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Loi noi dau

Pé phuc vu cong tdc qudn 1y, nghién cuu va san xudt, Vu Khoa hoc Céng nghé
dd cho in tdi bdn: “Quy pham tinh todn thuy lyc cong dudi sdu QF - TL- C-1-75",
theo quyét dinh ban hanh so 2854 TL/QD ngay 04 thing 12 ndm 1975 ciia Bo truong
Bo Thuy loi cii nay la Bo Nong nghiép va Phat trién nong thon.

Xin trdn trong gidi thiéu cong dc gid, va mong nhan dgc nhiéu y kién dong
gép dé ldn xudl bdn sau dugc hoan thién hon. Moi y kién déng gop xin giti vé Vy Khoa
hoc Cong nghé — Bo Nong nghiép va Phat trién nong thon — S6 2, Ngoc Ha, Ba Dinh,
Ha Noi.
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BO THUY LOI VIET NAM DAN CHU CONG HOA
S8: 2854 TL/QD Déc ldp - Tu do — Hanh phiic

fla Noi, ngay 04 thang 12 ndm 1975
BO TRUONG BO THUY LOI

- Céan cu nghl dinh s¢ 138-CP ngay 29-9-1961 cua 116i ddéng Chinh phii qui dinh nhiém vu
quyén han 16 chic bo mdy clia Bo Thuy loi.

- D€ théng nhat quan 1y k¥ thuat trong toan nganh.
- Theo dé nghi cGa ong Vu trudng Vu k¥ thuat.

QUYET PINH
. Biéu 1. — Nay ban hanh kém theo quyét dinh niy “qui pham tinh todn thuy luc céng dudi sau”.
QP-TL-C-1-75

Biéu 2 — Céc don vi thict k& trong toan nganh ¢6 trdch nhiém 4p dung qui pham nay trong tinh
todn thicl ke,

Biéu 3 — Qui pham nay ¢6 liéu Iue k€ tr ngdy 2 thang 9 nam 1976. Cdc qui dinh trudc day trai
vOi qui pham nay déu bai bo.

K/I' BO TRUONG BO THUY LOI
THU TRUONG

bd ky
Vi Khic Mén
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QUY PHAM TINH TOAN THUY LUC CONG DUGI SAU

PHAM VI UNG DUNG
Quy pham nay dugc ding d¢ tinh todn thuy luc c6ng dudi sau (xem 2-1) thudc céc cip cong
trinh, trong cdc giai doan thi&t k¢ .
Ngoai viéc 4p dung quy pham nay, khi thiét k& cén van dung nhitng kinh nghiém khai théc va
k€t qua nghién cdu cic cong trinh trong wy.
Ddi v6i nhitng cong trinh ¢ap I vA cdp I1 hoc cap thdp hon nhung phiic tap (khong thé dung céc
cong thic thong thudng dé tinh todn thuy luc) cdn tién hanh thi nghiém thuy luc mé hinh.
Chit thich: Khi nghién citu trang thdi chdy trong cong, sit licn hiép ciia dong chdy sau cong
vOi ha luu va tiéu ndng sau cong, cdn thye hién véi nhiéu do ma (luu Iugng) khdc nhau,
NHUNG TEN GOI PUCGC DUNG
Cong dudi sau 1a c¢Ong ¢6 cao do tran cdng tai cira vao thép hon cao d6 mitc nude thugng luu
(F1=1,5h), trong d6:

H ~ chiCu sau nude thueng luu, tinh dén ngudng cong.

h — chiéu cao c6ng tai cudi ddu vao (csc ky hiéu duge bi€u thi trén hinh1).
Chii thich:

" 1. Khi n6t “cong” c6 thé hiéu la cong ldy medc hode thdo nuse,

2. Cong dudi sau duwge chia thanh cdce phdn hodc doan theo hinh 1 va nhiing tén goi ghi trong
cdc muc 2.1 — 2.8

3. Ngodi chiéu sau midc thugng luu 11 va chiéu cao cdp tai cudi ddu vao b, dg ngdp 7 cita vao
con phy thudc nhiéu yéu 16" khac nhu: hink dang va kich thuéc phan vao (2.2), cita vao, cua ra,
ché do lién hiép thuong ha luu ... do d6 qui dinh nhie trén chia ddy di va thiéu chinh xdc. Song
Vi chua cé diéu kién thi nghiém nén tiéu chudn ngdp J cua vao tam qui dinh theo quy pham
"Cdc cong trinh xd va thdo dwdi sau” ciia Lién x6 ban hanh ngm 1972,

Phan vao 1a phin b6 tri cdc két cdu (tudng bién, tuomg dan dong v.v.. ) trude clia vao (phan 1,
hinh 1).
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Dau vao ~ tir clta vao dén mat cat binh thudmg. Dau vio thuong 1a doan 6ng thu hep dén (doan
2, hinhl).

Chit thich: Mdt cdt binh thiong 1 mdt cdt ciia cong tai doan vao va doan ra
Poan vao - tir dau vao dén budng cita van (doan 3, hinhl).

Budng cita van — phén b6 tri ctra van, tudng ngan va phén chuyén ti€p tr mat cét binh thuomg
dén mat cat phan b6 tri cita van (doan 4, hinh 1).
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3. C4c 6ng bé tong cot thép dat & nén dap vat licu dia phuong;
4. Céc 6ng kim loai nim ty do trong hanh lang bé téng hodc be tdng cot thép.
Cic kiéu boc clia 6ng xa c6 thé nhur sau:

1. Trat hodc phun vita xi mang vao mét trong clia 6ng ¢6 ¢6t thép hodc trong trudmg hap dac
biét khong c6 c6t thép, sau d6 ti€p tuc 1am nhan bé mat; '

2. Nhiing tdm bé tdng c61 thép va cac khe ndi, néi 1ién c4c tdm vdi nhau;

3. Nhimg 16p 40 6 do cing dac bi¢t bang bé tong mdc cao, be tong vo kim loai, be 10ng va bé
tong cot thép theo phuong phap chan khong v.v..

4. Trong trudmg hap déc bict — 16p do kim loai o6 dang ong.

Chil thich: Trong truong hop ddc biét, trén co s6 ludn chiing ddy dii vé kinh 1é¢ va k¥ thudt
cé thé diing cdc lop boc khdc nhue dd 161, cde tdm gang v.v....

Kiéu boc phu thudc vaoe dai lugng ap sudt tic dung 1én mat trong clia Ong, mac hé 16ng cua dap
& khu vue dat cong trinh x4, van tdc dong chay, kha nang phat sinh khi thuc, sO luong, do 1dn
v d0 rén clia cc hat cdt bi dong chay cudn qua cdng, thai gian lam vice clia cong trinh va diéu
kién thi cong.

Khi 4p sudl trong 6ng nho hon 30m va thoa man cdc diéu kign k& trén c6 thé khong can lam
16p boc.

Khi 4p sudt trong éng tir 30 dén 50m nén lam 16p boc. Vén d¢ chdéng thim cua ldp boc giai
quyét theo timg di¢u ki¢n 1am viéc cua cong trinh.

Khi ap sudt trong dng 1 50 dén 100m hoac cong k& hop vdi nha mdy cua tram lhuy dién thi bat
k¥ ot nude ndo cling cén 1am 16p boc bang be tong thuy cong chong thim mac “B8” hodc do
bé tong bing phuong phédp chan khong.

Khi 4p sudt trong dng 16n hon 100m hodc voi 16 hop bat Igi nhét cua dp sudt (chan khong) va

van t8¢ thi k&t cdu va kiéu boc cdn duge lya chon trén co s0 nghién ciu ¢ xEt dén diéu kicn
thue té.

Chii thich: Truong hop & phia mat chiu dp huc ciia dap c6 I6p bé tong chong thdm hodc bé tong
¢ chdt lwong cao, ¢ thé lam thém Idp boc ciia cong trinh xd bdng ngay loai bé tong dé.

Trong truong hop chung, 4o hoac'16p vd clia cfng dudi sau can thoa man céc diéu kién vé do
chéc, tinh Lhﬁng thdm, chdéng tdc dung xam thyc va bdo mon. Tinh todn cac ycu cu ndi trén
khi lua chon kiu boc cén tién hanh trén co s0 nghién céu.

Tuy theo céch bd ui, budng clra van cé thé chia thanh mét khoang, hai khoang hoac nhiéu
khoang. Ch& d6 chuyén dong cha nudc trong pham vi budng cira van cé thé 1a chuyén dong ¢6

4p hoac hon hop - trude cira van ¢6 dp con sau clia khong ap. Budng cira van ¢4 thé bd tri trén
doan ndm ngang hoac doan ddéc trong cong trinh xa.

Mat cit cha budng cira van c6 1hé khong déi hodc bién déi theo dién tich.

Budng clta van gém phdn ba urf clra van va phan chuyén ti€p. Chiéu dai clia phin b tri clra van
xdc dinh theo s6 lugng va cach bo i clra du tri, cla stra chita va phu thude vao chiéu rong khe
clra van, khoang céch cho phép nho nhil giita céc khe cla theo diéu kign bo tri céc thi¢t bi co
khi, quan sat va sia chita ctra van chinh (cong tac).

Chidu dai doan chuyén 1iép phu thudce vao st bicn d6i hinh dang va kich thude trong pham vi
phan nay hodc phu thude vio gée md rong cho phép (xem bang 1).
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Véi myc dich giam hodc loai trir dai lugng chén khong, budng clta van va nhitng tru ngan cén
¢6 dang hinh thoi thugn va mat cat ngang thay d6i déu dan theo chidu dai budng. Néi chung cén

thoa man diéu kién:
/ur(UJ \J'Za = lui'—lwrrl W 7‘”] !

Mis @, Z; - T1¢ 86 luu lugng, dién tich mat cat ngang va do ngap cla trén bubng cira van dudk
muc nude thugng luu tai mat cat thi i xac dinh theo 5.10-5.21.

Chit thich:

1. Khi do chdn khong trong budng cita van Iom, khong nén lam budng cita van theo kiéu mo
rong.

2. Trong budng cita van ¢6 phdn mé réng thi géc mo réng khong duoc Ion hon nhitng tri sé ght
trong bdng 1.

Bang 1
Van toc dong chay tai mat cat nhé nhat (m/giay) 25 40 60
(:6c tam gidi han Cl:la? | M0 rong phang 4°3(r 2° 1°
doan morrong tryc thang "y rong khong gian | 2°15° e E

Khi thiét k€& buéng cita van cdn dénh gid tinh chat nguy hiém do hién wong xam thue trén cac
cu kitn cha budng va trén o s& nghién citu thue nghiém dé ra céc bi¢n phap khac phuc su hu
hong do hign tuong nay gay ra.

DE c6 thé quan st va sita chita, chiéu cao vi chitu rong cla mat ¢at cong khong nhod hon 1,6m
va 1,2m. Khi khong thue hi¢n theo diing qui dinh nay cdn phan tich k¥ trong ting diéu ki¢n cu
thé.

D6 d6e cha ddy c6ng dai khi can thdo can nuée trong cong khong ducc nhod hon 0,001.

CAC THIET BI CHINH CUA CONG
COng dudi sau c6 thé ¢6 nhitng thist bi chi yéu sau day:

1. Cira van chinh ding dé ngan nudc khi cong khong 1am viéc va diéu ti¢t luu luong khi cdn
thi€t. Theo dicu kién 1am viéc, cita van chinh dugc chia thanh hai loai: cira van diéu tiét huu
luong va cla van khong didu tiét tuu Iuong. Clra van didu tiét luu lugng lam viée & do md bat ky
con cua van khong diéu tiét luu lugng chi lam viéc khi déng hoac md hoan toan.

2. Cua van dy tri dang d€ déng cong trong trudmg hop ¢6 su ¢& khi thi cong hodc khai thic: C6
thé ding cénh clta du trit dé déng cOng trong thoi gian sira chita cla van chinh hoac cong
(trong trudmg hop nay goi 13 cénh cla du trit - sita chita).

