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BO NONG NGHIEP CONG HOA XA HOI CHU NGHIA VIET NAM
VA PHAT TRIEN NONG THON Poc Iap - Ty do - Hanh phic

TIEU CHUAN NGANH
14TCN 197 : 2006 va 14TCN 198 : 2006

{Ban hanh theo quyét dinh s64 09 () QD/BNN-KHCN ngay? 9thang 12 ndm 2006
cua B trudng Bo Nong nghi¢p va PTNT)

14TCN 1597 : 2006

CONG TRINH THUY LOT - CONG LAY NUOC BANG THEP BOC BE TONG,
BE TONG COT THEP - HUONG DAN THIET KE
Hydraulic structure - Steel pipe - reinforced concrete culvert - Design manual

1 QUY DINH CHUNG

1.1 Pham vi dap dung

Tiéu chudn ndy 4p dung cho thi€t k€ méi cong 14y nudc bing 6ng thép boc bé
tong, bé tong cot thép dat dudt dip dat, dap dd dam nén, dip dd xay hay bé tong thudce
cong trinh ddu méi thuy lgi va thiét k&€ stra chita, nang cip, cai tao cdng 18y nudc loai nho
tr ho chita bang bién phdp ludn 6ng thép trdn vao trong tong cOng cili bing bé tong cot
thép.
1.2 Tailiéu vién dan
- TCXDVN 285-2002. Cong trinh thuy lgi - Cdc quy dinh chu véu vé thiét ké.
- QPTL C1-75. Quy pham tinh todn thuy 18¢ cOng dudi sau.
- TCVN 4253-86. Nén cdc cong irinh Thuy cong - Ti¢u chudn thist k¢,
- IMTCN123-2002. DPat xay dung ¢ong trinh thuy loi - Phan loai.
- TCVN 4116: 1983. Két cdu bé tong va bé tdng cét thép Thuy cong - Tiéu chuin thist
ké.
- 14TCN 63-2002. Be téng thuy cong - Yéu ciu k¥ thuat,
- TCVN 3375:1991. Két cau thép - Tiéu chuan thist ké.
- XNIP 2.04.12-86. Tinh todn d¢ bén cuia ong thép thin tiéng Nga).
1.3 Thuit ngtr va dinh aghia
1.3.1 Phan loai cong
- Theo dwdng kinh trong cua dng thép, cong duge phin thanh cic loai: rit nho. nho, vira,
twong doi lom v [Gn. theo bing 1.

Bang 1 - Phan loai cong theo dudng kinh trong cua ong thép

DLI’O’I};’“-_}\TI.I]I_ T 'ony
‘l <60 | >60-80 | »>80-120 | >120- 130 [ > 180
cua dny {Ccntd | : i
. R W ‘ I
Loai cong | . Nho Vi Tuong doi 1an [.dn
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- Theo ¢cdt nude cong tde (chénh léch cao trinh muc nudc gitra thuong luu va ha luu
cdng), theo bang 2.
Bang 2 - Phan loal ¢t nurde cong tac clia cdng

Cot nude cong tic -
o ot (o <5 >5-10 | >10-20 | >20-25 | »25
Phan loai Ritthip | Thip | Trangbinh | "9 | coo

- Theo cot d4t, da trén dinh cong (chiéu day 1dn nhét cta I6p dét, dd dap rén céng, tinh
ir diém cao nhat clla mat cit than cong dén mat dit, dd dap), theo bang 3.
Bang 3 - Phan loai ¢4t dat (dd) trén dinh cOng

Cot dit (dd) wen | >5-10 | »10-20 | »20-25 | »25
dinh c6ng {m)
Phan loai Rét thip Thip | Trungbinh | "ME9O | cao

1.3.2 Tudng ngin (diafrac): 12 tudong bang bé tdng hoiac bé tong cdt thép dic lién véi
than céng, mo rong vé hai bén va phia trén than cdng dé kéo dai dudng thdm doc theo
than céng.

1.3.3 Cot thép phuong doc: 1a c6t thép dart trong phin bé tong boc dng cdng, theo chiéu
doc cdng (tir thugng vé ha hm),

1.3.4 Cot thép phuong ngang: 14 6t thép dat trong phédn bé 16ng boc dng ¢dng, ndm trén
cdc mit phdng vuong géc véi tuyén cong.

1.3.5 Thép neo: thanh thép dugc han vido mat ngodi clia 6ng thép dé tao sy lién két (6t
gifta 6ng thép va bé tong boc ngeai.

1.3.6 Khép ndi mém: khdp ngin cdch gira hai doan c6ng. Tai day cd bg tri thiér bi
chéng rd nude bing tdm cao su, nhya hay tdm kim loai ¢ kha nang co gian.

2 CAC YEU CAU VE THIET KE
2.1 Cap cong trinh va cdc chi tiéu thiét ké

Theo cép cla cong trinh ddu méi va xdc dinh theo quy pham hién hanh.
2.2 Lua chon vi tri ya tuyén cong
2.2.1 Tuy theo vi tri khu tuéi hodc hd ding nude, cong ¢ the dit & bd trdi, bl phéi hoic
& ca hai bd ctia dap. Cao trinh dat eSng cdn dam bdo véu ciu 1dy nudc we chdy va ¢ mat
bang thuan lgi cho viéc dua nudc vao kénh dan.
2.2.2 Cong cdn dat trén nén c6 diéu kién dia chat dong nhat dé€ gidm bdt khéi lugng xir
ly tranh lin khong déu. Nén cdng can cé du site chiu tai, trdnh bi phd hoai cuc b, hodc
bién dang qua 16n. Loai dat dé thich hgp cho nén cong dudi dap khuyén nghi nhu sau
(bang 4).

Bang 4. Ddt da thich hop cho nén cdng dudi dap

N Cot ddt rén dinh céng H, (m) |
Loai nén - - - = = a—
- <35 >5-10 > 10-15 | > 15-20 | > 20-25 > 25

1. bi X X X X X X

2. Nira da X X X X X o !
3. Dit manh X X X X 0 o .
v tho i
4. Dt ot = X X X 0 0 0 !
cdt vira
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5. Par  cat X X 0 0 0 0
min, cit bui

6. Pat d cit, 4 X X X 0 0 0
sét

7. bat sét X X 0 0 0 0

Chit thich: Ky liéw “x": thich hop; ky hi¢u "0 : khéng thich hep

2.2.3 Tuyén céng nén bd tri thing va vudng goc véi tuyén dap. Truong hop do diéu kién
dia hinh. dia chét ¢6 thé b tri tuyén edng xién goéc véi tuyén dap, hay c6ng tuyén cong.
P9 cong cuu wven can dim bao diéu kién gia cong dng thép va diéu kién thuy iuc cua
dong chiy trong cdng. Bdn kinh cong R khong duge nhod hon 10 ldn dudng kinh ong
cong.

2.3 B tri tong thé cong

2.3.1 Cia vao cua cong cin bd tri cdc khe phai, ludi chan rdc. Dinh tudng bén khe phai
cdn dat cao hon muc nude thip nhidt trong hé d¢ ¢é thé déng phai va tién hanh kifm tra,
bao dudng cong vio mba nude kigt khi cin thict.

2.3.2 Cong ¢6 thé c6 hodc khong 6 théip van

- V@i cidc cong ¢d quy mo trong déi 16n rd lén. cdn b tri thdp van & thuong lwu dé ¢
thé cht dong trong viéc kiém tra, bao dudng c6ng vi dé tang m¥ quan cho cong trinh.
Khi d8. cira van stra chita dit trong thip, con van cong tic dat & ha luu céng. Doan cong
truéc thdp c6 k&t cdu cong hop bing bé tong cdt thép. Phan céng sau thap cd két cdu {a
dng thép boc bé téng c6t thép; & ddu phdn nay nén bo tri mot doan chuyén tiép dan tir mit
cat chit nhat sang mar cit 1ron.

