¢é luu
t6c 16n thi thudng xuat hién khi hod va 6 thé din dén khi thuc lam hu hong cic thiét bi
nay.
2.5.2 Hinh dang, b§ tri cha cic dang m6 thudng dung va tri s6 K, clia ching dugc thé
hién trén hink 2.11.
2.5.3 Trudng hgp cd nude nhay ngap bao triim trén mé véi hé s6 ngap trong pham vi g,
= 1,0+ 1.5 thi tri s6 K, turong Gng xidc dinh nhu sau:
(Ko =Ky -t (o, - 1): (2-22)

Trong do:

(Ko - he s6 khi hod phan gidi ing véi do ngap o, ;

K, - he 50 khi hod phan gidi ing véi o, = | (xdc dinh theo hinh 2 .11).

o - i€ s@: doi vé md quan ¢ vuong: o = 0,70: md quin co hinh thot: a=0,52; md hinh
thdp: o = 0.64.
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2.5.4 Tri s6 cta hé s6 khi hod thuc 1€ K xdc dinh theo c6ng thiic chung (1-2), trong d6:

- Cot nude ap luc dic trung: Hyp = H, + h, vdi h 1a chiéu day 1dp nude ngdp trén mo, xdc
dinh theo tinh todn thuy lyc.

- Liru t6c déc trung: Vpr = V., véi V, 1a luu téc binh quan tai mat cat co hep dong chay ¢
ddu bé tiéu ning.

3 KIEM TRA KHA NANG XAM THUC BE MAT LONG DAN
3.1 Nguyén tic chung
3.1.1 Trong trudng hop thiét k&€ cic bod phan clta CTTN theo diéu kién khong cho phép
phdt sinh khi hod (cong thitc 2-1), hodc chi cho phép phat sinh khi hod & giai doan ddu
(cong thdc 2-2) ma dan dén kich thudce cha cong trinh qué 16n, khong dam bio yéu cdu
kinh t€ thi ¢6 thé xem xét trudng hop chdp nhan cé phat sinh khi hod, nhung phai lua
chon vat liéu bé mat long din c6 dit d6 bén dé khong x4y ra khi thuc nguy hiém.
3.1.2 Viéc tinh todn Kiém tra cling phéi 1i€n hanh véi cdc ché do lam viéc khdc nhau, va
tai cac vi tri khdc nhau cia CTTN nhu da néu & cdc diéu 2.1.2, 2.1.3, va tai cdc vi tri ma
qua kiém tra & phén trén thdy ¢6 xudt hién khi hod.
3.2 Kiém tra theo luu téc nguong xam thuc
3.2.1 Ung v&i mot ch& do lam viéc cha CTTN, diéu kién d€ khéng xay ra khi thuc tai
mét b phan cia nd la: V, <V, s (3-1)

Trong d6: V, la lwu t6¢c cuc bo cha dong chdy tai by phan dang xét, va V,, 12 hnu
8¢ ngudng xam thuc cua vat liéu bé mat long dan.
3.2.2 Tri s6 cha V, dugc xdc dinh theo cdc chi dan & dicu 2.3.4.3.
3.2.3 Tri 6 cla luu 16c ngudng xam thuc V,, phu thuge vao loai vat ligu va ham tugng khi
¢6 trong nuéc. DG1 v6i cdc vat liéu be 1ong, tri s6 V,, xdc dinh theo d6 thi hinh 1.1.
3.3 Kiém tra theo liru téc cho phép khong xam thuc
3.3.1 Trong thié€t k€ so b, lua chon phuong 4n, ciing nhu khi thi€t k& ky thuat cic cong
trinh tir cdp III trd xudng, c6 thé kiém tra kha nang khi thuc theo liu 8¢ cho phép khong
xam thyc. Diéu kién dé khong sinh khi thuc tai mot mat ¢it xdc dinh trén CTTN:

V<V, (3-2)

Trong dé V 4 luu 8¢ trung binh clia dong chay tai mat cat ngang dang xét, va vV,
1a lru t&c cho phép khong xam thuc. ¢
3.3.2 Tris6 cia V, duoc suy dién tir tri s6 V,, va phu thudc vao nhi€u yéu 16 khdc nhau:
toai vat liéu, dang mir cdt, dang vat chay bao va kich thudc cde mau g8 ghé... Cong thitc

chung dé xdc dinh V, nhusau: V= @‘:V“g : (3-3)
&6z
Trong dé: V,,, xdc dinh theo hinh (1.1); cde tri s6; @y, &, &, xdc dinh theo cic chi
dan & diéu 2.3.4.3.
3.3.3 Doi véi long ddn beé tong ¢ mat cit chi nhat iri s6 YV, ¢6 thé xdc dinh theo cidc do
thi & phu luc A.

4 GIAI PHAP PHONG KHI THUC BANG CACH TIEP KHONG KHI VAO

DONG CHAY

4.1 Nguyén tic chung ,

4.1.1 Muc dich cta viéc tiép khong khi vio dong chay 14 fam tang d¢ ham khi trong
nudc o [dp dong chay sidt thanh, nho dé mi ting duge luu t6c ngudng xam thuc va ngan
ngira duge kha ning khi thue tai cdc bo phan khic nhau ca CTTN, cho db wi day ¢6 thé
xudt hiéa khi hod manh va duy tel trong khodng thoi gian dai.
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4.1.2 Khi trén CTTN ¢6 nhiéu vi tri ¢6 thé phdt sinh khi thuc thi cin b8 tri bo phin tiép
khi (BPTK) dén 14t c& cic vi tri nay, Cdc BPTK trén mot CTTN c6 thé bé iri lién thong
hoac 1a dgc 1ap v6i nhau thty thude vao dac diém va kich thudc cta cong trinh.

4.1.3 Tréen mbi CTTN, nhimg vi tri cdn wu tién xem xét & tri BPTK la:

- B& mat dap tran, déc nudc ma trén dé cb thé 16n tai cdc mau gd ghé cuc bo.

- Budng van, ndi ¢é cdc bo phan lam cho dudng bién cla dong chay thay déi dot ngot.

- Cdc md vi thi€t bi tiéu nang, phan dong, noi cé ché d dong chay bao khéng thuan.
4.1.4 D61 véi cdc CTTN dr cdp I e (én, cdc két qua tinh todn thiét k€ BPTK cén duge
chinh xdc hod thong qua thi nghiém mé hinh thuy luc.

4.1.5 Luwu lugng dé tinh todn BPTK Ia luu lugng thiét ke clia CTTN.

4.2 Tinh toan BPTK trén mat tran, déc nudc

4.2.1 Ciéc hinh thic BPTK

4.2.1.1 Vi uridat BPTK

a) Dat & ddy 1ong din: BPTK dang mdi hit hodc bic thut, hoac két hop miii hat va
bac thut dé tao vung tach dong sau BPTK, tir diy, khong khi duge tron vao dong chay,
lam tang khéa nang chéng khi thuc. Loai nay bdo vé 161 cho bé mdt dap tran. ban ddy doc
nudc.

b) Pit & thanh bén 1dng din: ciing thudng lam dang mii hat, hay bac thut & thianh
bén, 1ao ra khoang trong dé tron khong khi vio dong chdy. Khoang tréng nay thuong
duge ndi thong v6i méng khi & ddy. Loai nay phong khi thuc duge cho ca ban ddy va
tudng bén.
4.2.1.2 Hinh thitc két cau cao ban cia BPTK

a) Miii har (hinh 4-1a)

b) Bac thut (hinh 4-1b)

c) Mang (hinh 4-1¢)

d) Cac dang hén hop:

- Miti hit két hgp véi mang (hinh 4-1d)

- Bac thut két hgp v6i mdng (hinh 4-1e)

- Miii hat ké1 hop vai bac thut ¢hinh 4-11)

- Miti hdt + bac thut + mdng (hinh 4-1g).

4.2.1.3 Hinh thiic cua hé thong dng din khi ¢ cic loai sau:

a) I\Ehéng khi vio 1ir khodng khong &sau try pin (hinh 4 - 2a)

b) Ong chon & 2 twdmg beén (hinh 4-2b)

c) Qllg chon @ 2 tedmg bén ndi thong v6i méang dit dudi mii hét (hinh 4 -2c¢).

d) Ong chon & 2 tudng bén ndi théng véi mang dat sau mdi hét (hinh 4-2d).

¢) Ming thong Khi dat & wdng bén (hinh 4 - 2e)

f) Bac thut (ddt ngdt mo réng) ¢ tudng bén (hinh 4 -21).

g) Ming chiét luu ¢ tudng bén (hinh 4 -2¢).