3. Cdnh cra sira chita ding d€ déng cdng trong thos gian sia chita. Trong thyce 1€ thuomg ding
cach ctra du trit - siza chiza,

4. Ludi chan ric dung d¢ ngan rdc va cdc vat ndi tuong doi 16n bi dong chay cudn vao cong.
5. Céc thigt bi c6 khi déng, mé clra va Iudi chin rac

Kidu cdnh clra duoc quyc€l dinh kich thudc va k&l cau cong, dai luomg ¢d1 nuGe trude canh cira
va yéu ciu khai théc. '
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Khi so sénh kinh & vi k¥ thuat cac phuong dn cén x¢t:
1. idu kién thuy lyc clia ctlra van, khd nang phat sinh hién wrgng khi thue va rung dong;
2. Dic didm tang mic nudc thuong luu khi ¢6 1ii v 16¢c do ma clra can thiét Hie do;
3. Piéu kién tiéu nang clia dong nudc chay qua cong;
4. Kha nang k&t hop nhifng cong trinh xa 1 thi cong va khai théc;
5. Pidu kién b tri cac thiét bi dong md, quan sat va slra chira;
6. Diéu kicn sira chita va 1am kin nudc cira van.

Chit thich: Khi lia chon kiéu cita van cdn dica vao nhitng ddc tinh céng tdc va cdc ddc trung
thuy it ciia cde logi cdnh cita duoi sdu ght trong phie lyc s6' [ va 2.

Cot nudc tac dung 1én ctra van anh hudng 18 cde dac trung thuy luc va tai trong tdc dung Ién
clta do d6 khi xde dinh kich thuée clra va luc nang cén chud y tdi dai luong nay.

Khi chon kidu clra van va vi trf cua trong cOng cén theo céc qui dinh sau:

1. Khi dién tich cira ©>20 m?, theo thit w hop iy diing ctra cung hoac phéang.

2. Khi dién tich ¢ira @ = 8 = 20 m? theo thi w hop 1y dung cla cung, clta phang, van kim hoac

- van hinh nén (dét & phan cudi 6ng).

.3. Khi dicn tich © < 8 m® ¢6 thé dung tat ca cdc loai dudi sau. Néu ha tri cira & phin cudi cong,
: E : £

¢6 thé dung van kim hodc van hinh nén.

A Khi b6 tr{ cita & cudi ciing c6 thé loai trir duge hién uong chan khong trong cong, dé dang
quan sdl va sia chita cira v.v... Song, rong trudmg hop nay, doan dng trude clra van ludn tudn
chiu tdc dung cta ap luc nude va didu kien licn hiép thuong ha luu cong s€ xau hon so v0i
truomg hop b trf clia & cudi dau vao hodc doan vao.

5. Khi thidt k& cong ¢6 clra dat ¢ cudi dau vao hoac doan vio, ¢l nude 10n, can thay déi déan
dédn mat cét cha cdng trong pham vi gén clra dé bao dam ché& do chay khong 4p on dinh va dua
khong kh{ vao trong cong. Trong trudng hop nay cdn nghién cu 1Gp boc mat trong cha ong tai
khu vuc sau c(a, hinh dang cdc khe van, mép duéi clra van va nguimg d€ 1ao ra ché do thuy luc
16t & sau clra.

6. Néu chuyén dong clia nuée & sau cira van 1a chuyén dong c6 dp thi t6t nhal nén ding céc loal
cita van khong cdn khe van va giam dién tich mat cit ta. Khi gidm dién tich mat cat ra, kha
nang thdo clia cong s€ giam do d6 can phai luan chimg kinh t€. '

7. Trong budng clra van cho phép chay chuyén tiép trong trudng hgp dua khong khi vio cong
day dii va khong cé nudc chay truc tiép sau cira hoac chuyén dich trong budng cira van.

DG v6i cira du trit - sira chita nén diing loai cita phang.

Khi chéan khong trong céng 16n hon 0,5-0,1m cdn phai b tri Sng dn khong khi vao cong. 6ng
dan khong khi tinh todn nhu thé nao dé van ¢ khong khi trong 6ng khong 16n han 60m/giay.

Chii thich: Dé gidm dai ligng chdn khong, ¢6 thé ting tri s6 site khang ¢ phan sau cita hodc
ha thdp cao d¢ truc ong tgi mdt cdt ra khi ciza ra ngdp dudi nudc ha ha.

Cén lua chon cdc thidt bi déng mo d¢ ¢6 thé déng ma clra nhanh chong va kip thoi, ddng 1thdi bo
irf cdc thidt bj nang trén ¢hd kho rdo (budng hoge hamy), v.v...

Chii thich: C6 thé ing dung cdc thiél bi diéu khién ur xa hode i dong
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Cén thiét k& cdc thiét bj déng md riéng d6i v6i clta chinh. Trong trudng hop cdng c6 nhidu cla
nhu nhau ¢6 thé ding mot thigt bi déng, m& mot s6 cira,

TINH TOAN THUY LUC CONG DUGI SAU

Trong trubng hop chung, tinh todn thuy luc céng dudi sau gom:

1. Nghién citu ch€ do dong chay trén méi phén cong;

2. Xac dinh kha nang thdo (luu lugng) clia c6ng;

3. Xdc dinh 4p luc thuy dong tai mot 6 noi cén thiét:

4. Tinh toan li¢n hiép dong chdy sau céng va ha luu.

Che do dong chay trong cong duéi sau.

So do tinh toan thuy luc.

Theo ¢h& d¢ thuy Iye, céng duéi sau duvc chia ra:
1. C6ng 6 dp, clra ra khong ngap hodc ngap (hinh 2a, b).
2. Céng lam vi¢c theo ché do chdy hén hop (hinh 2¢, d).
3. Céng khong 4p (hinh 2e).

Cdng dudi sau can bio ddm ch& d c6 4p hoac khong 4p 6én dinh.

Khi thit k& cong dudi sau 1am vice theo ché do chuyén ti€p 1 o6 4p sang khong ap hodc ngugc
lai, tir khong 4p sang c6 4p hay trong ché& do hén hop cén nghién citu thye nghiém va luan chiing
vé kinh t&, k¥ thuat.

Khi ¢t nuéc trén ngudng clra vao H<l,15h (h- chiéu cao cdng tai cudi ddu vao), cong s& lam
vige theo so d6 chdy qua dap tran. Trong trudng hop nay, kha nang thdo clra cong xdc dinh theo

- quy pham tam thoi “Tinh todn thuy luc dap tran” do B6 Thuy lgi ban hanh.

Truéng hop Hz1,5h, c6ng ¢6 thé 1am viee theo so d6 chay qua 18, qua voi (6ng ngan) hoic dng
cé ap.

Néu chiéu dai ¢6ng L. nhod hon chidu dai giGi han L, cOng s€ lam viéc theo so d6 chay qua 1.
Tri 6 I, phu thudc hinh ddng cira vio, 13y theo béng 2.

Khi L>L,, cOng s& 1am vige theo ch€ do chay c6 ap nén thoa mén diéu kién néu trong muc 5.5.
Chii thich:
1. Ong dugc coi la ong ngdn (c6 thé bé qua t6n thdi do ma sdt theo chiéu dai éng) néu

Low< L<HOR, 0 ddy R-bdn kinh thuy luc.

2. Nhitng vdn dé t6n 1ai vé tiéu chudn ngdp ¢ cita vao trong diéu nay va diéu 5.3 xem chii thich
3, dicu 2-1.
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Bang 2
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Hinh 2
5.5. Cong ¢6 thé 1am viée trong ch€ do ¢6 ap én dinh khi:
1. B tri clra van tai cita ra;

2. Cita cong dit tai ddu vio, md hoan toan va thoa man diéu kién :

il
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a) Clra vao thuan;
b) Thoé man bat dang thitc:
1

1
o 72 > Z
g Ha)‘,,/ > S5 @, (1)

£ —hé s6 tdn thit tai dau vao;

o, - dién tich mat ¢t tai cudi dau vao;

7., — hiéu s6 cao do myc nude thueng Lo vi cao do trdn cong tai mat cit cudi dau vao;
Y - 16ng cac h¢ s6 t0n that tir clra vao den clta ra, tinh vG&i mat cit ra;

o, - dién tich mat cat ra;

7. - cOt nude tac dung, xac dioh theo muc 5.15-5.21.

Chii thich: Néu khong thod mdn diéu kién (1) can thu hep mal cdt ra, tdng do nhdm trén phan
xd hay & tri cita ra dudi muc nuoc ha lui.

Céng s¢ lam viée theo ché d6 khong ap &n dinh néu thuc hi¢n céc bién phdp sau:
1. Tang khoang khong gitia mat thoang va trdn cOng;
2. BS trf trén cdng tai cita ra cao hon mic nude ha luw
3. Tang d¢ doc day;
4. Pua khong khi vao ddu doan khong ap.
Chii thich:
1. Dé bdo ddm ché do chdy khong dp on dinh doi voi cong dai (L/h>10) va khi s6 Fowut lon

(Fr>10), trong tdt cd moi truong hop cdn dua khong khi vao ddu dogn khong dp (néu khong cé

2
© s s g . g . . .V
vdn dé gi bl sung, s6 Fo-rut xdc dinh theo cong thie F, = _E);
g

2 Tinh 6n dinh ciia ché d khong dp va bién phdp duwa khong khi vao cong trinh cdp 1, cap 1l

hodc nhitng cong trink phiic tap ( tuyén cong, F,> 15 +20) ¢ bdi ky cdp nao cdn phdi ludn chiing
béng nhitng nghién ctiu chuyén dé.

3. Kich thudc cia éng ddn khi cdn tinh todn cu thé va khéng dioe nhd hon 0, xdc dinh theo
diéu kién.
w2 =004 o,
, — hé s6"luu luong cia 6ng ddn khi xdc dink theo cdc cong thic thuy luc thong thieomg,
Q- dién tich mdt cdt ngang ciia 6ng dan khi;
@ - dién tich mdi cdi ngang cia cong:
4. D6 ddy (theo dién tich) ciia ong khong ap khong duwgce lon hon cdc tri s6 ghi trong bdng.
L r, <10 10-20 | 20 |
| )0 0,90 0,80 \ 0.75

@, - di¢n tich mdi cdt wot ciia dong chay,

w- dién tich mdr cdl ngang cua cong.
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Tinh 6n dinh cda ché d¢ chay khong 4dp dugc xac dinh theo s6 Fo rut (F,) clia dong chay trong
c8ng va s6 Fo-rut gidi han (Fr,,). Khi:
Fr<Ity,
Ché d¢ chay khong dp wrén phén xa clia cong 6n dinh. $§ Fréh xdc dinh theo 5.8.

Dai véi cong dai (L/h>10), mat cat chit nhat, chuyén dong cta dong chiy trong cong gan nhu
chuyén dong déu va S<kFr<45, s Fr,, xdc dinh theo d6 thi hinh 3 (Khi s Ir > 45 cén nghién ctiu
thuy Iyc trén md hinh).

Chit thich:

1. Khimdt cdt cong khong phdi hinh chit nhdt cé thé iinh twong duong theo dién tich mét cdt chit
nhdt cé kich thide teomg iing véi dién tich tinh doi;

2. Triomg hop Fr < 5. ki xdc dinh tinh 6n dinh ciia ché dé chdy khéng dp, khong cdn xét dén
dnh hiwdng ciia khéng khi, tiie 1a 6 thé ditng cdc phicong phap vé dwomg mdi niéc theo cdc cong
thiic thuy luc thong tuong (5.9) dé nghién citu tinh on dinh ciia ché do chdy khong dp trong
cong.