- Khi cng khong ¢6 thép van thi ca van slra chita va van cong tdc déu dat & ha luu cong.
Trudng hop nay, toan bé than ¢ong ¢ két cdu 1a dng thép boc bé téng Gt thép. Dau céng
nén bd trf doan chuyén ti€p dan tir mat ¢t chit nhat (& clra vao) sang mat cit tron.

2.3.3 & ha luu céng cdn bd tri nha cdng tic, tai day ¢é thé tién hanh cong viéc van hanh.
bao dudng, thay thé van cong tic, van slra chifa.

2.3.4 Sau cira ra cla c6ng cin bé tri budng tiéu nang va san sau ndi ti€p véi kénh ha luu.
2.4 Bo tri cua van

- Phai b6 1ri van cong tdc vi van sua chita & 1@t cd edc cdng. Theo chiéu dong chay rong
céng. van cong tic dat phia sau. cdn van sia chifa dit phia trudc.

- ¥t 1ri, loai van v phuong thie dong md van ¢d thé tham khio bing 3.

Bing 3. Chon loai van va phuong thitc déng, mo

Van stra chira Van cong tac (ha luu)

! Loal cong , .
: ‘ " e ‘ Phurong thuc ‘ Phuong thie
| Vitridat | Loai van P Loal van P
5 ' ‘ déng mo ' ddéng mo
: : ) thu cong . o

[. R nho ha tiu Khod = Khod [C

- (TO)

2. Nho ba fuu khoa TC kKhoi | TC+co gidi
I - s P — P - S
3. Vi ha luu Khod TC + co gici cén co gidi

4. Tuong doi lén
.- Kbhong co thap it Juu Khou TC + cogidi con ¢U giol
i - Coilip rong thdp phitng TC + co gidi con cO vidl
L0 Lan (o6 thapy trong thap|  phing | TC + co giul con co gl

i:""
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2.5 Kich thuée ong thép, vat liéu ong thép
2.5.1 Can ctf vao luu lugng thiét k€ cdp nude va ¢t nude cong tdc clla cng dé tién hanh
tinh todn thuy luc xdc dinh dudng kinh can thi€t cia dng thép. Tri s6 dudng kinh 6ng
duge chon quy trdon vé tri s6 chiin chue centimet (vi du 60, 70, 80, 90cm...). D61 vdi cic
cdng rdt nhd thi nén chon dudng kinh 6ng thép theo kich thude chudn cha dng thép dinh
hinh hién c6 dé tién cho gia cong va lap dat.
2.5.2 Thép tdm lam d&ng cin ding thép nhém CII hoac chat lugng twong duong trd lén.
Chiéu day 6ng thép cdn thod man yéu cdu chiu luc va diéu kién thi cong, cd xét téi kha
nang bi xam thue do nudc trong suét thoi gian lam viéc clia c6ng. So b cé thé tham khao
chiéu day &ng thép & bang 6.

Bang 6 - Tri s6 tham khdo ciia chiéu day ong thép

Chiéu day &ng thép (mm)
Loai cong Khi cot dat trén ) Khi H; >
dinh H, < 10m Khi 10 < Hy £ 20m 20m
i. Rat nho 4 5 6
2. Nhd 6 7 g
3. Vira 8 9 10
4, Tuong dét 16n i0 11 12
5. Lén 12 13 14

2.5.3 Ong thép cén gia cong (uén, han) thanh timg doan tai xudng (nhi may co khi).
Chiéu dai méi doan duoc chon cin cif vao phuong tién van chuyén. Viéc han néi éng ¢
hién trudng phai tuan thi céc quy dinh cla tiéu chudn gia cong va han dudng 6ng thép
chiu 4p luc cao.

2.5.4 Trudng hop ludn 6ng thép vao trong long cdng cii bing bé tong cbt thép di xusng
cap thi bén ngoai 6ng thép cdn c6 cdc gan gia cudng va cac thép neo d€ ddm bao do cing
va su lién ket gilta 6ng thép mdi va than cong cii qua 1dp viia bé téng duge 14p nhét bing
bom phut.

2.6 LGp bé tong, bé tong cit thép boc ngoai ong thép

2.6.1 1Ldp bé tong, bé tong cot thép boc ngoat dng thép c¢6 nhiém vu:

- Bdo vé 6ng thép, chdng ri tir phia ngoai.

- N6i ti€p dng thép uéi dat (d4) dap than dap.

- Tham gia chiu luc cling v6i 6ng thép.

Dot v6i cOng rdt nhé, dit trén nén da thi 16p boc ngodi ¢d thé ding bé tong
thudng khong c6 et thép hoic chi dit cét thép cau tao. V4i trudng hop khac thi Iép boc
ngoai phai ] bé tong ¢6t thép, ham lugng c6t thép (theo phuong ngang va phuong doc)
duge xdc dinh thong qua tinh todn két cau (Ong thép va I&p boc cuing chiu luc).

2.6.2 Var liéu I6p boc ngoai dng cdng: bé tong mac tir M20 trd Ién, cot thép chon theo
két qua tinh todn. So bo chiéu day I6p bé tong boe ngoai, ¢6 thé tham khao Bing 7.
Bang 7. Tri s& tham khdo cua chi€u day idp bé tdng boc ngodi 6ng thép

Chiéu day bé tong (cm)
Loai cdng
Ban ddy Hai bén, trén ¢inh

1. Rdt nho 25 20
2. Nho 30 25
3. Vin 35 30
4. Tuong doi lon 10 35
5.Lén 50 40
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2.6.3 Can b6 tii cdc khop n6i gidn nhiét O Ldp boc bé tong ¢6t thép. Vi tri va khoang cich
céc khép ndi duoc xdc dinh cin ¢t vao didu kién dia chit nén va bé tri cu thé cla cong.
Tai vi tri khép néi. can dit thiét bi chong ro nudce ki€u cao su ci 161 hay tdm kim loai c6
kha ning co gidn.

i v6i cdc cong ma ldp boe ¢b tham gia chiu luc thi cde khdp nédi ndy can duge
xét dén khi tinh todn két cauv theo phuong doc cang.
2.6.4 Ddi v6i cdc efng 19n nén bd tri hanh lang kiém tra stra chita. Khi d6 trong thiét ké
cdn xem x€1 sir dung két hop hanh lang d¢ din dong thi cong. Kich thudc ciia hanh lang
can duge {uan chitng trong tinh todn din dong, dong thoi thod min diéu ki¢n thi cong lap
dit viy slra chita dng thép bén trong.
2.6.5 Vi loai cong c6 ong thép dat rong hanh lang, su lam viéc cua dng thép va vo beé
tong c6t thép bén ngodi 13 doc lap: 6ng thép chiu dp lirc nudce tr phia trong, con va bé
1ong ¢t thép chiu cic dp luc tir phia ngoai, 1di trong tir 6ng thép va céc tai trong khi lip
dat, stra chita 6ng.
2.7 Tinh toan thuy luc
2.7.1 N§idung tinh todn thuy luce cdng
a) Tinh todn kha nang ldy nudc cha céng ung véi trudng hop muc nude hd thip nhit, cla
van m& hodn toan. Véi trudng hop ndy cdn cén phai kiém tra ch€ do chiy trong cong dé
ddm bao cdng chiy c6 ip 6n dinh.
b) Kiém tra 4p suat thiy dong tai mot s& vi irf cdn thiét, chl yé&u 12 & sau cira vao cla
cOng dé dam bao d¢ chan khang (n€u ¢6) khong vugt qua miic cho phép.
¢) Kiém tra cao trinh dat c6ng dé ddm bio khong xuat hién phéu khi trudc clra vao, dnh
hudng dé€n kha nang thdo nude cha cong.
d) Tinh todn tiéu nang sau van xa (ha luu cOng).
e} Lap quy trinh van hanh, titc thi€t lap quan hé gifra luu luong thdo qua céng ting véi cic
tri 6 4o md clra van va muc nude thugng hwu khic nhau.
2.7.2 Todn thuy luc cdng can theo cdc chi din cia Quy pham tinh todn thuy luc cong
dudi sau QPTL C1-73, cling nhir cac 1ai liéu K§ thuat khdc 6 lién quan.
2.7.3 Khi xdc dinh do nhidm cda thinh cong. cdn xét 181 trudng hop 6ng cong bi 1. ban.
tang do nham sau mort thdi gian dai khai thac,
2.7.4 Khi tiph kich thudc budng tiéu nang sau van con hay bé tiéu nang kiéu va dap (c6
twrdng phan dp) co thé tham khao cdc chi din tir tai lieu thi nghiém mo hinh.
2.8 Tinh két cau
2.8.1 Not dung tinh két cau ¢éng
a) Xdc dinh cde truong hop lam viéc bat lgi trong thoi ky khai thdc cling nhu trong thoi
gian thi cong, sua chira, vi 16 hop tdi trong tuong tng.
by Xdc dinh noi luc trong 6ng thép theo phuong ngang v phuong doc vi kigm tra didu
ki¢n bén cua 6ng thép vai cic 10 hop tai trong khdc nhau.
¢+ Nie dinh not luc rong vo boc bé tong thee phuong ngang. phuong doc vi tinh todn cot
thep long ung.
dy Kiem tra do ben cua nen cong ing voi cic rudng hop Lam vice kliic nhau,
¢) Ki¢m tra bicu dang vii chuyen vi cda cdc bo phan cong vi nén ing voi cic 16 hop tai
trong Khitc nhau,
2.8.2 Khitinh két ciu cong, cin xét dén cde 0 hop tai trong vi tic dong:
&) Kb dap mdn Jdap xong. trong cong chua ¢o nudc.
by Khi dang dip dip. trén dinh cong ¢d cic miy méc thi cong chay qui.
<) Truomg hop Euan viee: cong chia didy nude. trong ho ¢ miue nude dang binh thudng,
e nude (0 thidt k.
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d) Truong hop ki€m tra, sita chita: hé cé muc nuéce thip nhit; trong cOng khong co6 nudc
(dong phat thugng luu).