Noi chung ¢6 nhicu hinh thic két ciu BPTK va k¢ thdng ong dan khi. Trong thiet
k€ tud theo dic dicm v quy mo cua cong trinh thde nude mi fua chon choe phit hop.
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b)

Hinh 4.1- Cac loai BPTK
4. Budng kht

< hat 2- Bac thubs

3- Mang;

sng din ki

Hinh 4.2. Ci¢ {oai he thong ong
4.2.2 Kich (hudc hinh hot cua BPTK
4.2.2.1 Kich thude mili hit
i hit Zo miit hit don thudn, hodc K&t hop v ming dan khi ¢
an ¢6 ludn chimy.

1) Chiéu cao mi

7,=0.30~ 0.85m. Truong
&t hop VO
4 mii hit

the lay hop chon
Néu mid hitk
By Goc nghieny cu

pac hut, co e
(gocC nit): ©

7. lon hdn ©

13y Zin = 0.1+ 0.2m.
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- Véi déc nude: chon mii hit déc nguoc, véi géc hit: 8 =0 + 6" (B 1a gbc giira
mat miii hit v6t phuong ndm ngang, chon 6 thién nhd trong trudng hop 1ong dan ¢ do
déc 1én, tru t6¢ ton).

- V&i mat tran ¢6 do ddc ddy tén: thuéng chon mii hit déc thuan véi tri s6

= +é; ¢ day, L, 1a chiéu dai cia mii (theo chiéu ddng chay).
5

4.2.2.2 Chi€u cao bic thut Z,
Cé thé chon Z, = 0,6 + 2,0m. V6i long dén c6 46 d6c 16, chon Z, thién nhé.
Khi bac thyt k€t hgp vt miii hat, ¢d thé chon Z, nhd hon tri s& néu trén.
4.2.2.3 Ming thong khi.
- Kich thudc mat ¢t mang chon phit hgp vét ng din khi.
- D€ wrdnh nudc hoac bun cdt dong trong méng, bién ha luu médng nén bat bing véi cao
trinh ddy méng.

b/B nén chon trong khoang 0,04 + 0,10 (b, - 46 m& rong moi bén, B-bé rdng 1dng dan 1ai
cua van).
4.2.3 Trinh wy tinh todn BPTK & ddy long dén
4.2.3.1 So bd xdc dinh vi tri BPTK trén déc:
- Vi trf dau tién: xdc dinh theo két qua tinh todn du bdo kha nang xam thuc.
- Cac vi tri sau cdch nhau tr 50 + 100m.
- Vi tri BPTK cu6i ciing cdch mat cit cudi déc khong dusi 50m dé tranh dnh hudng dén
ché do tigu nang sau doc.
4.2.3.2 Tir két qua v& dudng mat nudc trén déc (Ung véi luu luong thiet k&), xdc dinh
dugc céc thong sd thuy luc tai tirng vi tri dat BPTK:
- D6 sau nude h;
- Luu 16¢ binh quan V;
- 86 Frut Fr = V¥/gh.
4.2.3.3 Tinh todn cdc thong s6 BPTK tai ting vi tri:
1) Xdc dinh chiéu cao mii hit Z,,
L, -cos2y

Log = ————mmm—— 1} .
25(Fr - 1) ¢

Trong do:

L, - chiéu dai ¢dn bdo vé phia sau BPTK, m:

v - ¢6¢ nghiéng cua ddy doc d6i voi phuong ngang:

Fr - $6 Frut cta dong chdy phia trén BPTK.

2) Chon do nghiéng ctia mii hdt: thudng chon dd nghiéng tuong déi cta mii hat
s0 voi div fong din Zo 1 —-l- trong d6 Z,, 1 chiéu cao mii. tinh theo phiong thing

-m )] 3

dung: L, 14 clhudu dai mdi, tinh theo phuong nidm ngang.
3) Nie dinh chieu dai buong khi o ra sau mii hat:

— oS (i —0) — 3 27 [
h _Z.LJM;Fr f_of_(iﬁ(\rFr sin 6+ ,:Fr-sin %0 + h"‘ cOoSs ) i (4-2)

(4-13

Ll\ -

cosyl h cos v ¥
4} Xiie dinh luu leeng Kii don vi can cdp:
q,=0.033. L, V. (+-3)
Trong do:
V - Tuu (0c binh quian cua dong chay phia trén budng khi. ¢6 thé iy bing luu t6¢
binh quan coa dong chay phia trén mdi hat
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5) Tinh luu hrong khi téng cOng cdn phai cdp:

Qu = Q- B; ] (4-4)
6) Tinh dién tich tdng cOng cla mit cit ngang cdc dng din khi:
Q
Wy = 2 . 4-3
v, (4-3)

Trong d6: V, - luu t6c¢ khi khong ché trong dng, chon V, £ 60 m/s.

7} Xdc dinh kich thudc 6ng dan khi: 8ng dan khi cdp cho budng khi thudong lam
theo mat cit chir nhas, kich thudce B, x 1,, trong do, B, - d6 dii canh theo chiéu dong chay,
t, - 40 dai canh theo chiéu day tudng (iru).

Thudng bé 1ri 2 6ng cdp khi & 2 tudng bén clia duong tran. Trudng hop bé rong
cta dudng tran 16n, yéu cau o, i6n thi phai b tri thém cdc tru trung gian & trong long
dan va dat 6ng khong khi & cdc tru nay. Khi d6 hinh dang, kich thuéc cdc ong thong khi
nén lam bing nhau:

0y = ‘: ; (4-6)

Trong d6: n [a tdng 56 dng din khi.
8) Xdc dinh do6 chin khong & trong budng khi:
VS 1.,

- ta, @7
2g.n,° v

ck
Trong dé:
hg, - 9 chan khéng (tinh theo mét cot nuwde), & trong budng khi dé tao 4p luc hit

khi vao budng;

V, - luu t8c khi trong 6ng, m/s;
i, — hé s6 luu fugng clia Sng dan khi;
v, - trong luong riéng cia khong khi, KN/m*;
y - trong luong riéng ctia nude, KN/m'.

Trong diéu kién binh thuéng, [dy Lo o
y 780

Tri s6 1, xdc dinh theo cong thitc thiy luc:

.|

Trong dé 2&, - tong hé sé ton that dp luc trén toan éng din, bao gém tdn thdt tai
cua vao, cic doan udn cong, vi 1én that doc dudng.

Dé dam bao 6n dinh cia dudng thdo, tri s6 h,, tinh theo (4-7) khong duge vuot qud
0,5m.

Trudng hop nguge lai, can chon kai V, {theo hudng giam) va tinh todn lai.

9) Tinh todn kich thuéc mdng din khf sau mai hiat: mdng ddn khi bé i lién tuc
phia sau mai hit vd néi thong voi cdc 6ng din khi tir trdng bén hay tru. Kich thuée ming
lay nhu sau:

- Bé rong (theo chicu dong cluiv):
B = By

(4-8)

- Chiéu cao:
[ A
Trong do B, vat, 1a cde kich thude cha | dng din khi di xde dinh & phan wén.
10) Tinh toitn chic¢u cao thinh long dian sau BPTK.
H,=h, + h+ AH; (4-9)
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Trong doé:
hy,- chiéu cao 16n nhat cha budng khi;

h - chiéu day lop nudc phia trén budng khi

(ldy gén diing bang do sau nudc trén
miii hit);

AH - do cao an toan, xdc dinh theo cdp cong trinh.

Tri s6 hy, duge tinh todn tir quy dao cla tia nude tir mui phdng, khong xét dén chan
khong trong budng khi:

2

h,=Z, + yz-u.cos 28-(tge+tgw)2; (4-10)
g

S8 ligu ban ddu: Q. kich thugc, vot ligu téng dbn

1

— Ve dudng mit nJdc
— Kiém tra khd ndng khi thye

I

Xa¢ dinh v tr{ BPTK

l

—Tinh chidu coo mai hédt Z, (6-1)
—Chon gbc nghiéng mai 6

l

—Tinh chidu dai budng khi L, (6-2)
-Luu lugng khi Q, (6-3, 6-—4)

|
1

Chon luy t8c khi V, (€ 60 m/s)

l

—Tinh dien tich 6ng ddn khi o,
—Chon kich thudc dng (Ba , t, )

!

Tink d6 chan khdng h, (67, 6-8)

e

D

Tinh kich thudc mang dn khi

|

Tinh chidy 2go thirr 13ng dé-

Hinh 4.3. Luu d6 tinh toan bd phan tép khi trén mat tran, dée nudc

4.3 Tinh toan BPTK tai buong van cia ong dudi san
+.3.1 Cic sodo bo i BPTK

49



Hoi Dap I&n va Phat trién ngudn nwéc Viét Nam www.vncold.vn

4.3.1.1 Ti€p khi vdo khoang khong phia trén dbng chay thong qua &ng din khi chinh
(giéng théng khl) Day 1a loai dutng 1iép khi don gian va phé bién nhat.