3. Khi d ddy w/w ldn hon 0,708 va Fr <5 ¢6 thé phai sinh hién tuwong tao séng trong cong

“hodc triuong hop ddc biét, khi chiéu sau dong chdy trong cong gdn bang chiéu sdu phdn gioi b, ¢
thé phar sink hién titgng nhdy séng.

hnfh
09 e k3 0,07 09' M k=005

Hinh 3

Cdc ky hiéu trén hinh nay nhu sai I, va h — chiéu sau dong chdy trong céng va chiéu cao cia

cong:

K= 1"} o b—chiéuréng cong, cdc ky hiéu khdc xem chii thich 3, muc 5.6,
¥/

Khi bo qua anh hudng cta khong khi (Ir < 5), chiéu sau dong chay trong c6ng xac dinh theo
quan hé :

3,23, +(i —J)A! (2)
3, V3 3, - ty nang mit cit tai tuyén 1-1 va 2-2.
Céc chi s 1 va 2 thit ty theo chidu dong chay (hinh 2);
1 - do doc ddy;

Al - khoang cdch giita hai mat car 1-1 va 2-2;
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J - do doc thuy luc trung binh trong doan A /, tinh theo cong thic:

s
ciR

O day v, ¢ R ~tri s6 van 16c, hé s6 sé-di vi bén kinh thuy Igc trung binh d6i vdi cac mat cat 1-1
va 2-2.
;: V]-;VE 'E:CI +C£ _[—{: H] +R2

k L]

2 2
Chii thich:
1. Phuong trinh (2) phdi gidi bdng cdch thi dén. Vi du, gid thiét cdc iri s6' Al va hy, tink 3, theo
cong thitc (2) va > , theo céng thiic:

2
%

28

Néu cdc tri s6 3, va 3, bdng nhau thi cdc tri s6 Al va h, gid thiét la cdc nghiém cdn tim.

3,=h, +

2. Trong tinh todn so bo, c6 thé' ldy o= 1.
Xac dinh kha nang thao cilia cong duéi sau:

Kha nang thdo (luu lugng) cla cong ¢6 ap xéc dinh theo cong thitc:

Q= pw, 2872 (3)

o, ~ dién tich mat ¢t tai cira ra;
Z —cotnube tdc dung cda cong, xdc dinh theo muc (5-15 + 5.21)
H - h¢ 86 Tueu lugng clia cong. Tinh theo cong thic:

]
W= ; 4)

« 37

Trong d6 o, - He s6 dong nang tai mat cit ra. Khi khong c6 gt dac biét (gén cira ra khong c6
<hd udn cong, gy khiic hoac céc chudng ngai vat v.v...), o6 thé ldy o« = 1.

€ ~ He sd siic khang thuy Iuc tai mat cat cén tinh t6n that cot nudc cuc bd va hé sd tén that do
ma sat theo chiéu dai:

- Téng c4c h¢ 56 16n that cuc bo va ma sat theo chidu daj L mat cit vao dén mat cét ra.
Chii thich:

!. Cdc hé 56 ton thdl cuc b6 trong cong c6 dp can tink doi véi: cita vao, cia van (khi mo khéong
hodn toan), cdc khe van, ché cong, phdn thu hep vamd rong v.v... Cdc hé s6 ton thdi cuc bo ké
trén xdc dinh theo phu luc 1.

2. Truong hop s khdng cuc bo phitc tap hodc déi véi nhiing cong trinh quan trong, cdc t6n

thal ¢gt miede cuc bo can xdc dinh béng thuc nghiém;

3. T6n thdt cot nude do ma sdt theo chiéu dai ong ¢4 dp xdc dink theo quy pham “ Tén tha

thuy luc do ma sdt theo chiéu dai ong dan nude ciia tram thuy dién”
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5.11. Kha nang thdo clia cOng ngén (xem chi thich muc 5.4) xdc dinh theo muc 5-10 nhung bo qua
t6n that thuy luc do ma sdt theo chiéu dai ong.
5.12. Kha nang théo cta cdng theo so d6 chay qua 16 xac dinh theo cong thic:
0= c0, 27, (5)
®.- he 6 van ¢ tai mat cdt co hep. CO thé 18y ¢, = 0,97 khi trude cira vao khong cd khe van
va @, = 0,94 nfu trude  cira vao ¢d khe van;
g = hé s& co hep ding, xdc dinh theo muc 5.13 va 5.14;
a, - dién tich cia 10;
7. — cot nudic tac dung xdc dinh theo 5.15+ 5.21, shimg thay h, =h, =¢h (h - chiéu cao 18).
Trudng hop sau 16 (sau clra-van md khong hoan toan) tén tai chan khong, dat lugng 7, trong
cong thite (5) xdc dinh nhu sau:
Z=H,-ee+h,,
@ day: 11, — nang lugng riéng lai mat cit trude 16 (hodc truGe van, k& ¢ cot nudGe ton thét tir cira
-vao d€n mat cit nay va cdt nudc van ¢ téi gan).
h, - dai ludng chan khong trong ong dan khi sau 16 (hodc sau clta van), xdc dinh theo 5.27 +
5.32. o
5.13. Trong trutmg hop chung, hé s6 co hep dung khi chay qua 16 x4c dinh theo cong thuc:
1
£= — - S (6)
9.(p, +y0l ¢, D)
£.- hé s8 stc khdng thuy lue ta xdc dinh theo phu luc 1
@, - h¢ s6 van tdc mat cét co hep, c6 thé 1dy @ = 0,97 = 0,98. Khi clra vio (16) 6 mép sac, hé
s3 & ¢6 thé 14y theo bang 3.
Bang 3
I
WH | 010 | 020 | 025 | 030 | 035 | 040 | 045 | 050 | 055 | 0.60
e | 0.617 | 0,620 \ 0,622 \ 0.625 | 0,628 | 0633 | 0,638 | 0,645 | 0,650 | 0,660
Trong bang 3, h — chiéu cao ciia cita vao va H —cot nude trén ngudng clra vao.
5.14. TIé s6 co hep dong chay khi chay dudi cac loai cira cong dudi sau xdc dinh theo cong thic:

M

1
E= —
n@c(@c + \JQ‘): +§c€ra - 1)
n = ;’—J ~ do md& wong déi,
]
Trong d6: ¢ - do m& wyet d6i (hink 12), cdn h - chi¢u cao cla cong;
£ ., — he 6 1on that thuy lyc cta cira, xdc dinh theo phu luc 1
@, — hé s0 van 16¢ tai mat cét co hep, 1dy theo trl s& ¢, trong cong thitc (6)
DGi vdi clra phang, thing ding, mép sac, dong chay 6 dp (céc tia ngap) he 56 & ¢ thé 18y theo
bang 4

15
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Trudmng hop dong chay khong 4p (céc tia khong ngap) hé s6 ¢ 14y theo bang 3.
Bang 4

/h

o1 | o2 |03 | 04 | 05 | os | 07 | 08 | o9 0,10

[
B

0.630 ] 0.635 [ 0,647 } 0,665 | 0,689 | 0,717 | 0,755 | 0,800 | 0.870 | 1.00

Lad

16

Xic dinh cot nurée tae dung cia cong dusi sau:

Khi xdc dinh cot nude tac dung clia c6ng dudi sau can phén biét cdc trudmg hop:
1. Chi¢u rdng ciia phan tién higp bang chiéu rong cla cla ra (hinh 4)

2. Chi€u rong cla phén lién hiép 1én hon chiéu rong cua cira ra (hinh 5)

3. Sau cira ra khong ¢6 bac (hinh 4 va 5);

4. Sau ctra ra ¢6 bac (hinh 6);
5. Clta ra khong ngap (hinh 4 va 6);
6. Cta ra ngap (hinh 7 v 9)

Hinh 5

Xac dinh ¢4t nuéc tic dung cha cong khéng ¢6 bac

Khi xdc dinh cit nuée 1éc dung cla cong khong ¢6 bac can phan biét cac truding hop:
I. Cira ra khong ngap

i< h, ;
t —chitu sau nude ha luu;

h, — chiu sau licn hiép véi chiéu sau thu hep h,.
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Trudng hop phén lién hiép lang tru, ddy bing (do doc ddy i = 0) v b = B (hinh 4), tinh chiéu
sau h, lién hiép vdi chiéu sau nudc tai clra ra h,.

2. Clra ra ngap

t>h,.

Chit thich: Dai lvong h, xdc dinh theo phu luc 3.
Truong hop sau cira ra khong c6 bac, cot nude tac dung Z xac dinh theo cdc cong thue:

1. Khi ctra ra khéng ngap;

Z=T,-h; (8)
. 2. Khicirara ngap:
Z=T,-t+2Z,, C)
T, — nang lugng riéng & truGe cong trinh ng véi mat phang so sdnh:
T,=T+-2;
28

7., —cOt nudc phyc héi (hidu sa giita cdc do muc nude ha hru va cao dé muc nude truc 1iép
sau cira ra), xdc dinh theo 5.17.

Cot nudc phuc hoi 7, xdc dinh theo cong thiic:
N Vs,
= A, =, —w,); (1)
g
v- Van téc trung binh tai mat cat ra; (mét cit 1-1, hinh 7)

v, — Van t¢ trung binh tai mat cdt cudi phén lién hiép (h.7)

17
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A, - He 56 hi¢u chinh, xdc dinh theo céc cong thic sau:
a) Trudmg hop chieu réng ctra ra bang chidu rong phan lién hiep (b = B),
2t

A, = —, (11
2'”“5;;;4

b) Trudng hop chi€u rong phén lien hiép Ién hon chidu rong clta ra (hinh 5)
o= —2(9— (12)
2w, +BZ,,
0, - dién tich udt ctia dong chay tai cudi phan lién higp (mat cit 2-2, hinh 7):
B - chiéu rong phan lién hiép.
Chii thich: Cong thite (11) dang trong trieong hop long ddn ldng tru. mdit cdt chit nhat.

Hinh 7

Xac dinh ¢4t nuée tic dung cha cong ¢é bac [2]

5.18. Tiéu chudn ngap clia ¢6ng 6 bac dugc quy dinh nhir sau:
1. Clra ra khong ngap (hinh 6)
U< by (13)
2. Clta ra ngap (hinh 9)
(> 1, (14)
tx — chiéu sau giGi han, xé4c dinh theo 5-19,
5.19.  Khi xdc dinh chiéu sau gidi han Lz €4n phan biét céc trudtng hop:

1. Trwmg hop B = % > 0,65 + 0,70

L= +2ah,, + Bh°+(1- f, W, + 4 (15)

B o= R Khi tru ngén |, < hay, hodc khong ¢6 try o6 thé nhan B, = 1; cdc ky hiéu b, B, B, ava

a3

h, ghi trén hinh &:

A, — €Ol nudce pe-do-mét gidi han, xc dinh theo cong thice:
alt

h,, =038h, 28 Fr, +1, (16)

- b :
=f,=-— khil,>h_va
p=h=-

2]

18
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p =p,=-— khil <h;
2
Fr, = q e qZQ:
gh, b
AZEQ_(EL_ﬂ), (17)
gB a]r a):

a, va o, —he s¢ dong luong tai mat cdt ra va cudi phén lién hi¢p, ¢6 thé nhan a, = 1 va o, = 1,03;
o, vi ®, - diéntich mat cit ra va cudi phdn lién hi¢p. '
2. Trudmg hop B < 0,65 can chia ra cdc irudng hop:
a) khib =4 (h,, - h), tru dai hay ngan:
Loy = 8+ hosn
h,, xéc dinh theo cong thic (16)
b) Khi b< 4(h,  -h,) cén tinh nhyt sau:
2 d6i v6i tru ngén L, xdc dinh theo (15);
~“trudmg hop tru dai: theo (18)
Chil thich: Chiéu dai tru I tinh tir ddu tru dén mép bdc (hinh 8)°
Cot nudc 1dc dung cha cng ¢ bac xac dinh nhu sau:
1. Khi ctra ra khong ngép;
a) Truong hop b= B:

_ Z=T,—h; (19)
b)Trudng hop b<B, 4p suét dudi tia bang 4p suat khong khi:
Z-T, - %h,; (20)

Z=T,—-h -8, 2hH
8 - d0 ngap (hinh 8) x4c dinh theo 5-21.