e) Cdc ruong hop dic biet: khi cé dong dat, khi trong hé ¢6 muc nuée 1a kiém tra, khi
thiét bl chéng tham hay thodt nudc trong dap bi hu hong, khi déng md nhanh clza van ha
luu iam xudt hién 4p luc nudce va...

2.8.3 Tuy theo cach bd tri vat liéu than cdng (phan éng thép va vo boc bé 10ng, bé tong
gt thép), ¢6 thé tinh két cdu than cong theo mot trong céc s¢ do:

a) ong thép chiu toan bo 1i trong, khi dé, 1dp vo boc bé tong, bé tdng cbt thép chi lam
theo ciu tao, c6 tdc dung bao vé dng thép tir bén ngoai, khéng tham gia chiu luc.

b) Lép bé tong cdt thép chiu toan bd tai trong, ong thép bén trong chi diing {am c&p pha,
¢6 thé chon chiéu day nhd va khong tham gia chiu lirc.

c) Ca ong thép va vo bé tong ¢bt thép ciing chiv lyc. Trudng hop nay cin 6 su lién két
tot gilta 6ng thép va phan vo bé 16ng cdt thép boc ngoai. Vé mit tan dung kha nang lam
viéc cla vat {iéu thi so 46 nay 1a hop Iy nhit.

2.8.4 Khi tinh xdc dinh trang thdi Gng suét - bién dang cla than ¢dng trén nén dong nhat,
6 thé gidi riéng cdc bai todn chiu luc theo phuong ngang, phuong doc (bai toan phéng),
hodc giai bai todn chiu luec ddng thoi theo 2 phuong ngang va dec (bai todn khong gian).
2.8.5 Véi cdc cong dit trén nén khong dong nhat, hay khi nén cé tinh bién dang 1én, cin
thi€t phai xdc dinh trang thai dng sudt - bien dang cha than céng theo bii todn khong
gian.

2.8.6 DO bén clia nén cdng cén dugce tinh todn kiém ira theo tiéu chudn thiét k€ nén céc
cong trinh thuy cong.

2.8.7 DO vOng 16n nhat cda than cdng can phai thoa min cdc di¢u kién khai thic binh
thudng cla cdng, va thudng khéng ché khong vugt qud 0,001L, véi L 1a chiéu dai cla
doan c¢8ng tinh todn.

2.8.8 D¢ bén ciia 6ng thép va cdc moi ndi cdn duge kiém tra theo cdc quy dinh cia tiéu
chudn thi€t k€ két cau thép.

2.8.9 D6 bén cia bé tong vi cot thép cdn duge kifm tra theo cdc quy pham cia tiéu
chudn thiét ké két cau bé tong va bé tong cot thép thuy cong.

3 MOT SO CHI DAN VE CAU TAO CHI TIET "
3.1 Poan cira vao ‘

Doan ctra vao thudng 1am bing vat ligu bé tong c6t thép, mit cit chir nhat, bao
gom phdn cong ho & phia trude va phan edng kin ¢ phia sau.
3.1.1 Tai phan ¢6ng ho ¢6 b6 tri khe phat, ludi chdn rdc. Cao trinh dinh tudng cta phdn
nay phai cao hon muc nude chét trong hé moét doan & = 1,0m dé c6 thé déng phai khi cén
ki€m tra, sira chita cong. Bé rong phian c6ng hd B2 D (D - dudmg kinh dng tron).
3.1.2 Phan cong kin cta doan clra vio ¢6 mat c¢it hinh chir nhit véi chiéu cao thay doi
(tran cua vdo uén cong). Chiéu cao miit cit v hinh thitc n6i 1i€p cudi doan cira vao Xdc
dinh nhu sau:
a) Khi cong khong ¢6 thdp van: doan ctra viio noi voi than cong thép boc bé 10ng bing
kKhop néi mém. Khi dé chidu cao mit cidt cusi doun cira vio 1ay bing dudng kinh dng
thép D: phia trude khdp ndi 1a doan tém bin. ¢é mit ¢at chuyén dan tir chr nhat sang
hinh trén dudng kinh D.
b} Khi eong ¢6 thip van (thudng dp dung vdi cic cong wuong déi [6n 1 1én): doan cla
vio nodt Vol doan cong hop trude thidp bing khdp noi miém. Khi dé chidu cao mit ¢t cudi
doan cira vio Ly bing chidu cao mit ¢iit cong hop.
3.2 Thap va doan cong trudc thip
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3.2.1 Thip cong thudng duge bo tri ¢ cic cdng 1dn va trong d6i I6n (dudng kinh éng d >
120cm) dé tao diéu kién kiém tra, sira chita doan c6ng sau thdp, va tang my quan cong
trinh. Vi tef thdp hop ly thudmg & khoang gifta mdi thugng luu dap.

3.2.2 Tai thdp c6 b tri van sira chira, thuong 1 van phing, dat sau thanh thdp thuong
luu, ¢6 mdy déng mo loai vit dit trong nha thdp. mdy déng md chay bang méto dién,
nhung ¢6 co ciu dé cd thé déng ma thit cong khi can thiét.

Trong thip ¢6 bé i hé thdng thang 1én xudéng. Mit cit ngang thdp c¢dn ¢6 kich
thudc di rong dé cb thé chuyén ngudi va cdc thict bi ki€m tra, stra chita can thiél.

3.2.3 D€ thdp cdn dugc mo rong theo ca chiéu doc va chiéu ngang dé gidm nhd ng suit
ddy thdp truyén xudng nén (kich thudc d€ xdc dinh thong qua tinh todn kiém tra Gng suit
ddy thap).

3.2.4 Doan cong co thdp duge ndi vl doan trude thdp va sau thiap bang khdp ndi mém.

Doan sau thdp 12 cong thép boc bé tong 6t thép. Doan tiém bi€n (mat cdt chuyén
tir hinh chir nhat sang rdn) gln lién voi thip, ¢6 chiéu cao mat cit cudi cling bing dutng
kinh 6ng D. Tu¥ theo chidu dai thuc 1€ va loai nén ma trong doan niy ¢6 thé b ti khap
no1 hodc khong. Chiéu dil cta doan cong (gitta 2 khdp ndi) can duge luan ching thong
qua tinh 10dn két ciu cdng theo phuong doc.