Cira ra cua 6ng dan khi chinh dat ¢ tran doan dudng dan nudc ngay sau clra van,
con clra vao clia né dit cao hon muc nude Kiém tra cha hd v tai clta vao ¢6 bd tri luéi
chin dé bao vé.
4.3.1.2 Tiép khi vdo cdc vi tri c6 tdch ddoag trong budng van nhu khe van, bdn khe,
ngudng ddy, bac thut {la nhiing vi tri dé bi khi thuc nhat), Céc so d6 bo tri nhu sau (hinh
4-4y:

a) Dé&i véi khe van phang c6 thiét bi khit nudc dat & phia trude: 1am long din mé
rong dot ngét & sau clta van véi géc mé o 2 50°. Khi d6 khe van trd thanh méng din khi
no1 thong véi khoang khong bén trén dong chay (h.4.4a).

b) D&i véi van cung: }am bdn khe md rong moi bén la b, = (0,05 - 0,08)B, trong d6
B 14 bé rong long dén tai vi tri van. Phan ddu clia ban khe s& tao thanh 6ng dan khi néi
thong véi khoang khong phia trén dong chay.

¢) D61 vt van phdng c6 thiét b; khit nuéc dat phia sau (h4 -4c, d): lam cdc go nho
& thanh ¢dng sau van dé tao khoang 1réng & phia sau d6. Chiéu rong clia g& nho b, ciing
xédc dinh nhu déi véi ban khe & van cung.

d) D6i véi ngudng ddy hay bac thut: lam cdc duong dng chén ngdm trong wong
bén va ban ddy cda long din cOng; clra vao cua cdc 6ng nay ndi voi khoang khong phia
trén dong chay sau cifa van, con clra ra cia 6ng néi voi viing tach dong & sau ngudng hay
bac thut (h.4 - 4e).

) a
Chii thich:
a) Cdc khe van phdng ¢6 vdt chdn nide dar D ¥

phia trudc, a = 50° ham khi théng qua cdc

khe ndi véi khodng khéng trén dong chdy /FMW
S ; LLL

b) Cdc ban khe ctia van cung;

c,d). Cdc khe van phang c6 var chdn miée ¢) //////
phia sau; “
e . A N / =l LA

e} Ngwing déay (bdc thur), ham Lhi nho cdc LLLLL i T3
duong Ong noi voi khodng khéng phia trén d v
dong chdy. i ) ///////

Ranh P v wesesdd 3 I,
1. Ranh gié tia dong chay : 2. Ving him i 7
Khis & = 3 & —}—v_\_%—ﬂ—
3. Phuong 4n dudng bién thanh long dan e)

a . e . . R i ———T
dé khoi phuc chiéu rong cua long dan sau
khe: 77 A5 BN

4, I_.(’fp nudc do dﬁ)ng Chﬁy nguge o] d{i}’; T T T
5. Ong din khi : 6. Cira ti€p khi ;
7. Cira dé thido nudce ra tir 6ng dan khi.

Hinh 4.4, So d6 1i¢p khi cho cidc viing tich dong cuc b tai budng van
4.3.2 Tinh toin luu lugng théng khi cin thiét qua dng din khi chinh (Q,,).

4.3.2.1 Khi sau van {3 dong chiay khong dp, chicu dai duong dan nho (chi¢u dai khong
vuot qud 30 [dn chidu sau dong chay):

Qu = Qup. /s (411
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Trong dé: Qg 1a luu fugng khi bi cudn vao viing tich dong sau ngudng, khe van,
bic thut, m*/s .
Q. =0,11.Z,.V, mYs; (4-12)
& day:
l,- chiéu dai bac, khe, ngudng, m;
Zy,- chiéu cao ngudng, bac hay do sau cua khe, m;
V- luu toc trung binh cha ddng chay trude ving tach dong, m/s.
Trudng hop ¢6 nhiéyu bo phan tach dong thi Qg phai 1a tdng cong cla céc tr s6 luu
lugng khi bi hit vao tng bo phan riéng.
4.3.2.2 Khi sav van la dong chay khong dp, chiéu dai dudng dan 1én ¢hon 50 1an chiéu
sau dong chdy):
Quk = QuB + Q'.n:;

Trong dé: Q.. 12 luu lvgng do ty ham khi trén mat thodng khi dong chay ¢6 liu t16¢

16n:
Qac =0.04 JFre -40-Q, m"s ; (4-13)
O day, Q - fuu fugng nude, m¥s; Frg - s6 Frut tinh theo ban kinh thuy luc R:
LP]
Frg = — 4-14
RE R (4-14)

V6i V - luu t6c binh quan cta dong chay, m/s;
R - bédn kinh thuy luc cla mat cit uét trong tng cé luu tdc binh quan la V, m.
4.3.2.3 Khi sau van, dong chdy chuyén sang ¢6 dp thong qua nudc nhdy:
Qak = QaB + Qac + an ’ ml/s ;
(6-13)
Trong d6: cdc tri 6 Q,5 va Q. nhu dd giai thich d wén; Q,, - luu tugng khi bi cudn
viao dong nudc tai viing xody cta nudc nhay:
Q.. = 0,012 ((WFrn -1)*.Q , ms ; (4-16)
o] day Fr, 12 tri s6 Frut tinh cho mat cét phia trude nude chdy ¢6 do sau h; va luu
tdc binh quin twong ¢ing 1a V:

B

V-
Fri= —L (4-17)
gh,
4+.3.3 Tinh todn mat cat cdc éng dan khi:
Wa = '\ .me (4-18)

a
Trong dé: Q, - liu lugng khi cin dan, . m'/s :
V, - luu tdc dong khi trong ong, thudong chon V, € 60 m/s.

4.3.4 Tinh todn do chénh 4p luc & hai dau cta 6ng dan khi: 46 chénh dp luc nay sé tao ra
dong khi rroug ong i huu t6e V, di chon. Thudng danh gid do chénh idp luc Ap thong
qua do chénh dp lue cot nude Al
4.3.4.1 D61 voi ong din khi chinb

Cura vio cua dng dan khi chinh noi thong véi Khi trot, con ¢t ra noi véi khoing
kliong cua dudng dan nude agay sau cua van. Vivay, chénh I¢ch ¢ét nudce dp luc ¢ hat
dau ong dan khi chinh {4 ot nude dp luc chian khong o sau cta van (). Tri sé h,, xdc
dinh theo cong thue (4-7).
4.3.4.2 Dol vai ong dan Khi dén vi i tich dong o day (do ngudng hay bac thut):

2
she Yo Doy (4-19)
Ze HUN
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Trong dé: Ah - chénh léch cot nudce dp luc & 2 ddu cha Sng, cac tri s V,, Ky, Y, ¥
nhur di giat thich & cong thife (4-7).
4.3.5 Kiém tra do chan khong & cdc budng khi.

Dé dam bao sy 1am viéc én dinh clia cong trinh thdo nudce, cin phai khong ché dé
chan khong & cdc budng khi khong vugr qud tri s6 cho phép.
4.3.5.1 D&i v6i buong khi chinh (ngay sau ctra van).

Khoéng ché: hy, < 0,5m (4-20)
4.3.5.2 D6i véi budng khi & ddy, khong ché
by + Ah < 1,0m (4-21)

Néu cdc diéu kién ( 4-20), (4-21) khong thod min, cén tinh todn lai mat cit cdc
&ng dan khi trén co s& giam bt iri s6 V..
4.3.6 Quy trinh tinh todn: nhu chi din trén so d6 hinh 4.5. Trong viéc thu thap s6 liéu
ban diu can chii y:
- Luu lugng Q... luu lugng thdo 16n nhat qua cdng, 1dy Q... = 1,2 Q, (dé phong trudng
hop van mé qud d6 mo cin thiét).
- Cot nude H,,,, trude van: tinh véi muc nude 16n nhat & thugng Iwu khi edng 1am viée, ¢6
xét dén 16n that thuy luc & doan cong trudc van.
- D& m& van khoi diém a,: d6 md van nho nhat ¢6 thé duy i trong thuc (€, ey quy mo
cOng, 6 thé 1ay a, = 0,05 - 0,lm.
- Buéc nhay d6 md Aa: wr chon, dé dam béo s& cdp luu lugng cén thiét trong tinh todn.
- BG 1ri bd phan ti€p khi (BPTK): chon vj tri clra vao, clra ra ctia 6ng din khi, tuyén bd tri
dudmg 6ng, tir d6 xac dinh dugc chiéu dai 6ng, s& vi tri 6ng déi hudng (géc ngoat).
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Bt ddu

56 ligu bon ddu;
~Q o €Ot NUdC H_ trudc clla van, logi van, khe van
~Kich thugc 1dng din; dinh d§ mé khdi digm g, ,budc nhdy sa
—86 tri BPTK (6ng d&n chinh, 8ng din khf xudng day)

g =a,
o
4

Tinh lUu lugng thdo nudc Q

Q< Qg :
2
- Ve dudng mdt nudc sou van Chon w, = max { o, )
— X8c dinh v tri nudc nhdy (néu cé) Wy = max (@4}

l

Tinh Q_ (6ng théng khi chfnh) m

!
Chon V

|

Tinh g, chon kich thuge,luu gid]

i

Tinh heg

Tinhy Qe (8ng thong khi xulng day)
L.