19
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3.21. Do ngap 8 xdc dinh nhu sau:

1.Khi g = % > 0,65 - 0,70 cén chia thanh hai trudng hop:

a) Trudng hop A >3 (h,,, —h)), dai luong

6=h,—h,, (22)
h =t 4-a 23)

tri 6 A xdc dinh theo biéu thic (17);
A - hiu s6 cao do mitc nudic ha luu va ddy céing tai cira ra (hinh 8).

b) Truemg hop A < 3 (h,,, — h,) tri s6 & xdc dinh theo h¢ théng phuong trinh:

2_1_ 2_:2+ h+§ +A —a
R G ey X R o Y
1- 8,
( |_ ~
| [+1ln— ' |
‘e : l_ ----- 5“— ;
h ' h]—hr
& =hy—h, = (1~ 5)x41- t \ : (25)
o
Fellln o vk
=0
L hn_hr

(26)

W - hé s6 Iuu lugng cha cong

Khi giai h¢ phuong trinh trén nén xay dung nhitng dudng cong § = {(h,) theo cac phuong trinh
(24) va (25). Diém cal nhau cha hai dudmg ndy cho tri 56 8 va h, can tim

2. Khi 3 < 0,65 can chia thanh hai trudng hop:
a) Trutmg hop khong o6 tru hoge chidu dai chia tru ngdn (It ~0);8 =t—a—h; 27)
b) Trutmg hop ¢d try, dai luong 8 xde dinh theo cong thie (25) véi iri so:
h,=1-a; (28)
Chit thich:
1. Khi khodng cdch tix ciia ra dén bac lon (1 2 h,) cé thé tinh nhir khong ¢é bdc.

2. Hién nay, trong cdc 1ai liéu tham khdo ¢6 nhiéu phicong phdp tinh todn lién hiép thuong ha
lww dong chdy qua bdc ha thap. Cdc phuong phdp cho nhimg két qud rdl khdc nhaw, nhie ding

20
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phitong phdp ndo, quy pham “cdc cong irinh xd va thdo dudi sau” cia Lién X6 khong quy
dinh cu thé. Ngoai ra, khi Z< 4h dai luong h, trong cong thic (9), (10), (11) cia quy phgm
trén sé xdc dinh nhi thé ndo, quy pham ciing khong dé cdp 101,

Qua nghitn ctru tai lieu [2+8] ching t6i thdy phuong phip 1y thuyét cia Xlixki X.M. [6] va
phuong phap bén thyc nghiém cba Trectuxop M.D. [3] tuomg d6i hop 1f, ¢6 thé dung trong tinh
todn thuc & Phuong phap Xlixki X.M. di duge Kixelép ILG. gidi thicu trong s& tay tinh toan
thuy luc, tdi ban nam 1972 [2] do d6 chiing 101 dé nghi diing phuong phap nay dé tinh toén, thay
diéu 4-14, 4-18 va 4-19 trong quy pham “cdc cong trinh x4 va thdo dudi sau” ciia Lién x0, ban
hanh nam 1972.

C#c bién phap tang cuéng kha nang thio cira cong:

Ngoai viéc tang dién tich mat cit ngang, khd nang thio clra c6ng ¢6 thé tang néu thuc hic¢n céc
bién phdp sau:

1. Thict k& dau vio ¢6 dang cong thuan d€ giam bét t6n thét cot nuéc tai clra vao (xem phu lue

D)

2. Lua chon clra van ¢6 hinh dang hop 1y vi thuy luc (xem phu luc 1 va2);

3. Nghién ctiu giam bdt do nham clia thanh cong d6i vOi ¢Ong ngdm — L < 40 R; bién phdp giam

. 30 nhém thanh céng dé tang kha nang thdo cia cong {t 6 hi¢u qua );

“ 4. Khi cong c6 doan cong, trong diéu kién ¢6 thé nén chon bén kinh cong hop 1y dé van t6¢ trén

chd cong phan bo déu din, dp suat khong nhd hon dp suat cho phép theo diéu kién phdt sinh hién
twong khi thuc va téng cdc hg s6 t6n thét trén doan cong nho nhat (5-22)

5. Khi do chan khong trong c6ng nho hon dai lugng chan khong cho phép (3-35) nén md rong
clra ra v&i gée B va dién tich o, hap 1§ (5-25).

6. Nghién citu hinh déng hop 1y cla phan lien hicp ha luu dé tang cdt nude phuc hoi (5-26).
Bén kinh cong loi nhat vé sitc khéng thuy luc ¢6 the xdc dinh theo cOng thic:

1. 61 véi doan cong 6 ti€t dién tron.

dZ.l?
' =0,003— (29)

n

r, — ban kinh cong tinh dén truc Ong:
* d - dudng kinh Ong;
n —hé s nham.
2. Khi doan cong c6 tiét dién hinh chit nhat:
O 03 3‘5R4}’3
r{” - _’_222__’ (30)

n
R — ban kinh thuy luc;
h - kich thudc mat cat theo hudng bén kinh cong.

Anh hudng clia doan ra md rong t6i kha nang thdo cia clng b thé danh gia theo cong thic sau:

21
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(31)

M - hé s6 luu luong khi phén ra khong mé rong;
Hinr - he 8O luu luong khi phén ra mé ong .

2

w, . Y . N
Zg, [~—’] — tOng cdc hé s t6n that wr mat vao d¢n mat cdt ra (tinh trong truomg hap doan r:
(U?-
khong md rong). Céc ky hi¢u £, o, v @, xem trong muc 5-10,
M- — h€ 86 phuc hdi dong nang trong phan md rong, xdc dinh theo 5-24.
3-24. 11¢ $6 phuc héi dong nang trong doan ra md rong tinh theo cong thie:

o 2
??ph':a_gmr _a?[_—] » (32)
2}

¥

Conr — HE s6 160 that trong doan &ng mé rdng, tinh theo mét cat ddu cha phin mé réng (xem phu
luct);

® va o, - dién tich mat cét dau va cudi (mit cit binh thudmg va mat cét ra) doan md rong

ava o, -hé s hicu chinh van t6c tai mat cdt ddu va cudi doan ma rong. Trong nhing tinh
todn gdn ddng c6 thé 14y:

o=10vd o =1,1+1,3,

Hinh 9

5.25. € bio dam khong 6 hién tuong tia dong tdch khéi thanh Ong, g6c m& rong toan b0 theo mat
bang nén 14y nhu sau:

B<10°khiv<10 m/gidy;
B<5+8khi 10<v<?20 m/giay
22
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khi véan t6c dong chay v> 20 m/gidy khong nén md rong phén ra vi c6 thé phat sinh hién twong
khf thuc.

Chii thich: Khi md rong mot huong nén mo réng theo mdt bing dé gidm tri s6' luu luong riéng.
Hi¢u qua cta phuong phdp tang kha nang thdo cha cong bing bién phap lam tang cot, nudc

phuc hdi trén phédn lién hiép danh gid theo cong thic:

2

Zuh
=1+ 2L (33)
& z

Q,- Iuu lugng cong khi cao do tran cdng tai cira ra cao hon cao do muc nuée ha huu;

Q, - luu lugng cdng khi bo tri cao d¢ trdn céng tai cita ra thép hon cao d6 muc nuée ha luu mot
dai luong 7,

7. - do chénh muc nudc thueng ha luu cong:
Z,, — <Ot nude phuc héi.
Truting hop h, > h, cot nuGe phuc hdi Z, x4c dinh theo 5-17.

Khi h, < h, cao do trdn cng tai cta ra thdp hon muc nude ha lwu nhung cra ra khong ngap
(hinh 10), phén li¢n hi¢p lang try, mat cat chit nhat, cdt nuée phuc hdi Z,, ¢6 thé tinh gén ding
theo cdc cong thitc sau:

1. D3i vdi so d6 hinh 10a.

hoac theo dudng cong a (hinh 11);
2. B6i vdi so dd hinh 10b.

(¢ - z
q (rthh,):( 2*”' +§+h,]2p,,_ (35)
gin,

Truting hop dac biét P = h, c6 thé 14y Z,, theo dudmg cong b hinh 11;
3. D61 v6i so dé hinh 10c.

2 _
9 P"_—h’— - Elz_ (1-cos 6'th —h, )}

hoh

Zy =t — : (36)
4 (1 -cos@)+ —* '
2h, 2

6- g6c nghieng (hinh 10¢). DSi véi géc nghieng 16 wu 6 = 18° ¢6 thé 18y Z,, theo dudmg cong
¢ hinh 11;

4. DOLvGi sordd hinh 10d ¢6 thé 18y Z,, theo dudng cong d hinh1 1,

23
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a)
b) l ; - - _'—‘ —
. T R
51 v - TV
J S SN
] |
4oV
1
d)
1]
i:l .L._

Hinh 10

Hinh 11

5. Xac dinh ap suat thuy déng trong cong:
Tinh todn dp suat thuy dong trong cong nham muc dich x4c dinh tai trong trén cdce ciu kién cua
c6ng va ngan nglra khd nang xudt hicn chan khong trong cong dan t&1 hién twong khi thue Jam
mit tinh 6n dinh ciia dong o6 4p do khong khi qua budng clra van va cic 161 khdc.
Tinh 10dn dp suat thuy dong trong cdng cdn duoc tich hanh trén cde phin sau: budng cira van,
ddu vio va cdc doan edng. Doi hic, ngoai cdc phan néi (rén ¢an xay dung dudng dp sudt doc
luyén cong trinh,
Xac dinh ap suat thuy dong sau cira van

5.27. Trong trutmg hop chung, khi khong dura khong khi vao cfng, ap suft thuy dong trung binh
(theo thdi gian ) nhé nhdt sau cla van tinh theo cong thae:



QP-TL.C-1-75

h =a, +|_a2 _%+§c&a "(—ﬁ—lJ 1,, jl#lzza 37
|7 m o )

o, vi o, - hé s6 hiéu chinh dong ning tai mat cit co hep va mit cat 2-2;
C clra — hé s6 16n thit thuy luc qua clra van, tinh v&i mat ¢t binh thudng;
@~ hé s6 van 8¢ tai mit cit co hep;

. [43] . - . : 1
4 =, —=— hé s6 luu lugng d61 vo1 mat cat mo rong.
@

4

w0
’}7:
[

: { @, va o) clra - dién tich mét cat co hep va mat cit binh thudong. Khi buéng cira van

c6 miat cit chit nhat, tri s6 1 = ng, ¢ day n =%; ¢ —dd md tuyct d6i (hinh 12); h — chidu cao caa

cBng tai budng cira van;

€ - hé s6 co hep dong chay qua clra xéc dinh theo 5-14;

Z —cot nude tac dung clia cdng, xdc dinh theo 5-15 + 5-21;

a, —cot nuée Pe-d6-mét tinh tir trdn ¢éng tai mat car 2-2 (hinh 12), xdc dinh theo cong thiic :

a, = a +|i§r:u +ar( s )2 e }‘u'zz, (38)
()

,
a — hiéu s6 gifta cao d6 muc nudc ha luu truc ti€p sau clta ra va cao do diém 1inh 4p sudt tai
mit cat 2-2;

Een — tOng céc hé s6 t6n that tr mat cdt 3-2 déh mat cat ra tinh v6i van t8c trung binh tai mat
cat binh thudmg;

"o, — hé s& hiéu chinh dong nang tai mit cat ra;

o, dién tich mat cit ra;

® - dién tich mat cat binh thuong.

e

— Ap sul trén rdncdng
py 1 2 3

I | §

A
&
; -~ A 4

- - - 5 ,f.-/ “ s - 4 P
}c—m_ e | im &
o i

G !

| | .
2
Hinh 12

Chu thich:
. Cdn cit vao cdc cong thitc (37) va (38) cdn xdy dung dé thi h, = f (1) theo cdc d6 mo twong
ting dé xdc dinh dai luong dp sudt nho rhdt (E |
2. Néu dai hong E nhdn dugc cé tri s6 ém ( E <0) thi trén trdn cong, sau budng ciia van cd
chan khong.
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5.28. Khi phdn c8ng sau cira van 12 lang tru va d6 d8c ddy nho (i < 0,05), dai lugng 4p suft thuy dong
h, c6 thé xac dinh theo céng thifc :

hy=a {cfm( =) +1—3}u“z, (39)
@, n
— . Z
hay: k2 =a + (40)
’ 1— L+ 85"

[2 -1-&cy _[EJ }?2
n o,

£ — tOng cdc hé s6 tén that tir thuong luu dén mit cit co hep sau cira van, tinh véi van téc
trung binh tai mét c&t binh thudmg ©.