3.3 Than cong thép boc bé tong cot thép
3.3.1 Doan cong thép boc bé tong cot thép dugc tinh tir khép ndi sav thdp (hay sau cua
vao khi cong khong cd thap) d&n mat néi tiép véi clra van ha luu.

Chiéu day ong thép ¢6 thé tham khao theo bang 6. Chiéu diy 10p bé tong boc
ngoai 6ng thép tham khao bang 7.
3.3.2 6ng thép dugc gia cong timg doan tai xuong va hin néi kén tuc tai hién trudng. Doi
vdi cde cdng cé cot nudc cong tdc H>20m, trude khi d6 bé tong 14p Ong. cdn tién hanh
bom thir dp fuc dé dam bao la nudc s& khong 1o i ra ngoat.
3.3.3 D¢ tang su giin két gilta 6ng thép va bé tong boc, diing lién két la cdc thép néo,
thép mée, mdt dau han vao thanh dng, mot dau ty do sé duge chon lap trong 16p bé tong
boc.

Khoang cach dat cdc thép néo nhu sau: cach 1,0 + [.5m doc dng thép bs tri mét
bd cédc thanh thép néo hin rdi déu trén chu vi ngoai thanh 6ng. Khodng cdch gifra hai
thanh k¢ nhau ldy khong 1én hon 1.5t trong d6 1 la chiéu day Idp bé tong boc hai bén
cong. Thép néo ding loai CII, $12 + 14mm. cé g&'f Dau mée neo trong beé tong dai 135 +
25¢em tud theo chiéu day 1dp boc.

Dot vai cic cong ¢6 chidu cao 19p dat ddp trén dinh tir 20m trd 1én. ham luong
thép néo cin duge xédc dinh theo cudng do dng sudt ti€p & mat tiép gidp ong thép va vo bé
1ong (theo két qua gidi bat todn k&t cau theo phuong doc).

3.3.4 Doc than cong bé tri 2 - 3 wong ngan chong thim (diafrac). Kich thude tudng
ngdn chong thim nhu sau:

- Chiéu réng ra hai bén médi bén 0.8 +1.2m1 k¢ tr mép ngodi 1dp boc. New ho mong cong
dio c6 chicu rong nho thi wimy ngan ndn ciim vio trong i dao.

- Chi¢u cao phia teen thinh bé ong boc tr 0.8 + 1 .0m.

- Chidu diy wony Lay bing chicu day [&ap he ong boe hai bén cong.

Tuong ngan [am bing be tong ¢6 cung muc voi bé teng boc ong vi ¢d dat eot thép

Cdu Ly,
3.3.5 Phin dudi cong phit rudge buong van ¢dn bo i thidt bi thu nude tham dang cice ép
foc nguge boc 3 phia (2 bén vit phin trénd mat cat eong, vai chicu diy moi phia 0.3 =
04 chicu din phan thu nwoe e (14 + 1/3) chidu dan thin cong. Phan cuot doan thu
nude ndy can bo il ndl Lidn vot thict bi thoat nude cia thian Jdap.
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3.3.6 Mat ngodi l1dp bé tong boc Ong thép cin quét 2 16p nhua dudng néng trude khi dip
dat.
3.3.7 Ld&p dat boc quanh 6ng c6 chiéu day 1,5 + 2m mo6i phia (tinh tr mat bé téng boc)
duge dap bing thi cong theo trinh ty rai, san, dam ting 9p, ding ddm céc va phai ki€m
tra chét lugng chat ché dé€ dam bao do ddm chat khéng ché nhu dat than dap.
3.4 Van ha luu
3.4.1 BG trf va loai van chgn theo chi ddn & bang 3.
3.4.2 Khi thiét k& 6ng céng cdn chon kich thuée phlt hgp vdi cdc van da duge san xuat
hang loat (dugc gidi thiéu trong cic catalog) dé tién cho viéc cung cip va ldp dat.
3.5 Thiét bi tiéu ning ha lou
3.5.1 Sau ctra van cOng tdc phéat bo tri thiét bi tiéu hao ning luong thira cua ddng chay,
dam bao ndi ti€p an toan véi kénh ha twu. Hinh thic thi€t bi tiéu ndng ha luu phu thudc
vao quy mo cbng va loai cira van cong téc.
3.5.2 Vi cong ¢b bd trf van ¢on ¢ ha luu thi thiét bi tiéu niang tuong iing 12 bubng tiéu
nang sau van con. B tri va tinh todn kich thude cha budng tham khao diéu A.4.3, phu luc
A.
3.5.3 V§i cong ¢6 bo trf van khoa & ha lwu thi sau van khod cén bd tri budng tiéu nang
kiéu va dap. So d6 bd tri va kich thudc ctia budng tham khao diéu A.4.2, phu luc A.
3.5.4 V&icong c6 d < 60cm va c6 van khod & ha luu thi c6 thé 4p dung thiét bi tiéu ndng
kiéu gi€ng. BS tri va tinh todn kich thudc clia gi€ng tieu nang tham khio diéu A.4.1, phu
luc A.
3.5.5 Vat liéu [am budng tiéu ning la bé 16ng cot thép mac cao (M25 trd 1én). Vi céng
¢6 cot nudce cong tdc H = 20m va 4dp dung loai budng tiéu nang sau van con, thi mit trong
cha budng, noi cdc tia nude dap vao, cin dugc ldt bing tdm thép dé bio ve. Chiéu day
tdim thép t 2 10mm. Tam thép dugce lién két véi thanh bé tong bang cdc thanh thép néo ¢
mot dau han vao tam thép, mot ddu chon vao thanh bé tong. Cu ly gita cdc thép néo a <
1,0m. Quy cdch cia thép néo nhu & diéu 3.3.3.
3.5.6 Phia sau budng tiéu ning, dong chay cé mach déng luu téc va 4p luc 16n nén can
bd tri san sau (c6 gia c6) du dai dé bio vé chéng x6i. Chiéu dai san tir 2,5 + 3 {an chiéu
dai budng tiéu ning. DGI v6i cdc cong 16n, tri s chidu dai sin Lg ¢an duge ludn ching
bang thi nghiém mé hinh thuy luc. g

San sau thudng dugc chia thanh 2 doan ¢é muc do gia ¢é khdc nhau: Poan dau
(gidp budng tiéu nang): k&t cdu bé 16ng cét thép dé tai chd; Doan cudi {ndi 1iép vdéi
kénh): két cdu @m [4t bé tong hodc dd xay. Khi kénh sau ¢ong 1a loai ¢é gia ¢d thi doan
cudi cha san sau chinh [a mot phan cta kénh.
3.6 Thiét bi quan tric

Doi véi cdc cong tuong doi 16n va 16n, khi thiét k€ va xay dung cdn bé tri cac
thi€t bi quan tric.
3.6.1 Quan wic thim doc theo thinh ¢dng: bd tri mot nhém Sng do dp luc tham (it nhat
tai 3 diém) rai deéu wén chidu dai dng cong: diu dng do dp ndi vdi mat tiép gidp gifa
thanh be 1w0ng va dii dap.
Keét qua quan tric duge st dung dé phdn dodan mic do thim doc thanh cong dé ¢

nhitng xir Iy khi cidn thiét.
3.6.2 Quan tric trang thdi ¥ng sudt - bién dang clha dng cong.

S& fugng milt ¢it ¢dn quan tric 1l nhat 13 1 (mat cdt ¢ ¢ot dat dip cao nhin). Khi
nén cong i khong doéng nlit thi can bo sung thém 2 mar ¢it quan wie ¢ vé hal phia cia
vi trf ma nén ¢6 bicn doi vé dic trung chiu luc.
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Trén mat cat quan trac, can dit mot nhém thiét bi do bién dang & phdn vo boc bé
tong v & mat tiép gidp gifa 6ng thép va bé tong tai cdc diém cao nhat vi thap nhit clia
thanh 6ng thép.