¢
Chen V4

|

chen kich thudc,ndr gih

ot

Tinh AR

2 5
n=c+ha

Hinh 4.5, Luu d6 tinh todn théng khi budng van cdng dud sau

Tinhw
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Phu luc A. D8 thi xac dinh tri s8 V,, cla long dan bé téng, mit cat chir nhat, ing véi dd

ham khi trong nuéc S=0 (Tham khao)

Ghi chii: Cdc ky hiéu ding trong bang tra:

2.3

B - Bé rong mat cat;
H - D9 siu nuée tai mir ci;
A - Chiéu cao wong duong cda nham phan bd trén bé mit vat liéu, tra theo bing

y - Khodng cich tir dinh mau go ghé dén mat co ban clha bé mat long dan:
y=2Z,+4 (A-1)

3 day, Z,, 13 chiéu cao chia mau gé ghé cuc bo trén bé mit vat ligu.

Dudng cong s6 1 - Ung vdi bé tong c6 R, = 10 MPa;

Pudng cong s6 2 - Ung v6i bé tong c6 R, = 15 MPa;

Pudng cong s& 3 - Ung v6i beé tong ¢6 R, = 20 MPa;

Dudng cong s6 4 - Ung véi bé tong ¢é R, = 25 MPa;

Duding cong s6 5 - Ung véi bé téng c6 Rb = 30 MPa.
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Truong hop H/B = 1/16
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Trudng hap H/B = 1/16 (1icp)

Vep(mis) Hin=173)
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Hinh A.{. Tri 50 V,, cla long din bé tong, mat cit chir nhat (1i€p)
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Trutng hop H/B = 1/8
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Trwong hop H/B = 1/8 (tiep)
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Truong hop H/B = 1/4
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Truong hop H/B = 1/4 (1icp)
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Trutng hop H/B = 1/2

| Vi Has 13 |

Hinh AL T <00 v, caa 1ong din be tong, midt el chily nhae iy
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Truong hop H/B = 112 (1iép)
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Trieong hop HiB = |
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Fhnh AL Lri 500Vt Bong ddn bé tong, mit cdi chd niat (idp)
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Truomg hop H/B = 1 (uép)
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Truong hop H/B =2
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Truong hop H/B = 2 (nép)
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Phu luc B. Vi du tinh toan Ki¢m tra khi hod trén cic bo phan cia CTTN
(Tham khao)

B.! Pau vao cua cong thao nude dudi sau

Bai todn: Yéu ciu kiém tra diéu kién khi hod dong chay & cira vac mét cdng xa
nudc c6 dp dudi ddy dap bé 1ong. Cong ¢6 mit cat ngang hinh chiy nhat véi by = 6,0m: hy
= 10,0m; cao trinh ddy: 145,0m; ca vao khong md rong thee phuong ngang. ¢ mo rong
theo phurang ding (vé phia trén) theo cung 1/4 elip vén cic bin true i = 10m. b = Sni.

Miit thuong huu dap thing dine. Luu lueng thdo qua cong Q = 1936 m'/s, (ng v6i
muc nudc thugng luu 7o = 213.0m, nhiét do nude T = 25°C.

Gidi:

B.1.1 Xic dinh hé s6 Khi hoid phan sidgi cua cioa vao
a) Thong s6 hinh hoc cla cua vio:
K. =abh =20
Ki=i+bh.=13
by HE $0 gidm dp Idn nhdt te coa vio:
Tra dé thi finh 2.2 vl o = $0" duge € g, = 1,40,
¢). Hé s Khi hod phan oidt: Theo cdng thie (2.8, trong dé:
- Hé s chudn mach dong ép luc tai cla vio, tra theo do thy hinh 2.4, duge: 8, = 0,036.
- He s6 mach dong 16n nhat: chon ¢ = 4,0 (thié€t k€ theo didu kién khong cho phép phit
sinh ki hod).
Thay vao dugc: K, = Cpnux + $.8p = 1,604
B.1.2 Xac dinh hé so khi hoa thuc té:
Theo cong thic (1 - 2). Cic thong s6 trong ¢dng thic:
a) Cot nuoc dic trung: Hyr =72 + H, ;
Z="7r -~ Zygy-by=215-145-10 = 60,0 (m);
H, = 10,08m (tra bang 2.1 v&i do cac 2135m);
Thay vao dugc: Hpp = 70,08 m.
b} Cot nudce 4p luc phan gidi
Tra bang 2.2 duge H., = 0,32m
¢) Luu t6¢ dac rung ) _
Q ¥
= ——— =326 (m’%)
B.-h.

Thay vio cong thte (1-2) duge K = 1,29.

Nbhu vay ¢6 K < K. dong chay tal cira vho s€ bi khi hod, cin dp dung cdc bién phdp dé
phong khi thuc,
B.2 Bé mat dap tran, doc nude

Bai todn: Kiém ra khd nang Khi hod dong <hay tai vi oi A oo mau ad ¢hé don
doc ¢ bé it sic canh (do néi cop pha) vai chidu cao 7, = Smm. trén wiat mot Sip trdn
b tong, Cao do tar A7, = 30m, mat rriut 6 goe nghidng o= 30,5,

Khoang cich tlr coa van (¢ saudng wany dea vi i A 1 93m. Dong chav <0 Bx h
= 38.0 x 6.0m luu t¢c Linh quan V= 26.0m/s: do nham binh quian widt trio A = Gadsmm.
Nhi¢t do nuge 30°C.

Giai:

B.2.1 Xac dinh he so khi hoid phan gioi:

Theo s do midu toat 2 én hing 2.4 Ke=20
B.2.2  Xiic dinh ii¢ so khi hod thue té: Theo cong thie 1-2:

Hyp =, + hocosy = 10006 + 6.0 x cos 40,37 = 14,72 ()

67



Hoi Dap I&n va Phat trién ngudn nwéc Viet Nam www.vncold.vn

H,, = 0,44m (iing v6i T = 30°C);
v »
VDT=Vy=_ £ 6,

St dung cdc biéu d6 hinh (2.6) dé xdc dinh &,&, 6.

- O day ¢6 L2000 _ o5,
A 045

Tuong ting véi % =2,0x 10%8=2,0x 10" x 0,45 x 107 = 0,90 (m)

Tir quan hé &, = f(8/A) duge &, = 0,001.

- Tai mdu g6 ghé:

y=Zn,+A=545mm; y/A=12,11;

Tra quan hé & = f(y/A) duge £ =250,

- Xdc dinh oy theo cong thic (4-14) wong Ung v6i mat cit chir nhat, trong dé:

B=380m:h=60m;56=090m; ln% =7,601;

Thay vao (2-14) dugc ¢ = 0,964

Thay vao (2-13) dugc V, = 13,48m/s

Thay tét ca vao (1-2) dugc K = 1,54

Nhu vay tai vi trf kiém tra ¢6 K < K, ¢6 kha nang khi hod dong chay, c4n 4p
dung céc bién phdp phong khi thuc.

B.3 Buong van cita ¢cong dudi sau

Bai todn: Kiém tra kha nang khi hod dong chdy qua mat khe van phing kin nuéc
phia sau ca mot cdng dudi sau.

Hinh dang khe nhu trén hinh (2-72) ¢6 cde thong khi: W =0,4m; h = 0,3m; d =
0.03m; ¢ot nude trude ctra van H = 30m, cao do ddy céng tai vi tri van bang 270,0m ; bé
rong long din B = 2,0m; chiéu dai hy = 2,.4m; nhiét do nude T = 25°C.