: 1 1
Ses = 6en +( — 1 )—2' (41)
D, n

Trong d6 £’ — tdng cac hé s6 t6n that thuy luc tit thuong luu dén clra van con {—1;- — IJ—% -
. @ n
., hé s8 tdn that thuy lwe tir clta van dén mat cét co hep.

Chii thich: Tri so dp sudt nho nhdt sau cua van (hj)m xdc dinh theo cong thic (39) hodc

(40) voi tri 56 n1,,, hodc xdy dung duong cong h_p = f(n ). Tri s6 1, xdc dink theo céng thiic

. _—(2+¢;.-H)+\i(§+5(_‘”)2 +en )
B

dda"y.‘ Eca =& +(—Cﬁ)—] -1
&

5.29.  Tri s6 dp sudt thuy dong tic thdi xac dinh theo cong thic :
h,=h,-¢o, (43)
h, — dp sudl thuy dong trung binh theo thdi gian, xdc dinh theo 5-25 hoac 5-28;
¢ - hé 6 ty 1, phu thudc midc bao dam P% va hé s§ d6i xitng C,

Trudng hop quy luat phan bd binh thudng (tttc C, = 0), tri s6 ¢ ¢6 thé 1dy theo bang 5; - O sai
s6 trung binh phuong cla 4dp suét mach dong. Trong tinh todn sa bd ¢6 thé 14y:
V2
o =(0,05+0,10)— (44)
28
Bang §
P% 3,0 2,0 1,0 0,5 0,2 0,1 0,05 | 0,025 | 0,01 | 0,005 | 0,001
¢ 1,88 2,05 2,33 2,58 2,88 3,00 3,29 3,48 | 3,72 | 3,83 4,26
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Chii thich:
1. Mitc bdo ddm P% 14y theo muc 5-30.

2. Khi dp sudt tic thoi gdn bdng dp sudt tao hoi hodc quy ludt phan b6 khong binh thudong
(C,#0), cdn nghién cvru mach déng dp sudt bang thyc nghi¢m.

Khi chon mifc bao ddm P% cin xét dén thdi gian 1am vige cua cong trinh, nhiém vy cong trinh,
mit trong cong trinh ¢6 boc hay khéng v.v... Trong tinh 104n so bo, tri s6 P% c6 thé 1dy nhu
sau:

P&i v6i cac cong trinh vinh clu va cédc cira khong diéu ti€t P% = 0,01 + 0,13
DGi vai cong trinh tam thdi, it hoat dong va d6i v6i cdc cilta sira chita P% =2 + 0,5,

Xsc dinh Ap suat thuy déng sau cita vao:

Tri s6 nhod nhét cha dp sudt thuy dong trung binh (theo thdi gian) trén trdn dau vao (hinh 13) ¢6
hinh dang mat cit ngang bét ky, xéc dinh theo cong thifc:

7, = aw{l +E +a,[£} -zj\,uzz. (45)
@, £

hayh, =z-C,maxu’ Z. (46)

C, max = [,/;, +ol -1 +qu]7, (47)

Hinh 13
a - d6 ngap clia trdn cong tai cudi ddu vao dudi muc nude tryc ti€p sau cira ra (hinhl13);
£ o~ 16ng céc hé s6 1n thét thuy lue tr mat cét 2-2 dén clra ra;
& - hé sG co hep dong chay, phu thu¢e vio hinh dang déu vao, xac dinh theo cong thue (6);
it - hé s6 luu lugng tinh theo dién tich mat cat binh thudmg sau dau vao;
Z - cdtnude téc dung cua cong.
7 - d6 ngap clia tran ¢Ong tai cudi ddu vao dudi myc nude thuong huu ;
£ - hé s 16n that tai ddu vao, x4c dinh theo phu luc 1;
¢, —he s van téc tai mat cit co hep, 18y theo tri s6 @, trong cong thitc (5);
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5.32. ‘Tris6 4p sudt tic thdi tai trdn ddu vio xdc dinh theo cong thitc (43) nhing tri s6 ¢ ldy theo d6

thi hinh 14,
Chit thich: Tri s6 ¢ vdn Idy theo bdng 5.

5.33. Ap sudt thuy déng trung binh theo thoi gian nhd nhét trén thanh 16i doan Sng cong ¢6 th& xéc-
dinh theo cong thic gan ding:
2 1
- : N | 5.
hP‘ = af + [§CH + ar(ﬁ_J -1 _—:J}u: '43 (48)
@, R,
a, — hicu s6 gifta cao d6 di€m i trén thanh 16i va cao d6 muc nudc ha luu tryc 1i€p sau cla ra
(hinh 15);
N, - kich thuéc mat cét i theo huéng ban kinh cong. Trudng hop mat cat ngang chit nhat, N; =
h, néu doan ndm trong mat phang thing ding va N; = b, néu doan cong nam trong mat phang
nim ngang. Khi doan cong c¢6 mat cat tron. N, = d; & day b; - chiéu cao mat cat ngang; b; -
chiéu rong va d, - dudng kinh ti¢t dién ¢hinh 13);
R, — bén kinh cong cla thanh 161 tai mat ¢at i ;
11, — hé s6 leu luong clia cong doi véi mat cat i
a)mr
lua' = )umr -
Chit thich: Khi thiét ké cong khéng nén ldy R, < 2N,
5.34.  Ap thuy dong titc thdi trén thanh 16i doan cong xdc dinh theo cong thdc (43) nhung tri s6 o lay
theo d6 thi hinh 16 (tri s8 ¢ 14y theo bang 5).
Chit thich: Péi véi cdc cong trinh cdp I va Il hodc irong trudng hgp phiic tap cdn xdc dinh
bdng thuc nghiém .
Ap suit thuy dong cho phép trong céng dudi sau.
5.35. Tri s6 nhd nhét cho phép cla 4p suat thuy dong trén phén vao, budng cira van va doan cong cén
' thod man diéu kitn :
P, - P,
“aih, —go > (49)
/4 4
P, - Ap suat khong khi phu thude o cao so vdi muc nuée bién, 1dy theo bang 6
Bang 6
16 cao so vi muc nude bién 0 500 1000 1500 2000 2500 3000
P, 10,33 9,74 9,18 8,64 8,14 7,80 1,37
I
[Pﬂ ] 9,81 9,25 8,72 8,21 7,73 7,41 7,00
;V min
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0.00 | _ s
0.20 040 0.60 0.80 1.00 1.20 140 1.60 180 2.00
t/d hay r/h

Hinh 14

Hinh 15

P, - Apsudt hot nuGe béo hod & nhiét do tinh todn ;
y - trong lugng riéng cua nudc
Chii thich:
1. Khi khéng thod mdan diéu kién (49) nén thu hep mdt cdt ra dé gidm do chan

khong trong cong. Hinh dang va nure do thu hep phu thudce ché” do dong chdy trén
phdn lién hiép sau cia ra.

2. Cde sé' liéu ghi trong bang 6 ditoc tinh theo mét.
Puimg cong 1 dung cho ddu vio kicu I; dutng 2 ding cho tdt ¢a cdc két cdu kicu 11, tran va
trong kicu V;
budmg 3 d6i véi tran va ddy kiéu 11, trin kiéu IV, VI;
Puimg 4 dai véi weong kido 111, 1V, va day kiéu IV,
29
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6.

30

Xic dinh kha niang thde cia éng dan khong khi:

Pua khong khi vao c6ng dudi sau nhdm muc dich trigt tiéu hoac giam do chan khong, loai
trlr hién tuong khi thuc trong cdng va 1am kho céng. Tinh todn lru hegng khi qua 6ng dén
khi cén ti€n hanh theo cic muc 5-36 +5-58.

]

Vg

06

04 |

02

0a

Hinh 16
Kha nang thdo cta éng dan khi xédc dinh theo cong thitc:

0. =u0Q /28[}%}&“, (50)

i, — heé 88 luu luong ciia 8ng dan khi, xdc dinh theo cdc cong thic tinh todn thuy lyc thong
thuding, phu hgp véi 5-10;

Q - dién tich mat cat ngang cta Ong dan khi;
h,,- o chan khong trong ¢ng dan khong khi biu thi bang chiéu cao cOt nude;

y vA v, — trong lugng riéng cha nude va trong luong riéng cla khong khi, phy thude vao nhiét
do va dp sudlt ;

Chu thich:
1. Dién tich Q ciia ong ddn khi cdn thod mdn diéu kién ghi trong chit thich 3 muc 5.6 va vdn
18c cho phép trong éng khong lon hon 60m/gidy.
2. Theo diéu kién an ioan:
a) Khong duge ldv khéng khi trong cdc buong lam viéc :
b) Cdn ddr cde thanh chdn & miéng 6ng va bdo vé miéng ong néu phan vaoe 1 thién.

Truomg hop I, > 45 trong cdng s& ¢6 hién tugng tu ham khi, khi d6 kha nang théo cua Gng
dén khi s& tang 18n do luu luong khong khi phu vao do ham khf ciia dong chay trong cong.

Luu luong khong khi vao dé 1y ham khi sa b tinh theo cong thic |

Q; = 0,04/, - 40, o

Q, - luu lugng khong khi vao dd ham khi;

Q - luu lugng nuéce trong cdng
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Dai lugng chan khong h,, va luong khong khi Q, & budng chit nhat sau clta van m¢ khong hoan
toan trong ch& do c6 ap tinh theo hé phuong trinh:

. Ny
wla, +h,)= Q(QJrQ”)H—Jr} (52)
g @ @,
a +h+il—-a —h —h, :M{L—i] (53)
2g w o
d (54)

Q=po :
V2g(H ~hvhy)
va cong thic (50).
Trong c4c phuong trinh trén:
®, - dién tich co hep sau cira van;
o - di¢n tich mat cat binh thudmg;
a, - 4p sudl pe-do-met dur trén tran cong tai mat cat 2-2 (hinh 12)
a” - do ngap clia tran cdng tai clra ra dudi myc nudc tryc Uép sau mat cat nay;

1, — hé s6 luu lugng cha doan 1 cira vao dén mat c¢it co hep sau cla van, tinh theo di¢n tich
miit cal sau cla;

Q va Q,- luu lugng nude va huu lugng khong khi;

11 - do ngap clia npudng clra van dudi myc nude thuong luu S

~ h, va h - chiéu cao clia cOng tai clfa ra va sau clta van;

h,, - cOt nu6c 1on that i mat cat 2-2 dén clrara;

i - 40 d6c ddy cdng (doan tir mat cit 2-2 dén cla ra);
1 - khoang cAch tit mat cit 2-2 dén cita ra (hinh 12).
Céc ky hién biéu thj trén hinh 12.

Xic dinh vi tri nitée nhay trong cong:

Trong trudng hop chung, vi tri nuGc nhay trong cdng x4c dinh theo céc phuong trinh :

2
Q Ly ~2042) (e, (55)
gay 80
o 0 o ©+0) (56)
2gw; 2gw,
Q=Q.+Q, 57
2
F, =L
’ gh,

va cong thitc (50), phuong trinh dudng mat nude gilta mat cal C-Cva -1 (hinh 17).
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5.40.