3.6.3 Quan tric chuyén vi ding cla than cdng.

- Doc theo than céng, bo tri it nhat 3 diém quan tric chuyén vi ding (tuong dng vdi vi tri
& khodng dau, gifta v cudi cdng), trong d6 diém quan tric & khodng gifta cin bd tri
trong (ng tai mat cdt ¢d cot dit dap 1én nhat.

- Cic két qua quan tric ¢ng sudt - bi€n dang va chuyén vi ding duge sl dung dé kiém tra
tinh hinh chiu lyc cua than ¢6ng va ¢ nhitng xu 1¥ khi can thiél,

- Céc két qua quan tric néi chung ciing duge st dung dé tong ket, dic rit kinh nghiém v
bo sung che 1y luan tinh todn thiét ké.



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

Phu fuc A. Thuat todn tinh thuy luc cong dudi dap ¢6 van diéu tiét & ha luu
(Tham khao)

A.l Cac bai toan

A.1.1 Tinh khau dién cong: x4c dinh dudng kinh 6ng d dé ddp tng khi nang ldy nuéc
trong moi trudng hop.

A.1.2 Kiém tra cic diéu kién an toan vé thuy luc

- Kiém tra ch€ do chay ¢6 4p 6n dinh trong cdng.

- Tinh hop 1y cla cao trinh ngudng vao céng dé phéu khi khéng phat trién vao cong.

- Mite d¢ chan khong sau cira vio dé phong khi thuc.

A.1.3 Tinh néi tiép va tiéu nang sau céng véi cic hinh thic

- Giéng tiéu nang.

- Tudng phan ap.

- Budng sau van con.

A.1.4 Lap quan hé van hanh céng: thiét lap quan hé gilta luu luong va dé ma cua cdng
ing véi cdc diéu kién bién muc nudc thugng ha luu khédc nhau.

A.2 Tinh khiu dién cong

A.2.1 So do tinh

- Trong trudng hop chung, than ¢6ng gém doan ¢é mit cdi chit nhét & phia trudce thdp
van, doan 6ng c6 mat cat tron phia sau thdp van.

- Thin c6ng ¢6 thé c¢6 mot s6 doan udn cong (ddi huéng chiy) vai cdc hé s6 19a thét thuy
luc tuong dng.

- Van diéu khién & cuéi cong va dugc md v6i d6é mé 161 da.

- Muc nudc ho 1a thip nhat trong thoi ky khai thic (muc nude chét), véi luu lugng ldy
nude 1én nhat tuong ttng.

A.2.2 Cong thirc tinh

Truong hgp trong cOng ¢6 dong chdy ¢ 4p 6n dinh, cong thic luu lugng qua cdng la:

Q=u-0-42-g-4Z, - (A-1)
Trong dé:

Q - hru lugng qua cong, m'/s;
L - hé s6 hru lugng, tinh vl aﬁng chay tir mat ciit thugng luu dén mat cit ha hou cong.

o - Dién tich mat ¢t dai biéu, 14y theo mat cit cSng tron phia trudc cira van, m™;

AZ, - Cot nude tic dung cha cong, c6 ké dén cot nude luu 16¢ toi gan, m.

YL
AZy =2, -Z, + “7 0 (A-2)

V& Z - Muc nudce thugng luu, m:

Z - Muc nude ha luu {(tng véi Ivw lugng tinh todn), m:

V- Luu tdc 161 gan, my/s:

g - Gia 16¢ trong rudng. m/s-.
A.2.3 Xide dinh hé s luu luong
A.2.3.1 Truéng hop chung, khi cong bao gém ciic doun ¢6 miit cit khdc nhau. cu the 1a
doan cong hép phia trude thiip van, vi cong ron sau thip van, he s¢ hru lugng duoe xide dinh
nhiur sau:

s

(A-3)

10
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. o
Trong dé: K, =—: (A-4)
h
o, : dién tich mat cat uét iong din ha luu, sau budng tiéu nang, m*
&: hé s stc can thuy luc tai vi tri tuong dng ¢6 dién tich mat cit vét 13 o;;
Khi 2, 14 hé s6 siic cdn cuc bo (tai cia vio, fudi chiin ric, khe van, ché udn
cong, tai clra van, budng ti¢e nang) thi o, 18y O sau vi i ¢é 16n thit cuc bo:
Khi & 13 hé 56 sitc cin doc dutmng, thi o; 18y 1a dién tich mat ¢t udt trung
binh cua doan.
s PR _ . P 0 -
K,: hésotinh dol vé mat cat tinh todn: K, =— (A-3)
L4V

A.2.3.2 Truong hop riéng, khi cdng ¢é mat ¢l khong d6i trén toan chiéu dai, hé s& luu
luong duge xdc dinh theo cong thie:

1

w = *—V;F' R v;:: (A-H)
e+ B

I

A.2.3.3 Cic hé $0 stic can thuy luc Z, xidc dinh nhu sau:
a) Hé s6 siic can thuy luc tai clra vio cong (Eqy )
Khi dau vao ¢é dang cong tron. hé s8 £y xdc dinh theo do thi hinh A-1.
r - ban kinh cong cha dau vio, h- chiéu cao cla mat cit c6ng tai cudi ddu vio
(trrdng hop mat cat 1ron thi h=d, vdi d 1a dudng kinh mait car).
4 o

iy
“I A
\\ /ﬁﬂ_

] [
i
0.1 —2 \Q\ g ,
-\\_‘;____":-_._.. . T
E———
0.0 | | h
05 1.0 15 20 25

Hinh A-1. Xdc dinh he s¢ tén thdt cot nudc tai cira vao Sey

b) Hé 6 site cin thuy fue ti khe van, khe phai &,
Tri 50 &g phu thude vdo tv 8 by/b. rong dd b, - chieu rdng khe: b- chicu rong cua
cong tat phan ¢d bo tri khe.
Khtb/b <04 2 =0.05: {A-T)
Khib/bz0.2,;Z,=0.10; {A-8)
Truimg hop 6 hai hoiac nhide khe thi cin cdng Gl ¢d cde he sd ste cian thuy fue o
timg khe. Khi khoang cich L giga 2 khe nhd hon 4 lan chidu rong cta klic (L <
4by) thi cin lay tn s6 & nhan vail he so K| duoe cho trén bang A-1

"
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Bang A-1. Hé s¢ diéu chinh 1ri s6 &,

L/b,

0

0.5

1,5

2.0

3.0

4.0

K,

1,00

0,65

0,60

0.65

0,75

1.0

Khi 0,1 <by/b <02 thicé thé noi suy tri s6 & theo céc diéu kién (A-7) va (A-8).

¢) Hé s stic can thuy luc tai chd tyén cong (hinh A.2)

£E,=A.B.C (A-9)
Trong do6:
A- Tri s6 phu thudc géc doi huéng o (bdng A-2)
- _4
)
Hinh A-2. Su dd doan dng udn cong
Bang A-2. Tri s6 cia A trong cong thitc (A-9)
a® 0 20 30 45 60 75 90
A 0 031 0,45 0,60 0,78 0,90 1.00

B- dai lugng phu thudce ty s6 1/D, {x, - bin kinh cong tinh dén truc 6ng; D, - dudng
kinh thuy luc, d6i véi 6ng tron: D=d; 6ng vuong: D,=a; dng chir nhiat: D,=4R, & day R-
ban kinh thuy luc). Tri 56 cia B 18y theo bang A-3.
Bang A-3. Tri s& cha B trong cong thic (A-9)

rn/Dr

1

2

4

6

8

10

15

20

L

B

0,21

0,15

0,11

0,09

0,07

0,07

0.06

0,05

C- dai lugag phu thudc ty sd a/b, uic hinh dang mat cit chir nhat (d6i véi mat cit
vuong va iron C=1); ada chiéu dai cha canh vudng géc vdi mit phang cta doan cong. Tri
so Clay theo bang A-4.