Yéu ciu kiém tra trong 2 trudng hop:

1. Khi van m& ho2n toan, dong chay qua budng van ¢é V = 16m/s; § = 0,25m

2. Khi van md mot phin véi d6 mé a = 0,5m; mat cit co hep sau van khong bi
ngap. Chi¢u dai cong f.< 30.hy (hy: do sdu nudc sau céng), trén dé cé che do chay xiét
vl hy < hy (khoang khong phia trén dong chay thong véi khi troi qua cua ra ha luu
cong).

Giai:

B.3.1 Truong hop van mo hoan toan
B.3.1.1 Xdc dinh hé s khi hod phan gidi

a) Cho mat trude cua khe: Tinh theo (2-19), trong d6:

Kooy = I (tra theo bang 2.4y muc 2 véi Z,, =h = 0,03m > 8.
d/W =0.03 /0,4 = 0.075. Tra bang 2.6 dugec K, =0,88
Wh=04/03=133

Thay tat ca vio (2-19) duge K, = 1,07

b) Cho mat suau cua kKhe: Tinh theo (2-20) trong d6:

- Theo hinh (2.7a%: A=1.2(1-10d/W)=04;
- Theo hinh {2.7¢}, vé&i B/ = 6.67 ta duge: Ky = 1,1
- Theo hinh {2.7¢). vé1r W/ = 1.6 1a duoe: Ky =0.5;

Thay 1dtca vio (2.20) duoe: K, = 0.28

B.3.1.2 Xic dinh he so khi hoid thue (¢ (theo 1-2):
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Tai vi tri ¢ong, muc nude thugng luu ¢ cao do 300,0m; tuong tng véi H, = 9,98m

(tra bang 1-2)
g = H - hy/2 =28 8m;
Hor = Hyg + H, = 38.78m;
H,, = 0,32m (iing véi t = 25");
Vor=V =16 mfs;
Thay tat ca vao cong thite (1-2) duoe K = 2,948
Nhu vay dong chay qua khe van co:
K>K,  K=>K,..
Cd mir trude va mat sau khe, dong chay khéng bi khi hoa.
B.3.2 Truiong hop van ma mot phan
B.3.2.1 Xdc dinh hé s3 ki nod phan 216
a). Doan khe gin vi tri van (dang md mot phan) ¢é 1.6
gi61 han la K= 2.2 (thi¢n an oan).
b) Poan khe gan ddv:
- Mat trude: Timb theo (2-191 2iong nha truong hop van ing hoan tein: K,

- . 1%
- Mat sau: Tinh theo (2-200 w61 & = O ?:wa. Ky = 1t
[#
ruong Lop trén, ta dugc:

Ko = A Ky Ky [1+0.65 (W/h - 1)}
=04x 10X 1,15 [1+0,65 (%-1 )] = 0,56.

4

B.3.2.2 Xdc dinh hé so khi hod thuc t& (theo 1-2)
a) Cot nude dac trung: Hyr = H, + he, trong dé:
H, = 10,01 (ing v4&i cuo do mat nude sau van 1a 270, yn)
h,-ddsaucohepsauvanth. = a
a-domdvan, a=0,35m

o - he 5§ co hep dilmg, c6 thé xéc dinh theo cong thite Altsul:

0.043
o =037 +n—0
1. 1—q
odivn = a. 0.5 =0,017:
) H 30
Thay vio duve: o =061,

Tir dé: h. =0,305m
Hir = 1000 + 0305 = 10315 .
by Cot nude dp ivc phan gi6i1:
ting véi T = 25", ¢ H,,, = 0.32m.
<) L toe dace trung:
Vo= Vo= oyl =)
Gy o =093 H = 30m: he = 0.305m
Thay vio duce: Vi, =22 93 ign)/s)
Thay at ca vio (1-23 duoe K = 0.373.
5.3.2.3 I\'iém tra kKhi hod:
) Doan Khe gin vi g vam
K <K, = 2.2 = phat sinh Khi hoa
by Doan Kbe s " da\ cong:

- Marawde khe: K< K, = LO7 = ¢6 khi hod

< K £ 2,2 1dy theo tri $6

U'?

. cde tri s9 khic nhue ¢
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- Mat sau khe: K <K, =0,56 = ¢6 khi hod
Nhu vay ¢ ci 3 khu vuc kiém tra déu c6 phét sinh khi hod cdn 4p dung cdc bién
phdp dé phong khi thuc,
B.4 Cde mé tiév nang, mo phan dong
Bai todn: Kiém tra diéu kién khi hod dong chdy tai mé hinh thap bo tri & ddy bé
tiéu nang (hinh 2-11, I). Ché do ndi ti€p trong bé 1a nudc chay ngap véi o, = 1,1; chiéu
sdu nude trén dinh m6 h = 4,0m; luu t6c binh quan tai mirt cit co hep Ve = 15m/s; nhiét
d6 nude T = 30"C; cao trinh dinh m6 396,0m.
Gidi:
B.4.1 Xac dinh hé so khi hod phan gidi cua mé trudng hop cé xét dén nude chay
ngap
Koo = Ky - @ (0, - 1);
Vi loat mo hinh thdp ¢6: o = 0,64; K, = 2,1 (theo hinh 2-11,1).
Véi o, = 1,1, thay vao (2-22) duge : (K,,), = = 2,036.
B.4.2 Xic dinh hé so khi hoa thuc té
Theo cong thife (1-2) trong dé:
a) Cot nude dac trung: Hpy=h + H,; h=4,0m
Cao dé mat nude = 296,0 + 4,0 = 300,0m = H, = 9,98m
Thay vao duge: Hypr = 13,98m
b) Cot nude 4p luc phan gidi: H, = 0,44 m (ing vdi T = 30°C)
c) Luu t8¢ dic tnung: Vor = Vo= 15m/s
Thay tat ca vao (1-2) dugc: K = 1,18
Nhu vay c6 K < (K,,),, tai mé tiéu ning s& phét sinh khi hod, cdn c6 bién phdp dé
phong khi thue pha hoai mé.
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Phu uc C. Vi du tinh toan Kiém tra kha nang khi thuc va gidi phap phong khi thuc
trén ddc nude (Tham khao)

C.1 Tai liéu ban dau

- D&c nude sau dip tran c6 so d6 nhu hinh C.1

- Chiéu dai tir ngudng tran dén ddu ddc L, = 38.0m:

- Chidu dii ddc: Ly = 220m (tén mit bing);

- Bo doc i = 0,2: géc doc y = 11.3%:

- Vat licu than doe: BTCT M30,

- Do nhim b mat: n=0017 (A= 0.5mm):

- G6 ghe cuce bo tar cde khdp néi (du kién): Z,, = 6mm:

- Cao do dau doc: V= 93,90,

- Mt cit ngang dde: chir nhat, B = 67.0m:

- Luu huong thict k& Qye = 8200 ms,

- 29 sau dau dée: b, = 344y,

- Hinh thde uéw nang cudi doc: midi phun.
C.2 Kiém tra hha nang khi hoa dong chay trén dac khi thao luo luong thiet k&
C.2.1 Vé duong mat nuoc trén doc

Ding phuong phép sai phan, xudt phdt tir mai cat diu déc, tinh do sau nuéce tai cac
mat cit tiép theo bing céch thir dan theo phuong trinh:

At (1)
i—-J,

AL =

Trong doé:
A L - Khodng cdch (theo phuong ngang) gifta 2 mit cit tinh todn;

Ve 1

E2:h3+'—"—"; EI:h|+'—'I—;
2¢ 2g
fl

h,. h.: D6 sau twong Ung tai mat cat 1 (ddu doan) va 2 (cudi doan);
V,, V,: Luu t0c binh quin tai mat cat § va 2;
1 Do doc ddy doc nudc,
Jop =00, =152
J.. 3.0 o dde thuy lue tal mat cit 1 vi 2.
Kétqua tinh vi vé dudng mat nude nhu wen bing C.i
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Bing C.1. V& duong mat nude (rén doc vai Q = 8200m'Y/s. h, = 5,44m

Mat |

h (im)