32

Trong cdc phuong trinh rén, ©,, ©, va ©, fadién tich mat cit 1-1, 2-2 v clrara;

a - p sudl pe-do-met du tai trong 1am mét cit 2-2;

t*- d6 ngap clia trong tam mat cat ra dudi mue nude ha luu trye tép sau mit ¢t ndy;

y, - 4psudt pe-dd-met du & trong tam mit cat 1-1;

h. vah, - chifu sau dong chay 1ai mat cat co hep va mat cat trude nude nhay (mat car i-1);
Q - luu luong nude ;

Q, - luu luong khong khi vao do tu ham khi, xdc dinh theo cong thite (51);

Q , - luu lugng khong khi bi hit vao cong do nudc nhay;

Vv, - van tdc trung binh tai mat cat b-1. Khi xde dinh vi tri nude nhay theo cdc phuong trinh
(55) + (58), ¢6 thé 1dy B = 0,007,

2

1

r2

Hinh 17

1. 611g dan khi 2. Budimg dp sual teén trian cing
Truomg hop chay khong dp 6n dinh 8 = 0,005, con d6i v&i chd dd ¢6 dp 6n dinh B = 0,012.
H¢ phuong trinh (55) + (58) phai giai bang cdch thir dan.
Vi tri nuée nhay duce xac dinh boi khoang cach 7 gittamat cat C-C va 1-1.
Chit thich:
1. Néi tvi 561 lém hon chiéu dai phdn théo, céng sé lam viéc trong ché do khong dp én dinh.
Triomg hop ngrioe lai, kii 1 < 0, ché’ do chdy trong cong la ¢é dp, én dinh. Khi ¢ dp. 6n dinh
Q,=0:
2. Vit mige nhdy va cde trang thdi chay trong cong can nghién cion voi 1dt ca cde do md
trong méi trieomg hop o6 the'”:

3. Cdn loai triv dé mo phdt sinht hién tiwong nuce nhdy ngdp tal mdt cdi co hep sau cria van.

Khi tinh 10dn s bo, vi tri nuéc nhay trong 6ng chi nhat ¢6 thé xdc dinh theo phuong trinh :

- bl ; 2; !
h/ -—h,{h“ +20u, + 4, _)+-—;—‘}+2hﬁ =0, (593
|
a,=a+ Z.ﬁ, +a, @ -1 L—- (60)
i (u,,J 2g
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2
hk:Sq—
V g

h ,- chiéu sau lién hiép thit nhat (tai mat cat 1-1 trudc nudc nhay);
h,

T

h - chi€u cao cha 6ng;

. - 40 chan khang trudce nude nhay

a - d6 ngap cla trdn cdng tai mat cat 2-2 dudi myc nudc ha leu tryc ti€p sau cla ra;
Y. £, - 16ng cac hé s6 16n thét tr mat cat 2-2 d€ncurara

o, - he sd hicu chinh van tdc tai cira ra;

v — van t6¢ trung binh cia dong chady sau nudc nhay.

Vi tri nuéc nhay duge xic dinh bdi khoang cédch / gita mat ¢t C-C va 1-1, xdc dinh bang
phuong trinh dudmg mat nudc giita hai mat cat néi trén.

 Chat thich:
1. C6 thé bd qua dai lwong chdn khong khi h, <Im:

-2 Déi véi dng tron, khi tink todn so bo c6 thé diing phuong trinh (59) nhung cdn tinh doi dién
* tich hinh tron ra hinh vuéng ruong ving c6 canhh=b = 0,88 D.

(D- duong kinh hinh tron).
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IL

34

PHU LUC 1
XAC PINH CAC HE SO TON THAT CUC BO TRONG CONG

Céc hé s0 16n thit cuc b dudi day khong bao gdm he s ton that do ma sit theo chidu dai cia
phédn tinh 16n that cyc bo. Tinh 104n 18n thal do ma sdt dai cia nhitng phén trén theo chd thich 3
muc 5-10 d6i v& mat cit trung hinh cha phén tinh todn.

HE SO TON THAT TAI CUA VAO
Khi ddu vao ¢6 dang cong tron, hé s site khdng thuy luc tai clra vao &v xdce dinh theo d6 thi
hinh 18.

Trén hinh 18, r — bidn kinh cong caa ddu vio; N - kich thude mat cat theo hudng ban kinh cong.
Néu mat cat ddu vao 1a chit nhat thi N = h (h — chiéu cao cla cdng 1ai cudi ddu vao). Truimg
hop dau vao ¢ tiét dién tron, N=D, & day D- dudmp kinh Gng.

HE SO TON THAT O KHE VAN PHANG

H¢ s sue khdng thuy luc & khe van phing £, phu thudc vio do rong tuong d6i cha khe van
b,/b, ¢ day b,- chi¢u rong khe van; b — chiéu rong cta cdng trén phdn b6 trf clra van. Tri 86 £,
¢6 thé 14y nhu sau:

Khi E;;’ <00, uis6 €, =0,05; {61)
. b ..
Khi }:— =02, 1risd0 £, =0,10 (62)
2 A
05
04 |

02

61 b1 : . J
i - T T TN

1 : I : o
0.0 0.5 10 1.5 20 25

Hinh 18
Trudmg hop ¢6 hai hoge nhiu cra van cén cdng tat ca nhiimg hé s¢ 16n thal cia khe van déi véi
méi clra van. Khi khodng cdch /1 gifta cdc khe van nhd hon bén 1an chiéu rong cia khe van can
1y tri 86 &, vdihé & k 18y theo bang 7.
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Bang 7
I/, 0 0,5 1,5 2,0 3.0 40 |
K 1,00 0,65 0,60 0,65 075 | 100 |
Chii thich: Khi 0,1 < %‘ < 0,2 ¢6 thé noi suy theo cde diéu kién (61} va (62).
I HE SO TON THAT TREN CHO CONG
e s6 tén thik trén chd cong xac dinh theo cong thifc :
Ecg=A.B.C
& day A —tri 6 phu thudc gée cong a, xéc dinh theo bang 8.
Bang 8
o’ 0 20 30 45 60 75 50
A 0 0,31 0,45 0,60 (0,78 0,90 1,00
B - Pai lugng phu thudc ty s6 ;)" (r, — ban kinh cong tinh dén truc éng ; D, - dudng kinh thuy
luc. D6i véi 6ng c6 mat cat chﬁrnhat D, = 4R; 6ng trdn D, = D; 6ng ¢6 mat cat vudng D, = a).
Tri s6 B 14y theo bang 9.
. Bang 9
r/D, 1 2 4 6 8 10 15 20 |
B 021 | 0.5 011 | 009 0,07 007 | 006 | 005 |
C- Bai lugng phu thudc ty s6 a/b ic hinh dang mat cét chir nhat (d6i véi mat cdt vuong va tron
C=1). Kich thu6e b duge b6 trf trong mét phang clia doan cong. Pai lugng C ldy theo bang 10.
. Bang 10
ab | 0,25 ‘ 0,50 10,75 | 1,0 1,5 120 30 140 5,0 6.0 7,0 8,0
C 1,80 ‘ 1,45 | 1,20 11,00 10,68 | 0,45 0,40 [ 043 | 048 (4,55 0,58 0,60
IV. HE SO TON THAT TREN PHAN MO RONG
1. Hé s6 t6n thit trén phan m& rong dan £, phu thude vao géc md rong  va do tang dién tich

tuong d6i . He sd £, tinh v&i ¢t nude van t6c tal mat cal trudic chd mérrong v',/2g, x4c dinh
theo bang 1.

Bang 11
2 4 6 9 10 12
3.3 0,01 0,03 0,05 0,07 .09 0,11
2.5 0,01 0,02 0,04 0,05 0,07 0,08
2,0 0,04 3,01 0,02 0,03 0,05 0,06
1.7 0,01 0,01 0,02 0,02 0,03 0,04
1,5 (0,01 0,01 0,01 0,02 0,02 0,03
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Trong bang 11, By, —gbc trung binh giira cdc géc tam mé rong trong mat phing nim ngang B,
va mat phang thang diing [B,, tuc:

ﬂ = .'Bn + ﬁd .
TB 2 ’
Khi md rong mot mat phéng, tri sé:
B
Prg = 5;

Chit thich:

1.C6 thé ding bdng 11 dé xdc dinh hé 56 1on thdl trong doan md réng c6 mdt cdt tron. Trong
truong hgp nay tri s6 By s€ bang géc tdm ciia hink non cut.

2. Hé s6'16n thdt tai ché md réng dot ngot &', xdc dinh theo céng thic -

2
£ = [1 —ﬂJ . (63)
(1)2
hodc E :(% -1} : (64)
Q)]

d day g6c w, va w, - dién tich mdt cdt truce va sau chd md rong .

“ Cong thuc (63) tinh v&i cft nude vdn 16¢ tai mdt cdt trudc ché mo rong, con cong thic (64) —
sau ché md rong.

V. HESO TON THAT TREN PHAN THU HEP
H¢ 6 t8n that tai chd thu hep xéc dinh theo cong thiic :
£, = f?[l *&} (65)
@,
©; va®, - diéntich mat cit trudc va sau chd thu hep;
M - hé¢ sG phan anh hinh dang phén thu hep (doan chuyén tiép).
1. Trudmg hop thu hep dot ngoét, mic do thu hep I6n (hinh 19a, b), hé s6 1 = 0,5.
2. Trutmg hop thu hep dén (hinh 19¢, d), hé s6 n tra trén 46 thi hinh 20a, b.
- Daéivai so d6 hinh 19c¢ theo d6 thi hinh 20a.
- Bdi v6i so d6 hinh 19d theo so dé hinh 20b.
3. Trudng hop thu hep thuan loi (hinh 19e, g), hé s3 1 x4c dinh nhu sau;
- Do6i v6i so dd hinh 19¢ theo dudmg cong a trén d6 thi hinh 21;

¥

- 16 v&i so dé hinh 19¢g theo dudmg cong b clia d6 thi néi trén.
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Thu hep dbt ngdt dang ké
a) b)

c) d)
i C T . I -
o '};%j{_ —% — T o —
| .
Thu hep thuan
e) 9)
R I

p

¢ 20 4:;0 60 B0 100 1.2[) 140 16D 180°
b)
0.5 !
' . _
‘ \
0.3 \\\&%_—-;
//
0.2 '\\;’L;//
0.1 X / [ E'

o 0 40 éO B0 100 120 140 160 180"

Hinh 20

He 6 10n thdt tren phan co hep tir cira van dén mat cit co hep C — C (hinh12), x4c dinh theo
cong thire :

1 1
é";ﬁ( : —IJ—-; : (66)
wc n
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VI.

38

o

w
Chit thich:

n= ; ©. vae - dién tich mit cét thu hep va mat cit binh thutng

1.11¢ s6' &, quan h¢ véi van 16¢ trung binh tai mdt cat co hep con &, dot véi vdn téc trung binh
1ai mait car binh thuong sau phdn thi hep (mt cét 2-2 hinh | 2);

2.T6n thdt cot nuse co ban khong xud hién trén phdn thu hep ma sau phan dé, do sy thu hep va
ma réng. dong chdy tiép theo.

3. Ngoai géic thie hep, hé s ton that cor mase qua phdn thi hep con phy thuéc hink dang va kich
thioe doan thu hep (1% 56" dién tich mdr cdt co hep, chiéu dai dogn chuyén tiép...), nhumng theo
bang 12, BCII 38-701. hé s6 1dn thdt qua phan thu hep thudn chi phu thisée géc tém co hep. nhw
vdy chuta hop IV con eéng thite (65) phan dnh cde VU IS 1rén nén mitc do chinh xdc ¢6 thé cao
hion,

Sun il
T |
]
S
e ' irida |
0 N e
0,04 0,08 0,12 0,16 0,20 0,24
Hinh 21

HE $O TON THAT cucC BO TAI CUA VAN
1. He 58 t6n that cuc bo tai cla van phing.

He s6 sic khéng thuy Iuc clia cita van phu thuoc hinh dang dudi cira van.

Bang 12
e/h 0,1 0,2 0,3 04 0,5 06 | 0,7 | 08 09 | 1,0
£ cua 186,2 43,8 1748 | 838 | 427 | 2,13 1,01 | 0,38 008 | 0O

a) POt v6i clra van phing c6 mép dudi sic canh (hinh 22 a, b) dat trong ong chit nhat, hé 6 16n
thd thuy luc &, 18y theo bang 12.

b) Khi ctra van ¢6 mép dudi cong thuan (hinh 22¢) dat trong Ong chit nhat, iri s6 £, 14y theo
bang 13.