Bang A-4. Tri s6 cua C trong cong thitc (A-9)
a/b | 025 | 050 {075 104{15 20| 3040 | 301601 70|80
c 1,80 | 1,45 [120{1,00]0,68 10451040 )|0,43(0,480,55|0,58|0.6
d) Hé s6 siic can thuy lue cta hudi chdn rac (hinh A-3)
o) c)
S b S b S5
. i i . B H —5
b} = @ |.i
N1 N2Z  NZ23

Hinh A-3. So dd b6 tri Wuéi chin ric

a) Ciut doc

b) Mt bing

c} Cdc dang thanh ludi

12
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h
§0 3
2

Hé s6 stc can thuy lue cha ludi chin ric duge xdc dinh theo ¢ong thitc:

1.6

g = KL(MJ 230 Lgs 2,43]s;na; (A-10)
i b [,

Trong dé:

K. : hé o, phu thuge vao hinh dang thanh luéi (hinh A-3.c)

N21: thanh ludi ¢ mat ¢it hinh chir nhat, K = 0,504;

N°2: thanh [udi ¢6 mat cét ron, K, = 0,318;

N¢3: thanh lu6t ¢é mit cat hinh ném voi canh dau ron, K = 0,182,

b - Khoang cdch gita cdc mép thanh;

i, chiéu rong thanh;

a- goc nghiéng cua truc thanh so v6i phuong ngang;

®, - dién tich chodn cha tdt ca cdc thanh luéi trén mat cat ngang:

®y,- dién tich chodn cla phin ric mic gitra cdc thanh ludi trén mit cit ngang;

© - dién tich khoang trdng gifra cic thanh ludi trén mit cit ngang.

e} Hé s§ sic can thuy luc doc dudng (&)

. 2gL
Sa4 :C:R; (A-11)
Trong dé:

g- gia téc trong trudng, m/s%;

L- chiéu dai doan dng, m;

C- hé s Sédi;

R- bdn kinh thuy luc cia mat cat ngang ong, m.

Trudng hop cong gém cdc doan 6ng ¢b mat cat khdc nhau thi £y tinh riéng cho
timg doan. Trudng hop mét doan céng c6 mat cat thay doi dan thi cdc 1 s6 Cva R

ldy & mit cit trung binh cda doan.

g) Hé s& strc can thuy luc cta cira van (&)

Cira van cong tdc & cudi cdng cé thé 1a van khod, van coén, van kim... BS i vi tri
s& hé sd sie can thuy {uce cia cdc loat van nay duge néu & phu luc B. Luu v rang, cédc tri

v 0 diy wrong Ung vét mat it tinh todn 1 mit ¢iit 6ng ron o trude clra van.

A.2.4 Kiém tra ché dg chay trong cong
Khi van ha lut md hodn toin, ché dg¢ chay trong cdng s& 12 ¢d dp on dinh khi thod
man ¢i 2 diu kién sau:

a) Tran ctra vio cong ngap dudi muc nude thagng luu.
b) Kha ning ldy nudc cna ctra vio 1gn hon kha nang thdo cta toan cong:
T [ 9
TR NN VA S TRICPINY. V2 (A-12)
Trong dé:

I = ——nzows :z {‘\-13)

LI - tong cic hé 0 10n thit cue bo wi clra vao, tnh dén mit ¢at cudi e vao ¢

dién tich o, (thudmg edm heé & wn that t khe phai. lwot chan rde, ca vion:

K, =2 (A-144)
l'JI

13
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Zy - hiéu cao do muc nudc thugng {uu va cao d¢ trdn cOng tai mat cat cudi cla

Vao0.

AZ=Z - Zy

Cdc tri s6 W, w, Z 7, Z . nhu d3 giai thich & cdc muc trén.
A.2.5 Trinh &y tinh

Do hé s& lvu lugng p phu thude vio kich thude mir cdt ¢dng dang cin xdc dinh,
nén bai todn tinh khau dién céng phai giai bing thir ddn, cu thé theo cdc budc sau:
a) Bo tri tong thé céng, xdc dinh hinh thific va b6 tri cdc bod phan tai clra vdo, thip van
{(néu cd), clra van ha luu, hinh thifc ndi ti€p sau ctra van, kich thude mir cit kénh ha luu.
Trong truong hop c6 dat thdp van, thudng dinh trude kich thude mit cir cha doan trude
thap, con dudng kinh ctia doan cGng tron sau thdp dugc xac dinh theo tinh teodn.
b) Gia thi€t dudng kinh d ciia céng tron, tir dé cdc dinh duoc dién tich mat cit ust ©, hé
s ton thdt cot nude L&, va hé s6 tinh d6i mat cit K, tai cdc doan; xdc dinh p theo cdc

cong thirc dd néu & trén.

— B6 trf téng thé
— Nhgp cde 58 lieu bon ddu

Chon kich thudc ctia vdo

Gid thigt 4

Tinh @,

Tinh Q theo cong thic (A-1)

S Kiém tra theo
cong thde (A—12)

D

In d, cae thang s&
clla vdo cfng

K&t thie

Hinh A-4. Luu d6 tinh toan khau dién cong

14
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¢) Gia thiét cOng chay cd dp (khi van md hodn toan), xdc dinh kha ning thio Q theo
cong thie (A-1).

Néu tri 56 Q tinh todn duge chua bang it tugng thiet k€ ctia cong Q, thi cin quay
lai bude (b); gidi thiét lai d cho dén khi dat duge Q = Q, ( vdi sai s6 cho phép).
d) Kiém tra iai ch€ do chdy trong céng (theo diéu A.2.4).
A.3  Kiém tra cac diéu kién an toan vé thuy lic
A.3.1 Kiém tra ap suat thuy dong tai mat cit cudi clra vio
Trong truong hop céng thdo luu lugng 1dn, ¢t nude thugng luu cao, fuu téc trong cdng
1dn, ¢6 thé xuat hién chan khong tai khu vue clra vao, trong doé tri s6 chan khong 16n nhat
thuomg xudt hién & mat cdt cusi doan cira vao. Dé tranh phdt sinh khi thuc, can khong ché
cot nude dp luc todin phan hp tai mit cde nay 16n hon ¢ot nudce dp luc ton phan cho phép:

hp) hcp (A'lj)
A.3.1.1 X4c dinh tri s6 hy, theo cong thitc:
hy=H,+Z, ~C, . 1 A8Z, (m), (A-16)

Trong dé:
H, - cot nuée dp luc khi udi, phu thude vio cao do trdn mit ¢it cudi clra vio. xdc dinh
theo bang A-5.
Bang A-3. Tt s6 ¢dt nude ap luc khi troi H,

Do cao H, o cao H, Pé cao H, b cao H.
(m) (m) (m) (m) (m) (m) (my . (m)
0 10,33 400 i 9,84 800 9,38 1500 8,64
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 9,98 700 9,52 1200 8,95 3000 7.37

Zy - chénh léch cao do tr muc nuée thugag furu dén trin mat cit cong sau cla
vao, m;

i - hé s6 luu fugng ¢dng, xdce dinh theo cong thic (A-3);

AZy- ¢t nudce tic dung cua ¢Ong, xdc dinh theo cong thic (A-2);

Cpuax © hé 80 giam 4p I16n nhdt tai cla vio:

C[’ma.\ = CI’m:L\ - 6|> D (A-17)

C,. - hé s6 gidm 4p t6n nhal tai clia vio, & s§ trung binh thi gian, ¢6 thé xéc

dinh theo céng thic:

Cope = («/Zc“:.,wé -1 +¢CT (A -18)

22 -Tong he 50 t0n that cot nude tir hé dén mat cit cudi cla vao cong (xem didu A2.4);
®c - Heé 50 luu tdc tai mat cit cudi clra vio. ¢6 thé lay 0.=0.97+0.98:
S, : Hé s& mach dong tieu chuan. phu thude vio hinh dang cua vio; sg ko ¢o thé lay
&p=0.05+0.01;
@ - h¢ s khi thidt K¢ cta vio theo dicu kicn khong phdt sinh khi hod, lay ©=4.
A2 Xie dinb tri 80 hey

Bep chinh [a et nude dap lue todn phin gidt han hod hot cta nude. thay doi theo

nhigt do. 1Ay theo bang A-6.