R

CJR

it 7 (m) o (m?) (m) V{m/s) J Jn -1 E AR AL L
I 544 177,87 {36430 (4,08 {15292 | 22,51 0,0217 - 31,2657 0
215,10 |77.20 [341,70 [4,43 [147,27 | 24,00 | 0.0265 0,0241 | 0,1759 [34,4578 |3.1921 |18.15 | 18,15
3 (480 | 76,60 (321,60 420 143,15 [ 25,50 | 0.0317 0,0291 | 0.1709 [37,9422 33844 [20,39 | 38,54
|4 1450 (76,00 1301,56 1397 113832 27,20 | 00387 0,0352 | 0,164% 42,2085 |4.2663 | 2589 | 64,43
5 14,25 175,50 1284,75 {377 (133,99 | 28,80 | 0,0462 0,0424 | 0,1576_{46,5252 14,3167 |27.39 | 91,82
614,05 [7510 27135 [3.61 | 130,50 [ 30,22 | 00536 0,049 [ 0.1501_|50,5968 |4,0716 |27.12 [ 118,94
7 1390 17480 126130 1349 127,83 [ 31,38 | 00605 0,0570 | 0,1430 |54,0888 |3,4920 [24.42 114336
s 3,75 [74,50 125125 1337 12511 | 32,64 | 00681 0,0642 | 01358 [58,0502 139614 |29,17 172,53
913,65 17430 §244,55 (329 112328 | 33,53 | 0,0740 0,0710 | 01290 609551 |2,9049 [22,52 [195,05
101356 15402 (238,52 1320 121,67 | 34,38 | 0,0798 0,0769 | 0.1231 [63.8038 12.8487 |23,15 [218,20
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C.2.2 Xac dinh hé¢ s6 khi hoa phan gigi

V6i gia thiét tai cdc khép ndi do hin khong déu gifra cdc doan sé& phat sinh bac 16
(hay bac thut) véi chiéu cao khéng ché Z,, = 6mm, gdc o =90". Khi dé he s& khi hod
phan gidi (tinh cho trudng hop bat toi nhat la bac 161) s& la:

K,, = 0,125 0% = 2,33,
C.2.3 Xac dinh hé so khi hoa thuc té tai cic mit cit tinh toan :
Theo cong thire (1-2): K = @;
Vi, 129
HDT = Hu +h COsy/;
h - d6 sAu nude tai mit cat;
H, - ¢ot nudc dp luc khi trdi, twong dng vGi cao do mit nudce tai mat cit
(Zmn = Zdﬁy + h)’
H,, = 0,44m (ting véi T = 30°C);
Theo cong thiic (2-13)  Vgr=V, = (pi,/g, Z
y

Str dung cdc biéu d6 hinh (2.6) d€ xdc dinh &,£,,6 tir d6 tinh @y theo cong thilc
(2-14). Thay vao (2-13) tim dugc Vg, tir d6 xdc dinh K theo cong thifc (1-2)

Két qua tinh todn dugce ghi trén bang C.2. Tir k&t qua nay cho thy tai cdc mat cit
tinh todn déu c6 K < K, = 2,33. Vay tai cdc mat cat déu ¢ khi hod dong chay, néu t6n
tai cdc g6 ghé cuc bd nhuy mo ta & phdn i liéu ban dau.

C.3 Kiém tra kha nang Kkhi thirc trén déc nwdce

Khi khi hod dugc duy tri trong théi gian du dai, va dong chay ¢6 luu toe cuce bd tai
dinh mdu g6 ghé Vg; > V,, thi thanh d6c nudc ¢6 kha nang bi xam thyc.

Tri s6 Vyr ldy theo bang C.2, con tri s§ V., tra theo dé thi hinh (1.1). Vi bé téng
bé mat 1ong dan ¢6 R, = 30 MPa; d6 ham khi trong nuéc S=90.1acé: V,, = 13,0 m/s.

Tit cdc gid tri Vgy 6 bang C.2 cho thdy

- Tai mat cat 4 ¢é Vyr < V,, = khong bi xam thuc

- Tai mat cdt 5 ¢6 Vgr > V,, = ¢6 kha nang xam thuc:

Bang noi suy tir biéu dé tuu t6c Vpr doc theo dong chay, xde dinh duge mat cit ¢d
Vpr =V, = [3m/s la mat cat B (ndm gifta mat cit 4 va 5) cach ddu d6c mot khoang Ly =
70,4m.”

Poan tir mat ¢t B dén cudi déc cén c6 bién phép bdo vé chdng khi thue.

ng
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Bing C.2. Kiém tra khd nang khi hod tai cdc mat cat tinh toin

Ghi chd: L7- chicu did doan dong duly tr ngedng tean dén mit ¢t tinh todn; voi cong trinh dang xét, L*

chicu dai doan dong chiy tir mit cat dau doc Gu it ¢dt [) dén mat ¢ tinh toidn.,

Mat | Zmn |, | Hyr | L* | L¥a | /A £, Vor Kha

G DR TG e [ an | oo |y aoy ] S L aey | 8 1 [ | K nne ;‘h'
T UsAa 10123 1023 | 1556 | 380 | 7.60 | 0,94 | 0.470 | 113 | 232 0990 | 11,34 | 2307 | C6
T2 7500 | 9727 11023 [ 1523 | 562 | 1124 | 143 | 0715 | 1,05 | 222 | 0984 | 11,78 | 2091 | Cé
T3 ax0 o200 Tio24 | 1495 | 765 15,30 | 1,987 0,990 | 1,00 | 222 [0w77 {1230 [ 1.882 [ Co

3 a50 8743 11024 [ 14,65 | 1024 | 2048 | 2,54 | 1270 | 095 | 222 10970 [ 12,86 171,686 | Co
51425 18170 1025 114,42 1 1298 12596 [ 3,10 | 1,550 | 092 | 222 10464 | 13,50 [ 1505 | Co |

6 1 405 | 7008 | 1025 19,22 11569 | 31,38 | 3,56 | 1,780 | 090 | 222 | 0957 | 4,11 | 1358 | Cé
7| 390 ] 7105 | 1026 | 1408 | 1814 | 36,28 | 4,20 | 2,100 | 088 | 222 | 0048 | 1463 | 1.250 | _ Co
T a5 07 110,26 [ 13,94 1 210,5 | 42,00 [ 4,96 | 2,480 | 086 | 222 [ 0938 | 1520 | 1,146 | Co
9 15es | onas 1027 | 13,85 | 2330 | 46,60 | 5,28 | 2,640 | 0,85 | 222 [0.933 | 15.61 | 1,080 | Co
V00 356 55,75 | 10,27 | 13,76 1 256,2 | 51,24 | 5,80 | 2,900 | 0,84 | 222 | 0926 | 16,03 | 1,017 Go

=L + 38,0 (m), trong d¢ L. la
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C.4 Thiét ké bién phip chong khi thuc
C.4.1 Lua chon hinh thire cong trinh

Dé dé phong khi thuc trén doan dé¢ sau mit cat B, c¢6 thé xem xét cdc phurong an
sau:

a) Lam md nhdm gia cudng dé€ tang hé s6 nhdm, tir d6 giam hwu t6c dong chay
trén doc. Bién phdp nay cho higu qua t6t véi nhitng d6c ¢d chiéu sau dong chay trén dé
khong 1én (h < 2m).

V& truong hop dang x€t, dong chay ¢6 do sau h kha i6n (h>3,5m) do dé diing mo
nhdm gia cudng s& kém hiéu qua, dan dén khdéi lugng cong trinh tang nhiéu, khong kinh
1€,

b) Tang cudng d6 bé tong than doc. Phuong 4n hién tat dd ding bé 16ng M30. C6
thé xem xét sir dung bé t6ng M35 hoac M40,

- Néu diing M35, twong ting V,, = 14,5m/s, tiic doan sau mit cat 6 dén cu6i doc van phai
xu 1y chdng xam thuec.
- Néu dung M40, tuong ting V
bdo khong cé khi thuc.

Tuy nhién, mudn dat duge bé tong M40 can phai st dung phu gia ting cudng do
va ¢ cong nghé thi cong thich hgp. Phuong 4n nay cdn duge dua vao dé so sdnh lya
chon.

c) B& trf thi&t k€ mdng tron khi trén ddc. Giai phdp nay da duge sir dung cd két
qua trén nhiéu cong trinh thdo nude ¢6 quy mo 16n. V46i cong trinh dang xét & vi du nay
thi giai phdp thi€t bi mang tron khi trén déc ciing 12 mot phuong 4n cin dwoc tinh todn dé
so sanh lya chon.

C.4.2 Tinh todn bd phan tiép khi (BPTK)
C.4.2.1 B6 tri cdc BPTK trén déc

Theo tinh todn & muc trén thi doan d6c nudc tir sau mat cit B (cdch dau doc 70,4
m) cén duge bao vé chdng khi thue. D€ ddm bdo an toan cho than déc, bé tri cac BPTK
nhu sau:

- BPTK 1 dit tai mat cit M,, cdch ddu déc 40m;
- BPTK 2 dat tai mat ¢t M,, cich ddu déc 100m;
- BPTK 3 dit tai mat cat M, cich ddu déc 160m. _

Theo cédch bé tri nay, chiu dai bdo vé L, cua cic BPFK la bing nhau va bang
60,0m.