Bang 13
e/h 0.1 02 0.3 04 | 05 [ o6 |07 ] 08 | o9 \1,0«]
£ cita 2296 | 1056 | 471 | 246 | 124 | 072 | 034 | 0.12 0 |

¢) Trudng hop ctra van phing, mép sic, dat trong 6ng trdn (hinh 23a), he s& &, 14y theo bang 14.
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c}
) b) s
8,138
._{I J
0,875 —
- "°I
307 _ '
0138 | | N
Hinh 22
Bang 14
—
d—e
€ 0 1/8 2/8 3/8 4/8 5/8 6/8 718
o, 1,000 0,948 0,856 0,740 0,609 0466 | 0,315 | 0,159
W
Ein 0,00 0,07 0,26 0,81 2,06 5.52 17.0 97.8 |

Trong bang 14, ¢ - 4o md; d - dudng kinh 6ng; o, - dién tich mat cdt tng véi do md e ; o -
dién tich mat ca1 éng.

d) D6 véi cira van phang kidu Lu-dl6 (hinh 23b) dat trong &ng tron, tri s6 £, 14y theo bang

15.
Bang 15
efd 0,25 0,3 04 0,5 0,6 0,7 0.8 0,9 1,0
€ i 30,0 22,0 12,0 5.3 2.8 1,5 0,8 0,3 0,15
b)
PN
a) I
7 i
. — e 1111]| S
| !
Hinh 23
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2. Hg s6 t6n that cot nude & cita van hinh cung.

He¢ 56 t6n thét thuy Iuc cha cita van hinh cung dat trong éng chit nhat ¢6 ban kinhcong r=1,5h
(h ~ chi¢u cao clia 6ng), géc cong khi m¢ hoan toan (¢° = 46°) 14y theo bang 16.

Biing 16
eh | 01 [ 02 [ 03 ] 04 ] o5 | os | o7 08 | 09 | 10
2 | 687 | 183 | 776 | 374 | 195 | 099 | 047 |oa7 oo | o

3. H¢ s616n thét thuy Iuc ciia van nén.

He s6 t6n that thuy lue cha van nén véi A = 0.68 D va a. = 50° (hinh 24) 14y theo bang 17.
4. He s6 tdn thét thuy Juc cda van kim (hinh 25).

He 6 siic khdng thuy lyc clia van kim so b ¢6 thd 14y theo bang 18.

-

|
R=2D
Hinh 24
Bang 17
B D D0 mo theo % cita 46 mé toan phan
D 10 120 130 14 [ 506 | 70 [ 38 |90 100
1.10 66,3 | 197 [ 9.83 5,77 [ 3,73 | 250 | 1,71 | 1,17 | 080 | 0.52 |
[ 104 1283 | 30.5 [ 13,6 | 767 | 486 | 327 | 229 | 163 | 1.18 | 091
Bang 18
Do m 0.1 02 [03 104 |os [os lo7 o8 oo J10
L 1433 [394 1190 |94 |55 |39 130 |21 [16 |14

Chi thich: 1. Cdc dai heong &, khong bao gém hé s6'ton thdt thuy lyc ciia khe van.

2. Cor nude t6n that cia civa van xde dinh theo céng thie -
'l-’3
h“' cifn = 5(1}-1 ~ (67)
2g
O ddy: v —Vdn 16c trung binh tai mdt cdt binh thiong
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PHU LUC 2
NHUNG PAC TINH CO BAN CUA CAC CUA VAN THUONG DUNG

Cita van phang

Khi clra van mé khong hoan toan, cic dic trung thuy lyc phu thudc vao do mé va hinh dang
mép dudi canh cira. Theo quan di€m do, clra van phang duge chia thanh hai loai co ban.

1. Ctra van phéng ¢6 mép dudi cong (hinh 22¢)

2. Clra van phéng ¢6 mép duéi sic (hinh 22A, b).

S d6 hinh 22a duge (g dung co ban khi nghién ciu 1y thuyét. Trong thyc (€, ngudi ta dung
clra van phang ¢6 mép dudi tdy. Khi cira déng, mép dudi canh cfra d¢ 1én tdm dém béng kim
loai mém dat & ngudng 16. Thong thudng ding cira van ¢6 thanh dém & dudi (hinh 22h). D6l vai
loai clra nay, khi tinh todn thuy luc ¢6 thé xem nhu cita van phang mép séc.

Sa d6 hinh 22¢ c6 ste khing thuy lyc nhé nhung khi clta mdé khoéng hoan toan, cira van phang
mép sac (hinh 22b) vdn duoc ua thich hon vi: cfta van phang mép cong khong trdnh duge hién
tuong tia dong 1dch khoi thanh Sng & tal ca cdc do mé. Khi ¢6 hicn tuong nay, tal mat cong cua

- mép clta van ¢6 thé phdt sinh cac khu xody khong 8n dinh va khu 4p lyc giam thdp lam bi¢n
. d6i cdc lye 14c dung vao cdnh clra va rung dong ctra van. Ngoai ra, trong nhiing do md nhat
 dinh, cdc khu xody ¢6 tdc dung nhur tai trong phu trén thit bi nang. D6i véi cita van phang mép
“sdc, cac hién twong trén giam 161 méc i thidu | )

Cira van hinh cung

Cira van hinh cung ¢6 thé ding duge d6i véi cot nuée 16n dén 120m, céc cira 6 kich thudce
khoang 25-30 m’® va yéu cdu vé luc nang nhd.

Do nhitng wu diém co ban k& trén, ¢lra van hinh cung thudng duge Gng dung rong trong thuc 1&.
Cira van hinh nén

Van nén thudmg dat & cudi cong. Dong chay tir clta van ra khéng khi hodc dudi nuée trong dang
vong (hinh 24) do d6 ¢6 téc dung ticu nang 16t. Ngoai ra van nén c¢6 tic dung diéu chinh luu
luong tét.

¥Yan kim (hinh 25)

Van kim ¢6 tdc dung dicu chinh luu lwong rat chinh xdc. N6 ¢6 thé mé khéng hoan toan ngay
ca trudng hop cot nude 16n nhét va yéu cdu vé Iuye nang nho. '

. Van kim duge dng dung d6i v6i ¢t nuéc 16n dén 800m va dudng kinh clia van c6 thé t6i 6,5m.

Thong thutmg  van kim dugc dat & cuti cong va céc tia nude ti¥ cita van chay vao khong khi.

Hinh 25

Nhugce didm cha van kim 1a: két cau phic tap dat va trudng hop trong nude ¢d bun cdt, van kim
$€ lam viée t61 hon.
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PHU LUC 3
XAC PINH CHIKU SAU LIEN HIEP SAU CONG KHONG CO BAC

Kénh lang tru, chiéu rong kénh bing chiéu réng cong

1. Khimat car kénh ¢6 dang bat ky, chiéu sau h, xac dinh theo phuong trinh ¢o bén
)2
4t )yo, = <& +¥,0,, (68)

Y. va y, - khodng cédch 1r mat thodng d€n trong tam mat cét ra va mat cit 2-2 trén phén lién hicp.
®, va 0, - dién tich mat ¢t {ng véi cdc chifu sau h, va h,

Q - luu lugng dong chay.

Phuong trinh trén phai gidi bang phuong phdp thir ddn hodic v& 4 thi h = ¢ (h).

2. Trutmg hop mat ¢t ch nhat, chiéu sau h, xdc dinh theo cong thic :
n| [ sq
h3=—’[ 1+ ] (69)

q - luu lugng don vi.

3. Trutmg hgp mat cat hinh thang, chidu sau h, x4c dinh theo phuong trinh (68) hodc dé thi
Ra-kho-ma-nép A.N.

Day 14 d6 thi 16 ga rit v& theo toa do vudng gée, trén truc hoanh dat ham s¢ 6 (h)/b.h?, con
truc tung dat ty s6 h/h,. DO thi nay 14 mot ho dutmg bicu dién trén hinh 26, méi dudng g
vdi tri 88 cho trude cla ty s6 m.h/b.

Céc ky hiéu dugc dbng trong muc nay nhu sau:

0(h) — ham s6 nu6e nhdy;

b —chiéu rong ddy kénh hinh thang;

h, — chiéu sau gidi han, xdc dinh theo phu luc 4;

h — chiéu sau dong chay tai mat cat trude hoac sau chd nuée nhdy (h, hoidc h,);

m - d§ sodi clta méi kénh hinh thang (tg géc dugc tao nén bdi méi kénh.ya mat phing thing

diang).
h
h.

8¢
bhk

Hinh 26
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Khi biét do sau phan gisi h, va chiéu sau lien higp thit nhat h, cén xdc dinh céc trj s6: |
h
S, = h, va %

-
k

Ti€p d6 1a d6 thi tim dudng cong ¢4 tri 86 ting vdi ty s& m.h/b vira tinh, vi du dudng cong
nay 1a dudng cong ab hinh 26.

bt tri 56 8, vira tinh & trén vio truc tung va tir diém nay ké dudng thang song song vai truc
hoanh. Butmg nay cét duomg cong ab tai diém C (hinh 26).

Tix diém C ké dudng thang song song voi truc tung, dudng nay cét dudng cong ab tai diém
d. Tir d tiép tuc vach dudng song song véi truc hoanh va giao diém cla dudng nay vdi truc
tung cho tri sG 8, cén tim. Tir trj s6 8, xdc dinh chiéu sau h, theo quan hé:

hy=68, . h;

Khi tinh todn cén st dung nhitng dudng cong trén d6 thi xdc dinh chiéu sau lién higp trong
kénh lang tru hinh thang cda Ra-kho-ma-nép ¢6 trong céc sach thuy lgc thong thudng,

Kénh lang tru mit cdt chir nhat chiéu rong kénh rong hon chiéu rong céng [2]

Cdc dac trung thuy lyc trén doan kénh lang try sau céng, chidu rong kénh rong hon chiéu
rong cong (hinh 27) ¢6 thé x4c dinh theo phuong phép sau:

1. Xdc dinh toa do cha cdc dudng dong va dudng thang sau, ding 16¢ theo cong thic |
y= b;:x:b,lﬁ}r x (70)

Trong dé:

X,y ~toa dd tinh todn theo hé XxOy (hinh 27);

b va Fr, ~ chi¢u rong céng va s6 Fo-rit tai mat cat ra.

Tri s6 Fr, xdc dinh theo quan hé:
VZ
gh,

Fr

r

(71)

v, va h, —tri s6 van t6c va chidu sau tai mit cit ra.
X,¥ -toad¢ tinh ddi, 14y theo bang 19.
2. Trj s6 cla nhiing dudng déng sau, dang tdc.
a) Tri s8 céc dudng ding sau.
h=¢.h,; (72)

trong d6 tri s6 ¢ 14y theo bang 19. Riéng d6i v6i dudmg AQ = 0%, tri 86 ¢ xdc dinh nhu sau:
Khi ¥ < 1,1 hts6 ¢ 18y theo bang 19;
Khil,i<y<1,7, h¢ sG ¢ tinh theo cong thue :

01

Khi y > 1,71dy ¢ = 0,05.