Bang A-6. Tri x¢ cot nude dp lue todn phan cho phép cua nude
T Q) 5 v I A R 30 | 40
ep G0 0 000 ) 013 0.17 024 0.32 0.4 | 073 ]
A.3.1 Kiém tra cao trinh dat cong
Cao trinh dit cong 1 hop Iy khi thod midn dong that cic dicu kién sau:
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Cao trinh dit c6ng 1a hop 1y khi thod mén dong thai cic diéu kién sau:
A.3.2.1 Diéu kién chéng bln cét vio céng:
Z BYRF TS > Z‘hc, (A‘“ig)
Trong dob:
Zsumy - €40 trinh ngudng cong tai ctra vao;
Zn. - cao trinh bitn cdt ling dong trong hé chira.
A.3.2.2 biéu kién khong xuit hién phéu khi trudce cira vao:
H > H,, (A-20)
Trong do :
H - cot nudce thugng huu tinh dén tam mat cat ddu clra vao;
H, - c6t nude phan gidi ing véi trudng hop bit dau hinh thanh phéu khi:

V Q.55
szo,s‘D‘( C] ; (A-21)

VgD
trong dé:

V.= V/¢- Van 16¢ binh quan tai mat cit co hep;
€ - Hé s6 co hep ding tai cira vao:
1
£= ———
@c (e +’\/¢'é +Ecy —1)
@c - he sd Itru t6c tai cua vao;
v - hé 56 16n thdt cot nudc cta clra vao.
A.4 Tinh noi ti€p va tiéu ning sau cdng
A.4.1 Tiéu nang kiéu giéng
Tiéu nang kiéu giéng thudng dp dung véi céc céng tron ¢ dudng kinh d < 60cm.
So d6 tinh todn tiéu nang kifu gi€éng nhu trén hish A.S.

; (A-22)

2
/I'. | = Zeugi cfing )
O
‘//" /L K’} ////h{;/ m——
d
)

Hinh A-5. Sg dd tinh foan tiéu nang kiéu giéng

A.4.1.1 D¢ sau dao bé (giéng)

de=0,. . h- (b, +Z) (A-23)
Trong do6 :
o, - heé so nude nhiy ngip, 6, = 1,05 + 1.1;

h¢ - d6 sau lien hiép sau nudc nhay trong be:

16
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h, - do6 sau muc nude ha luu (Gng véi luu lugng tinh todn),
Z, - d0 ha thdp muc nudce tr bé ra kénh ha luy;
Tri s6 Z, xdc dinh theo cong thic:

2 b

a | T |
Z= U A-24
[(pnhh@] [Gﬂ.hc 2%] ( )

o day:
@, - hé $6 luu e dap tran dinh rong chay ngdp (tir bé tiéu ning ra kénh ha luu);
q - luu buong don vi tai mit cit cudi bé;
Cdc ky hiéu khic nhu di giai thich & trén.
Tri s6 i’ xdc dinh theo cdc phuong phdp di bié€t cda thuy luc, véi cot nude toan
phan E, nhu sau:
Eo=7Z cusicing - Zagy o + V32g + dy, (A-25)
Trong dé:
Z i esne - €30 trinh tAm mit cdt cudi cong (phia sau cat cong):
Zyiy i - cao trinh ddy keénh ha luu;
V - luu t6c trong Ong. tai mat cat cudi;
d, - chiéu sau dio bé.
A.4.1.2 Chiéu dai bé (xem hinh A-5)
Ly =L, +8.L, (A-26)
Trong dé:
L, - khoang cich nim ngang tir ddu bé dén tam mat cit ra chia 6ng, thudng chon
theo yéu cau ba tri;
L, - chiéu dai nuée nhay;
B - hé sG, thuong 1dy bing 0,8.
A.4.2 Tiéu ning kiéu tuong va dap
Loai nay thudng dp dung déi véi cdc cong co dudng kinh d = 60+80cm. So do tinh
todn nhu trén hinh A-6.
Theo k&t qua thi nghiém md hinh cia cdc nha khoa hoc My (xem Hvdraulic
Structures, University of Saskachewan, 1992), kich thudc tiéu chuin clia budng tiéu ning
kiéu va dap nhu trén Hinh A-6.

2.58w § g
i[ I Wi Chidu rong bé tisu ~&ng
0.4
- W= 139Q
| SAW . 0T
: A coaw .
i b = = 1 : D4
[~ Oes < ¢ 5 " o i VR —
| i 21 e T
| ! }_ - :‘3‘ _'_l =
' 2 TioEbE
= H ai

[ |
| i = !
b

Hinh A.6 - Sg d6 bubng tiéu nang kiéu va dap va céc kich thudc tidu chuan
Trong dé, chicu rong budng W duwoe xie dinh tieo cong the :

W=19 Q™ (1) _ (-2
O diy, Q - luu hrong thido 16n nhat qua cong (m'fs),

17
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f) Tinh kich thuéc mit cat budng: Budng hinh vudng : a=7y/4
Budng hinhtrdn  : D, =y/n

g) Xdc dinh chiéu cao cdc thanh (gd): h, = (8+9) hy, (A-36)

Trong do, hy, 12 d6 sdu dong chdy & mat cdt A-A khi cot nudc Hy=18+20m, diam
bio cho ddng chay lan toa khip chu vi cia budng tiéu nang.
h) Kich thudc va vi tri coa tdm che, ciing nhu vi tri cdc thanh va twdng chin cé thé 1dy
theo chi dan & muc A.4.3.1 vd hinh A-7.
1) Ddy cia iong dan cén dat thip hon ddy budng tiéu nang mot doan P, = (1,2 +1,25) hy,
trong d6 hy 1a chiéu sau dong chdy & long dan ra Ung v6i luu fugng 16n nhat.
A.4.3.4 Khi cén thiét, ¢6 thé tiép tuc tinh todn va b6 tri thiét vi tieu ning & ddu doan Iong
din ngay sau budng tiéu ning. Viéc tinh todn nay dugc tién hanh theo phuong phdp
thong thuong. Nang luong don vi toan phin (tinh dén ddy long din ra) duge xdc dinh
theo cong thirc:

T, =(1-n)-(¢"H, + Z,) (A-37)

A.5 Lap quan hé van hanh céng

Quan hé van hanh dugc lap dé diéu khién do mo clia van (m) ting v6i tri s hru
tuong Q cén thdo khi muc nudc thuong hre (trong hd chita) da bigt. Xhi kich thude va céc
thong s6 cua kénh ha lwu da biét thi quan hé Zyy, = f (Q) 12 xdc dinh, do dé quan hé van
hanh duge bidu dién bdi ho dudng cong Q = f (Z, m), trong 46, Z - muc nude thugng
luu; m - d6 m& cira van. Trinh tw thiét lap nhu sau:
a) Dinh trude tri $6 Zy,_ ( trong pham vi dao dgng muc nudc clia hé chifa)
b) Gta thiét d6 md m, theo quan hé &,~m cta loai clra van dang xét (xem phu luc B}, xdc
dinh dugc &, ,tir 46 tinh duoc p theo cong thite (A-3)
¢y Gia thiét muc nude Z,,, 1ir d6 tinh duoe 0Z va tinh duge Q theo cong thiic (A-1)

Chu ¢ rang, trong cong thitc (A-1), © 1a dién tich mat cat uét ciia 6ng & trudc van
ma khong phai la dién tich clia mat cit thu hep tuong tmg vdi d6 md m.
dy Mat khdc, tir quan hé Z,;; = f (Q), vGi Z; da gia thiét, s€ c¢6 huu lugng Q.

Néu Q, ~ Q ( v4i d0 sai s& cho phép) thi tri s6 Q Ung vt m da giai thiét & budce (b)
duge x4c dinh. Nguge lai, nfu Q, = Q thi lap lai tir bude (¢) cho d€n khi dat duge Q= Q.
e} Chuyén sang gia thiél tri s6 m khdc : lap lai 1r budc i‘b) cho dén khi vé duge dudng
cong Q ~ m vét Zp da dinh. .
fy Chuyén sang tri s6 Z;, khdc: Lap lat tir budce (a) cho dén khi vé duoc day di ho dudng

cong Q =f(Zy, m).