Trong thyc t& thiét k& can tinh 10dn v6i mot s6 phuong dn bo tri khdc nhau dé so
sdnh va chon phuong 4n hop ly nhat.

Véi phuong 4n bé i da néu, ndi suy tir dudng mait nude (bang C.1) ta cd cic
thong s6 thuy luc tai cdc mat cat ¢ bs tf BPTK nhur sau:

Bang C.3. Thong s6 tinh todn cic BPTK

w = 17,3m/s, khi d6 trén todn d&c s& cé Vyr < V,,, ddm

PV L(m) | Lp(m) h (m) V (m/s) Fr JFr
' BPTK 1 | 40 60 4.78 25,60 13.98 3,74
BPTK2 | 100 60 4.19 2921 20.76 4.36
BPTK3 | 160 60 3.81 32.12 27.60 5.23

Ghi chd: L - khodng cich tir dau doc dén vi trf dat BPTK; L, - chiéu dii cian bdo vé
sau timg BPTK.
C.4.2.2 Tinh todn BPTK

1. Xic dinh chidu cao mai hat Z,, theo cong thie (4.1): Z,, = L, -cos2y
25(JFr -1
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&day co L,=60,0m ;g =11,3"; cos2y =0,9232 ; Fr = 13,98
Thay vao duge: Z,, = 0,81
{m)

2. Chon do nghiéng mii
hit;

So dd bo tri mdi nhu trén
hinh C.2.

Chon chiéu dai mii L, =
3,0m.

Véi dé doc doc toy = 0,2,
ta cd:

Z,=30x02=006m;

Zy=7Z,-7,=021lm;

b =27/, =007 Hinh C.2. B6 wi mii hat tai BPTK 1
Do dé6 & = 4" {(miii doc
nguoc)

3. Tinh chiéu dii budng khi sau mdi hat:
Theo ¢ong thic (4-2) ta cé: L, = 18,6m.
4. Xdc dinh luu lugng khi don vi cdn cdp:
q.=0,033V.L,;
trong dé: V =25,6m/s ; L, = 18,6m. Tu dé, q, = 13,71m’/s.m
5. Tinh luu lugng khi tdng cong:
Q, = q, B = 1052.8 (m's)
6. Tinh dién tich tdng cong cla mat cit ngang cdc ong din khi:

a .

©, =
vV

a

Chon V, = 30my/s, ta ¢6 @, = 21,06 (m?)

Do tri s6 w, tn, néu chi lam 2 éng & 2 thanh bén thi kich thudéc méi 6ng phai qud
16n, khé bo trf va khéng kinh té.

Giai phdp hop Iv hon {4 bd ui thém 2 tru trung gian & trong 10ong dan (tai vi trf
BPTK), chia bé rong long din thaph 3 khoang déu nhau. Chi¢u day mdi tru d = 3,0m, i
day bo tri 6ng thong khi ndi v6i budng khi 0 ddy long dan phia sau mai hat

Nhu viy, téng cong ¢6 4 6ng théng kli (2 ong ¢ wong bén, 2 dng & try). Bo i
kich thudc cdc ong 1 nhur nhauw, dién tich t6i thiéu méi Sng phai [a:

w, = 1;_ = 5,265 (m?)

2

7. Chon kich thudc 6ng: B, x 1, = 3,5 x 1,6m, trong dé:
B, - Canh clia mat ¢it ngang 6ng ihico chi¢u ddng chay
1, - canh cua mat cat 6ng theo chidu vudng gée vai mit hén ena widng hay tru.
Véi kich thude ong di chon, van 1éc khi trong ong <& L
Q.
Va= =470 (m/s)
4.8-‘!-1)
8. Xdc dinh do chan khéng & rong buong khi:
2
. . - b
Theo cong thie (4-T h, = —2—.
290, ¥
.o v !
gday: V,=470m/s; == —
y 780

‘
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Tri s& W, xdc dinh theo cong thic thuy luc (4-8) trong dé cic hé s 10n thdt dp luc
nhu sau:
- Ton that tai cira vao: £ =0,5 (cira vao khong thuin);
- Tén that tai vi tri uén cong gdp 90" (iruc ong tir théng dung chuyén sang ndm ngang ¢
ddy d6c): £, =1.1;

_Tén that 4p luc doc dudng: tinh véi chidu dai 6ng L, = H, + 3;4,?2421“ trong dé:

H, - Chiéu cao thanh long din, H, = 8,0m
t, - Chiéu rong mat cat 6ng thong khi: t, = 1,6m
B, - Bé rong clta moi khoang, 0 day c6:
B, = 9_‘5-2—“1 = 20,33 (cm):
t, = Chiéu diy thanh 6ng din trong try va thanh bén, chont, = 0,7m;
Thay vac duge: L, =20,4m
Mat cét 6ng 6 B, = 3.5m, t, = 1.6m; ¥, = 10,2m; »,, = 5,6m? R = 0,549m; C~R
= 40,20
Hé s6 tén that 4p luc doc dudng:
£ - 29l
d CzR
Nhu vay dng ¢ Z&; = 1,85;
! =0,582;

Pa=m

Thay vao {(4-7) duogc: h,, = 0,41m
Tri s6 h,, < 0,5m, dam bdo diéu kién 1am viéc 6n dinh ctia dudng thdo.

=0,25;

9. Tinh todn kich thuéc madng dan khi & ddy, sau miii hat
- B¢ rong médng: B, = B, = 3,5m;
- Chiéusau:t,,. =t,-Z, :

gdaycot,=1,6m;Z,=0.8im. Vay chon t,, =0,8m.

Ln=30m | Ba=3,5m &

Zn=0,81m

tmk =0,8m

Hinh C.3. BS tri mdii hat vd mdng dén khi (BPTK 1}
10. Tinh chiéu cao 16n nhil cda budng khi
. V2 ) 2
Theo cong thuc (4-10)  h, =7, + 2—.cos 0-{tg0 +tgw)
g

Ggday co: Z,, = 0.81m: V = 23,6m/s: cosd = 0,9976: 190 = 0,0699; 1gy = 0.2;
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Thay vao duogce: h, = 3,23m.

(Tri s6 hy, [2 1 yéu t8 dé xac dinh chiéu cao wdng bén cla déc nude).

Vi cdc BPTK khac cing tinh twong tu. Két qua tinh todn ghi trén bang C.4.

Bing C.4. Két qua tinh todn cdc BPTK

l

Thong s6 Ky hi¢u | Bonvi BPTK 1 BPTK 2 BPTK 3
Vi tri dat L m 40,0 100.0 160.0
Chiéu cao miii hit Z. | m 0,81 0,62 0,52
Chiéu dai mii hit L, ,m 3.0 2,6 2,3
Géc nghiéng miii 0 bodo 4,0° 2,2" 1,5¢
Chiéu dai buéng khi L ’! m 18,6 16,3 14.3
Luu lugng khi Q. | mYs 1052.8 10527 1015,1
S6 ong déin khi n ! 4 4 4
Kich thude 1 ong B xt, ¢ m 35x 1.6 3.5x1.6 35x1.6
D¢ chan khéng hew . .m 0.41 0,41 0,41
B¢ rong médng khi B« m 35 3.5 3.5
Chiéu sdu mdng Lok m 0,8 1,0 1,1
Chiéu cao budng khi hy, m 3,23 3,09 3,20
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Phu luc D. Vi du tinh todn bo phan tiép khi tai buong van coa cong dudi sau
( Tham khao)