(73)
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Bang 19
Tri s6 Toa do dudng ding siu, ding 16¢
d;:::‘;iu AQ = 0% AQ = 10% AQ =20% AQ = 30% | AQ = 40% | AQ = 50%
—_ h —_ — — —— — — — j— — — —_ —_
YT | x y x y x Ly | e Ly | x oy | ox |y
09 | 0050 | 0503 | 0,165 | 0405 | 0.270 | 0,310 | 0,370 | 0,210 | 0.450 | 0,115 | 0,180 | 0.0
0.8 | 0,150 | 0,510 | 0305 | 0420 | 0,430 | 0.330 | 0,520 | 0.230 | 0,590 | 0,125 | 0.610 | 0,0
0,7 | 0280 0530 | 0,460 | 0450 | 0,610 | 0,360 | 0,710 | 0.250 | 0,750 | 0,140 | 0,770 | 0.0
0,6 | 04001 0,565 | 0,610 | 0,500 | 0,780 | 0,410 | 0,880 | 0.290 { 0.920 | 0.160 | 0.940 | 0.0
0,5 | 0,500 | 0,620 | 0,790 | 0.575 | 0.970 | 0,480 | 1,060 | 0.350 | 1.120 | 0,190 | 1,130 | 0,0
0.4 | 0600 | 0,675 | 1,000 | 0.690 | 1,220 | 0,580 | 1,360 | 0.440 | 1,430 | 0.230 | 1.450 | 0,0
03 10730 | 0760 | 1.210 | 0,820 | 1.390 | 0.750 | 1,800 | 0,560 | 1.910 | 0.300 | 1.950 | 0.0
02 | 0860 | 0870 | 1660 | 1,110 | 2,140 | 1020 | 2.160 | 0.770 | 2.690 | 0.410 | 2.760 | 0.0
“0.1 1,100 | 1,100 | 2,770 | 1,980 | 3.790 | 1.840 | 1,370 | 1,360 | 1,770 | 0.760 | 4,940 | 0.0
0.05 - - 4,470 | 3,380 | 6,920 | 3,360 | 8.110 | 2.520 | 9.250 | 1.350 | 9,950 | 0,0
b) Tri s6 cdc dudng dang tdc
= J25(0 = h): (74)
=h + ’r (75)
2g

3. Tir cdc sO ligu tinh 10dn ndi trén v& cde dudmg dong va dudmg dang sau, déng (¢ trén mat
bang (xem hinh 27) sau d6 s& cdc dudng nuGe nhdy thing va nhdy xicn theo Leinh tu sau:

a) V& dudng nuéc nhdy thang:

Mat nu6c nhdy phang thang géc vdi cde dudng dong do dé tr diém D vi dudng thang thing
géc véi dudng dong AQ = 0%, dudng ndy s& cit dudng dong AQ = 10% tai diém a’
(hinh 27). Tr a’ tiép tue v& dudmg thang géc v6i dudmng AQ = 10% sé xdc dinh duge diém b’.
Theo trinh ty trén dinh vi trf cao diém ¢’, d°, € va néi cdc diém di xdc dinh duce theo dudmg
cong thudn s& duge dudng nudc nhiy thang.

Busng ding séu, ddng de

Budng déng

HiiHH

Eang nigde nhiy théng \ \ 2wng ndc nhdy xién

Hinh 27
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b) V& dudng nuéc nhay xién.
Vitri cha dudng nude nhdy xién duoc x4c dinh bdi gée gitta dutmg nudc nhdy xién véi dudmg
dong AQ = 0% 1ai diém D (hinh 27). Tri s6 géc B xdc dinh theo trinh tu sau:

- Xéc dinh d6 sau tuong d6i 1ai giao diém D giita dudng dong gidi han (AQ = 0%) va thanh
1dong dan theo cong thite (72) va (74), dc:

h
£ Khrll<yD£1?

(5, -01)” 01T

Hoac:

=~ Ick-

=005kt y, > 17,

r

O day ¥, - toa do tinh ddi 1ai diém D, wic y, = %;

Fr, = V—f
. gD
- Véitri s6 [F, va |, tir d6 trhi hinh 28 xdc dinh géc 8, (géc giita dumg dong AQ =
0% va dudng dudmg thing song song vdi truc Ox). Khi biét §, va \/? , ding d6 thi hinh
29 d¢ tim géc B, va v& dudng nude nhdy xién trén mat bang ¢hinh 27) thee géc Bp da xédc
dinh .

Chii thich: Khi vé duong nudc nhdy xién nén xdc dinh doan AE (hinh 28) theo cong thitc .

Al = %B_cotg(ﬂp —5D)

4. Trén so d6 nghién ctu (hinh 27), xdc dinh cdc dai lugng 8. h, v va \fF, tai c4c diém a, b,
C... (giao diém ctia dudng nudc nhdy xién vdi céc dudmg dong).
5. Tinh céc chiéu sau twong ung h’, h’, ... sau hudc nhdy xién theo quan hé:
h’,=mn,.h,; b’y =mn.hy:
Trong d6 h,. h, ... — chiéu sau nuéc tai cdc diém a, b... con N, 1, ... xdc dinh trén d6 thi

hinh 30 theo §,, &, ... va /¥, , JF, .. dabicl.

6. Xdc dinh cac chiéu sau h”,, h”,... lién hi¢p vé6i h’, — h’,.... theo cong thic (69).

7. Trén co s& chicu sau nude ha luu t, phan tich cdc trang thdi nhdy trong pham vi nghién ciu. Vi
du, khi t = h”, nu6c nhdy thang s& xuat hién & mat cit dong chdy bat ddu chodn ddy chiéu rong
kénh dan. Khi t < h”; ¢6 hién tgng nhdy xa va trudng hop t < h’; xudt hién nhay xa sau phin
nhay xién, tic sau diém E dong chay vin ti€p tuc chly xi€t va tao ra hién tugng nhdy xién 1i¢p
theo. Khi t > h”, nudc s€ chdy vao khu vuc sau dudmg dong AQ = 0% ; & day tao ra xody va
phét sinh dong chdly phu ngugc chiéu véi husng chuyén dong clia dong chinh.
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‘I Fr :ml' "T?"

2 4 B 8 10 12 14 16 18 20 27 24 26 28 30

Hinh 28
= Trisc‘in=h?h
- < — ™~ ™
ey ™ =t w w0~ o0 o)) — - - —

Trisd gbc B
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Kénh mé rong dan, mat cit chir nhat
Chiéu sau lién hiép trén doan kénh mé réng dan sau cOng c6 thé x4c dinh theo phuong trinh:

&’Q +h%3+2b)—-hh(3 b)_ A% +h%b+23) (75)
gBh b, h

r B S

Trong d6 b, va h, — chiéu rong va chiéu sau lai mat ¢t ra; h’, — chidu sau lién hiép véi chiéu
sau h;

Q —Iwu luong qua céng.

o, va &’ - cdc hé s6 dong luong tai cac mat cat c6 chiéu sau h, va h’_. D6i véi nhitng tinh

bl

10dn so bo c6thé 1dy o, = o . =L

B — chi€u rong kénh tai mit cit o6 chiéu sau h’,, tinh theo quan hé:
e
B=b +2,7, (76)
6 - gbc md rong, nén ding < 7°

I, — chi€u dai nu6c nhay trén phan mé rong. Pai lugng In nén xdc dinh theo cong thiic :

bt’
! b +Ollntg9

I’y = chi€u dai nu6e nhdy trong kénh ling tru, mat cat chir nhat, tinh theo cong thic :

mzmydﬁf—ﬁﬁ, (77)

2
l_[r: qr:‘,
gh;

q;, - luu luemg riéng tai mat cét ra.
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PHULUC 4 |
XAC DINH CHIEU SAU VA PO DOC PHAN GIOT
I Xac dinh chiéu sau phan gisi

Trudng hop chung (mat c&t kénh ¢ dang bat ky) chidu sau phan gidi h, xdc dinh theo cong
thic :

— (78)

@, - dién tich mat cat uét ciia kénh dng v6i chidu sau h,;

B, — b¢ rong mat thodng clia kénh, tng véi chidu sau hy;

o - hé s6 dong luong;

Q - luu lugng dong chay.

D6i v6i nhiing kénh ¢6 mat cat x4c dinh, chiéu sau tinh theo cdc cOng thic sau:

1. Kénh c6 mit cat chit nhat:

h, =3 (79)

q — luu luong don vi
Khitinh a =1; g = 9,81 m/giay?;

h, = 0,467 g** (80)
2. Kénh ¢ mat ¢t hinh pa ra bon:

2
B, = 0,45514/%; (81)

Trong dé P —théng s& parabon x4c dinh theo phuong trinh
x*=2P.y. (82)

3. Kénh c¢6 mat ¢4t hinh tam gidc:

2
b =y 2 (83)
gm

mztg%

¢ - gbéc dinh.

4. Kénh c6 mat cat hinh thang;:

h, :f(cr)%/ “‘; = f(o) Ak, (84)
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h,, — chiéu sau phan gidi trong kénh chif nhat, xac dinh theo cong thie (79) hoac (80).

b - ddy du@i mat cat hinh thang f(o) tra bang 20 hoac dé thi hinh 30.

Xic dinh dé doc phan gidi

-D¢ d6e phan gidi i, xdc dinh theo cong thic :
. s

I

K, = CU;(C;(\/E

K2

(85)

(86)

0y, Cp. Ry —tiét dién udt, hé sd S&-di va bdn kinh thuy luc @ng véi chidu sau 1di han h,.

Bang 20

o f(a) o) (o) c f (o)

1 2 3 4 5 6
0,12 0,961 0,36 0,893 0,70 0,820
0,13 0,958 0,37 0,891 0,72 0,816
0,14 0,955 0,38 0,888 0,74 0,813
0,15 0,952 0,39 0,886 0,76 0,809
0,16 0,949 0,40 0,883 0,78 0,805
0,17 0,946 0,41 0,881 0,80 0,802
0,18 0,943 0,42 0,879 0,82 0,799
0,19 0,940 0,43 0,876 0,84 0,796
0,20 0,937 0,44 0,874 0,86 0,793
0,21 0,934 0,45 0,871 0,88 0,789
0,22 0,931 0,46 (0,869 0,90 0,786
0,23 0,928 0,47 0,867 0,92 0,783
0,24 0,925 0,48 0,865 0,94 0,780
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0,25 0,922 0,49 0,862 0,96 0,777
0,26 0,920 0,50 0,860 0,98 0,774
0,27 0,927 0,52 0,856 1,00 0,771
0,28 0,914 0,54 0,852 1,05 0,763
0,29 0,911 0,56 0,848 - 1,10 0,757
0,30 0,909 0,58 0,843 1,15 0,750
(0,31 0,906 0,60 0,839 1,20 0,744
0,32 0,903 0,62 0,835 1,25 0,737
0,33 0,901 0,64 0,831 1,30 0,731
0,34 0,898 0,66 0,827 1,35 0,726
0,35 0,895 0,68 0,834 1,40 0,721
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MUC LUC

L. Pham vi itng dung

II. Nhimg tén goi ducc diing

Il Nhiing yéu cdu co ban khi thiét k€ céng dudi sau

IV. Nhiing thiét bi chinh cla c¢Ong

V. Tinh todn thuy luc ¢6ng dudi sau

1. Ché d¢ dong chdy trong cOng — so d6 tinh todn thuy luc

2. Xéc dinh kha nang thdo caa cong sau.

3. Xdc dinh ¢dt nude 14c dung ctia céng.

4. Cac bién phdp tang cudng kha nang thdo cla cong

5. Xdc dinh dp suat thuy dong trong cdng.

6. X4c dinh kha nang thdo cla ong dan khong khi

7. Xéc dinh vi trf nuée nhay trong céng.

Phu luc 1: Xdc dinh cdc he s6 tdn thét cuc bo trong céng

Phu luc 2: Nhiing dac tinh co ban clia cdc clta van thuting ding
Phu Jue 3: Xdc dinh chiéu sau lién hicp sau cong khong ¢6 bac

Phu lyc 4: Xdc dinh chiéu sau va do déc phan gidi.
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QUY PHAM
TINH TOAN THUY LUC CONG DUGI SAU

Chiu trach nhiém xuat ban:
VU KHOA HOC CONG NGHE
Co quan xuat ban:

TRUNG TAM TIN HOC NONG NGHIEP VA PHAT TRIEN NONG THON

In tai xuwéng in Trung tam Tin hoc Nong nghiép va Phit trién nong thén
bia chi: 86 02 - Ngoc Ha - Ba Dinh - Ha Néi; Pién thoai: 7332160
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