Pd md
A A
1,0
Z
1 /

Zn,

0,6 // //
04 /| / ) 1 Zn.
____,_.—o"'"

ol [

0 £
Hinh A-10- Dang dudng quan hé van hanh cdng Q (m/s)

20



Hoi Dap I6n va Phat trién ngudn nudc Viet Nam www.vncold.vn

B&t ddu

Nhap cdc s litu cng, cac thom sd ban ddu

|

ZT\. = an min
)
1

D md m =.4m

|
<

Tinh, 1

|
i

G'a tnidt 7,

I

Q,=1(z2,) 47= 2, Z,
Tinh Q theo (A-1)

L

Ve ¢a¢ guen he C=f(7_ ™)

Hinh A-11, Luu d6 thiét 1ap quan hé van hanh céng
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Phu luc B. Pac tinh thuy luc cia mdt s6 loai van bé tri cudi cing thép (Tham khao)

B.1 Van khoa
B.1.1 Botri

Van khod duge sk dung rong rdi cho cdc dudng dng. Phd bién nhat 12 loai van
khod tron (hinh B-1}. Van khéa chit nhat cht yéu duge diing trong cdc dudng ong khi, ga.

Van khod tron ¢6 mét vo bang gang duc, bén trong ¢6 . -
mot dia chuyén dong dang phing ¢hinh B-1) hay hinh ném. \ )
Khi dudng kinh D < 75 em, ¢6 thé md van trong diéu kien & IR
c6 do chénh dp luc & mat rude vi sau van. Piéu nay cho phép st
dung van khod lam van chinh hay van su ¢§. Con khi dudng kinh a 5 7
I6n hon thi phai sit dung céc 6ng vong d€ 1am can bing dp luc & T L <
hai phia cua van. Trudng hop nay, van khod duge st dung lam van
stra chita. o
Khi ¢t nudc tic dung khong qua 30m, van khod ¢6 thé 3 o
thuc hién chitc nang diéu tiét luu lugng. Cac van khod trdn duge st L L —
dung rdng rdi [am van chinh trong cdc ong thdo nudc cd cdt nude 7z

khéng qué 15m, va § cdc cua ldy nude dudi sau, cdc hé théng diéu
khién cdc van thuy luc, va trén cdc 6ng vdng diing d€ can bing
ap luc & hai bén cdc van sita chira, van su c6 khi phai m& chiing. Hinh B-1 - Van khoa tron
B.1.2 He s6 sirc can thuy lue ciia cac van khod ¢6 1Am chin
phang song song phu thudc vio do mé tuong d6i m = a/D nhu trén bang B-1, trong dé:

&, hé s6 st can thuy fuc khi van dat rén dudng Ong;

E,”: hé s6 sic can thuy luc khi van dat & cudi 6ng, khong tinh dén tén that cot nude
fuu t6c ¢ clra ra.

Bang B-1. He s8 sitc can thuy luc clia cac van khod

m = a/D i 09 1081070605 04](063102j01!005
E, 0,07 |0,126 |0,034] 0,71 [ 1,31 [ 2,50 ] 5,0 | 10,1 | 31 | 200 | 850
g’ 0,106 | 0.21310,75, 1,70 ) 2,30 | 3,85 7,1 | 142 | 36 ; 200 | 8530

B.2  Vancon
B.2.1 B tri g

Van con duge 10 hop tir mét ndp diay ¢ dinh hinh nén cudi éng tron vd mdt xi
lanh boc ngoai doan cudi dng cong dé diéu khién d¢ mé (hinh B-2).

Déng chay phdng ra tr d6 dudt dang chim tia, dugc ngan chin boi vich coa
budng tiéu nang sau van (hinh A-7).

Trong thuc t€ da sin xuit c4c loai van con ¢6 gdc & dinh o = 90°vA o = 50°. Loai
van ¢6 & = 50" ¢6 chiéu dai theo truc ong Idn, nhung lai gidm duge kich thude mit cit
ngang budng tiéu ning sau van.

Nham muc dich gidm nho kich thuéc mat cit ngang budng tiéu ning. clng ¢d thé
lam xi lanh boc ngoii ¢é phin cudi loe rong dé hudng dong chdy, han ché sy phdt tin cta
dong chay theo phuong vuong géc véi truc clia ng cong.

B.2.2 Hé sé stre can thuy luc cha van con

Tri s6 cua &, phu thudc vio géc ¢ dinh con o, ty e D’/D vaido mdvanm=A/S
nhu trén biang B-2, B-3, trong dé: D - dudng kinh dng trude van, D'~ duong kinh xi lanh
van con,
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Hinh B-2. Van ¢én ¢é dudng kinh 2200mm (don vi trong hinh v&: mm)

Béng B-2. Hé s6 stc can thuy luc cia van con cd o = 90" va S, = 0.468D
o Triso &, tng v6i do m = A/S
D 0,1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1,0
1,00 1 816 1204 1947 1 5325 1313 12,101 1,38 1 092 | 0.60 | 038
108 | 88,8 | 23,3 {10,554 5,89 [ 347 {237 {1,621 1,10 {0,795 | 0,49
1.06 | 959 | 263 | 11,646,352 | 382 | 2641 185 | 1,28 | 0.89 | 0,61
1,04 [103,1] 292 112,721 7,16 | 4,16 | 291 | 2,09 | 1,46 | 1,04 | 0,72

Ghi chit : Cdc 1ri s6 & trong bdng B-2 la itng véi van ¢é hanh trinh 161 da
S,=0,468D. V&i cdc van ¢6 tri s6 S khdce trong khoang 0.43D < § < 0,49D, tri s6
£’y tyong ng xac dinh thee ¢éng thic:

O,-thD): h B

&y =(1+&, X

Bang B-3. Hé s stic can thuy luc cha van con ¢d « = 50° va S, = 0.68D

o Tris6 &, ane v4i d6 mo tuong doi m = A/S

D 0t [ 02 o8 [ 04 OS5 106 | 07 ] 08109 | 10
110 ] 663 1 197 1 983 | 577 | 3.73 1250 1 1,71 | 1,17 { 0.80 | 0.52
1,08 [ 87.0 | 233 111.09] 640 | 411 1276 | 190 | 1.32 | 093 + 0,65 !
1.06 110761 269 [ 1234 7.04 | 448 | 3.01 | 2,10 | 148 { 1.05 | 0,78 |
1.04 112831305 [ 136 { 7.67 [ 4.86 1327 1229 { 1.63 | 1.18 | 0.91 |

Ghi clui: Cdc i 50 & rong bang B-3 la ing voi van ¢6 hanh winh 161 da
S,=0.68D. Vi cic van ¢d tr] 59 S khde trong khoiang 0,643D < S < 0,750D. tri 58
&'y twong ung xdc dinh theo conyg thuc:

LG8D .
U— =1 (B-2%
S

B.3  Van Kkim
B.2.1 Botri

Van Kim duee bo i o cudt cie ong ¢d cdt nude dp lue [on (dén §00my. throng
Kinh cua van ¢6 the 131 6.3m. Ba i van ki abu trén hinh B-3.
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'/llﬁ §\‘;\\\\“\\\'\"‘I\\§?

iy, 2

A
b \\\\\§ ;/IIIIIIIIII’IIIII4
& 2

Hinh B-3. B& tri van kim ¢ cudi dudng dng
a) Cia van mg b) Clra van déng
1- Vo boc kim loai; 2- Xi lanh ¢6 dinh; 3- Phian dau dang hinh con;
4- Bo phan chuyén dong; 5- Khoi dic hinh kim; 6- Khoang tréng sau hinh cén;
7- Khoang trong gitra xi lanh va pitdng

B.3.2 Hé s6 sirc can thuy luc cua van kim

Bang B-4. Hé $6 suc can thuy luc cta van kim

m 0,1 0.2 0.3 04 {105 | 06 0,7 1 08 | 09 | 10
Ev 1433 39,4 19,0 94 | 53 3.9 3,0 2,1 | 16 {14
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