D.1 Tailiéu ban dau
- Cong hop BTCT dudi dap dat X ¢6 nhiém vu thio nudc thudng xuyén va két hop dan
dong thi cong.
- Mit cdt ngang c6ng: Bx H=2,2x22m
- Van cong tdc 13 van phiing dit trong thp, ¢6 thiét bi kin nuéc phia sau;
- Kich thudc khe van: W =0,3m; h=0,25m:
- Bac thut sau clra van ¢6 Z, = 0,2m;
- Cao trinh ddy cong tai thap: 136,5m;
- Cao trinh tran cong sau thip: 138,5m;
- Cao trinh clra vao Ong thong khi: 163,5m;
- Trudng hop dang xét ¢é muc aude thugng lwu Zy = 161,8; d6 md clra cong: a = 1,0m,
lru Jugng Q = 28,14m’/s. Sau cilra van ¢6 doan chay xiét khong ngap, tiép dén 12 nudc
nhdy, va sau nudc nhdy 1 doan cong chay ¢é dp. PO sau trude nude nhdy 1a h, = 0,8m
(theo két qua tinh todn thuy luc).
Yéu cdu tinh todn thong khi dé dam bao ché do chay én dinh trong céng.
D.2 Tinh toan dng théng Khi chinh
D.2.1 B6 tri: 6ng thong khi chinh cd tuyén thang ding, clra vao dit & cao trinh 163,5m
(cao hon muc nudc 16n nhét & thugng hwu), cita ra & cao trinh trin c6ng (138,5m) dé tiép
khi cho khoang khong sau cira van.
D.2.2 Tinh toan luu lirgng thong khi can thiét
Trong truong hgp nay tinh theo cong thite (4-15): Qu = Qg+ Q,c + Qu
a} Tinh Q5 (luu lugng khi can ¢dp cho vung tdch dong sau khe van va bac thut).
Viing tich dong bao gém:
- Sau khe van, phan nudc qua:
Qi =01@2axh).V;
- Sau bac thut:
Q=01 (BXxZ).V;
Tir 66: Qu5 = Que; + Qupx = 0,1 (2ah + BZ)V (D-1)
¢ Gday:
a-domdvan,a=1,0m;
h - chiéu saun khe van, h = 0.25m;
B - bé rong cong, B=22m;
Z, - chiéu cao bac, Z, = 0,2m;
V - Luu t6¢ binh quan dong chay duéi ctra van;
Q 28,14
V=—"=
Ba 2,2x10
Thay vdo (D-1) duoc Qp = 1,20 m¥/s
b) Tinh Q,. (luu lugng do twr ham khi) thee cong thitc (4-13):
Qo =004 JFra —40-Q:
& day: Q =28, 14m'/s ;

=12,79(m/s)

2
Ve o

Tinh theo cong thiic (4-14): Frg =

Q

c

V. - luu 10c binh quan tai mat cit co hep sau cira van: V =

h. - d¢ sdu co hep, h, = w.a;
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H - cot nudc trude clra van, bd qua fuu tdc téi gdn va t6n that cot nudc do ma sat &
doan cong trudc thdp, ta c6:
H=7n - Vaycampguimp = 1618 - 136,5=25,3 (m)
a - hé s6 co hep diing, phu thudc vao ty s6 a/H, tra theo bdng ctia Jucopxki (s6 tay
thuy Iuc);
& day a/H = 1/25,3 =0,04 tng v61 a = 0,613;
Tiedé: he = 0,613 x 1,0=0,613 (m).
Tai mat cit co hep ¢6:
¥ =2.h,+ B=3,426(m),
o = B.h, = 1,3486 (m*);
R=w/y =039 (m);
Thay vao (4-14) dugc: Frg = 112,7.
Thay vio (4-13) dugc Q,. = 9.60 m¥s.
¢) Tinh Q,, (Iuu lugng khi bi cudn vao tai vi tri nudc nhay) theo ¢ong thiic (4-16):
Q. = 0,012 ((JFr, -1).Q
Tai mit cdrt trude nude chay ¢ h, = 0,8m

Q
V,= — =15,99 :
' & (m/s)

1
2

Fr, = 4= 32,57,
h1
Thay vao (4-16) duoc: Q,, = 2,96 m’/s.
Thay tat cd vao (4-15) duge : Q, =13,8 m'/s.
D.2.3 Tinh toan kich thude 6ng dan khi chinh
~ Chen van t6¢ dong khi trong ong: V., = 43my/s;
- Dién tich mat cit ngang: 0,x = Qu/Vuk = 0,32 m%;
- Chon kich thudc mait cét ngang ong:
B,xt,=0,8x04m
D.2.4 Tinh toan d6 chan khong & kKhoang trong sau cira van

2
Vak Va

29.!.,1.:11&2 T

o 4. L 1

oday V,=43m/s; &£ =—1:
y 780

Theo cong thitc (4-7): hy, =

!

Theo cong thic (4-8): 4, = ———=
' JI+ D¢,

Cdc hé s6 t6n that d4p luc qua 6ng din khi chinh bao gém:
- Tén that wi ctra vao: &, =05 {cia vio khéng thuan)

LY

- Tén thit doc dubmg: & =23 (D-2)

C°R
L, - chiéu dii &ng thong khi chinh:
Lk = Vcit:: vie T Vcira = 25,0 (m)
Mat cit ngang Ong din khi chinh ¢6: B, = 0,8m; 1, = 0,4m: y = 2.4m; o, =
0,32m* R =0,133m;
Tra s6 tay thuy luc véi n = 0,014 duge CVR = 20,38 ;
Thay vio (D-2) dugc: £« =1,181;

B1
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Thay vao (4-8) duge: p,, =0,61,
Tir (4-7) xdc dinh duge: h,, = 0,32m.
Nhu vay ¢é h,, < 0,5m, dim bdo ché d6 chay 6n dinh trong céng.
D.3  Tinh toan ong thong khi xuéng bic thut & diy
D.3.1 Bo tri: Dat 2 6ng théng khi & 2 thanh bén cong.
- Clra vao: dat st tran céng, & mat cit sau van;
- Cira ra: dat & ddu bac thut (vi tri ban ddy gidp véi thanh bén);
- Téng chiéu dai | 6ng: L, =3,0m ;
- Trén mdi 6ng c6 2 vi tri cong gap voi gbc ddi hudng a = 90°.
D.3.2 Tinh toan kich thudc 6ng dan Khi
- Luru t8c khi dan trong 1 &ng:
Qak = QdB/z = 0!6 (m"/S)
- Chon luu téc khi trong 6ng V, = 40m/s;
- Dién tich mit cit ngang ng:
mal = QalNu = 0!015 (m2)9
- Chon loai 6ng mat cit tron, dudng kinh d; = 2vVoa /z = 0,14 (m)
D.3.3 Tinh toan d6 chan khong phia sau bac thut
2
Theo cong thic (4-19): Ah = —!"‘—2-1’— ;
29.1,° ¥
Trong d6: Ah la chénh léch cot nurde 4p luc gitta khoang khong & tran cdng va &
sau bac thut.
0daycd V, =40m/s ;
Céc hé s& tdn that 4p luc trén 6ng:
- Tai cla vao: &,=0,5 (cira vao khéng thuan);
- Tai chd udn cong: &, =2x 1,1 =2,2;
- Doc dudng: 6ng cd bén kinh thuy luc
R, =d,/4 = 0,035 (m); véi n = 0,014 tuong ng ¢ CVR = 8,54

Tirdé go=——=0,81;
CR

§ 4 1 _ ]
]~la - Vlr—-—-----—1—'”5:€J - 0‘4?0
Thay vao (4-19) duge: Ah = 0,47m.
P¢ chan khong & khodng tréng sau bac thut:
he, = hy + Ah = 0,79 (m)
Taco h,, < 1,0m ; ddm bao ché do lam viéc an toan.

Ghi chit: Trong thuc 16 thiét ké, can tink todn véi nhiéu ché dé md cong khde nhau dé
chon ditge kich tinede dng din khi (@, va ) an todn nhat. ) 0y =

—"

KT.BO TRUGNG
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MUC LUC

. ‘ ] I4TCN 197 : 2006 o
CONG TRINH THUY LQT - CONG LAY NUGC BANG THEP BQC BE TONG
BE TONG COT THEP - HUONG DAN THIET KE

I Quy dinh chung

2 Cac yéu cau ve thict ke

3 Mot s6 chi dan vé ciu tao chi tiét

Phu luc A. Thuat toan tinh thuy luc cong dd6i dap ¢6 van dieu tiét & ha
luu (tham khao)

Phu luc B. Pac tinh thuy luc cua mot s¢ loai van bo tri cudi cong thép
{tham khao)

14TCN 198 - 2006
CONG TRINH THUY LU - CAC CONG TRINH THAO NUGC -
HUONG DAN TINH KHI THUC

1 Quy dinh chung
2 Kiém tra su xuat hién khi ho4 trén cac bo phan ciia cong trinh thio
nuaGce
3 Kiém tra kha niang xam thyc bé mat long dan
4 Giai phap phong khi thuc bing cach ti€p khong khi vao dong chay
Phu luc A. Do thi xdc dinh tri s6 V, ciia long dan bé tong, mat cit
chir nhat, img v6i do ham Kkhi trong nuéc S=0 (tham khao)
Phu luc B. Vi du kiém tra khi hod trén cic bo phan cuia CTTN
(tham khao)
Phu luc C. Vi du tinh toan kiém tra kha nang khi thuc va giai phap
phong khi thuc trén doc nude (tham khao)
Phu luc D. Vi du tinh toan thiét bi tiép khi tai budng van cua cong
dudi sau (tham khao)

Trang
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67

71
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