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LOI NOI PAU

Hién nay khi thiét ké ddp tran trong luc déu theo quy pham tinh toan thuy lyc dap
tran QP.TL.C-8-76. Quy pham ndy chi phit hop véi mdt cdt tran dang Ophixérép. Tir
nam 1999 dén nay nhiéu ddp tran da dwoc thiét ké va xdy dwng véi mdt cat dang WES,
nhuw: Binh Dién, Song Tranh 2, Kanak, Cwa Dat, Son La ... Trong qua trinh thiét ké vi
chwa c6 quy pham nén nguoi thiét ké chua c6 co sé dé vin dung, do dé khi thiét ké
loai ddp tran nay vira qua chira dwoce thong nhat.

Cuén sach dwoc viét trén co sé tip hop phwong phdp xdc dinh cdc théng sé thity
lic chinh @é lya chon mdt cdt tran dang WES cia My va Trung Quéc; ciing nhw
nhitng két quad dp dung ban dau & Viét Nam.

Cuén sdch ciing néu mot sé két qud nghién civu va thue nghiém vé dong luu toc cao
lan dau tién tién hanh & Viét Nam; trong dé c6 déng gop ciia cdc tac gia. Cudn sach la
tai lieu tham khao cho cdac can by nghién curu, hoc vién cao hoc, nghién cuu sinh va
sinh vién dai hoc nganh cong trinh thiy; ciing nhw cdc ky sw thiét ké cong trinh thiy
loi, thuy dién.

Cdc tc gia xin bay t6 long cam on chdn thanh d6i véi GS.TSKH. Trinh Trong Han
(Hoi dong chirc danh gido sw Nha nudc), GS.TS. Nguyén Cdnh Céam
(Truong dai hoc Thiy loi) dd doc va gop nhiéu y kién quy bau cho bdn théo.

Cac tac gia chan thanh cam on KSCC. Lé Duy Ham (Vién Khoa hoc Thuy loi) da
givip do phan tai liéu tham khdo bang tiéng Trung.

Cdc tac gid chan thanh cam on cir nhan Té Vinh Cwong, Tran Tiéu Vin (Phong
Nghién citu Thity lwe Cong trinh — Vién Khoa hoc Thiy loi) dd giip d& phan ché ban.

Pay la mt van dé khoa hoc chuyén sau, mét chuyén nganh mang ddc thi riéng, nén
chdc chén chwa dap iing dwoe day dit cdce yéu cau ciia nguoi doc.

Khi bién soan cudn sdch, cdc tac gia da c6 nhiéu co gdng, nhung khéng tranh khoi
thiéu sot.

Cac tac gia mong nhan dwoc nhitng dong gop chan thanh cua déc gia.

Cac tac gia



DANH MUC CAC KY HIEU

p: Khéi luong riéng cua nudce
v: Hé s nhot dong hoc

C: Hé s6 Sédy

A: Hé s strc can doc dudng
n: Hé s6 nham

\"

Jeh
Re: S6 Reynol
Regp: Sb Reynol gi¢i han
Regh tren: S6 Reynol gidi han trén
Regh gusi: So Reynol gidi han duoi
Fu: Luc nhét
WES: Waterways Experiment Station (trung tadm thi nghi¢m duong thuy)
v,: Van téc dong khi
qa: Luu lugng don vi dong khi
Ci: Néng do tron khi
B: Hé s6 tron khi
cp: HE s6 giam ap

Fr: S6 Frat, Fr=




Chuong I: GIOI THIEU CHUNG PAP TRAN THUC DUNG

§L.1. khai quat

O Viét Nam tir nam 1960 dén nim 1998 cac dap tran trong luc déu theo quy pham
trudc day (quy pham bién soan tir tai liéu ciia Lién X6 va Trung Qudc) duogc thiét ké
mit cat tran theo dang Ophixérdp; nhu:

+ Pap tran ho chira nuéc Thac Nhong

+ Dap tran Thong Got

+ Dap tran hd chira nuéc Cam Ranh

+ Pap tran ho chira nugc My Binh

+ Dap tran hd chira nuéc Ngoi Nhi

+ Dap tran thuy di¢n Song Hinh

+ Pap tran thay dién YALy

+ Pap ho chira nude Tan Giang

+ Dap tran hd chira nude Nuai Coe

+ Dap tran thuy dién Thac Ba

+ Pap tran hd chtra nude Pinh Binh

+ Pap tran ho chira nwéc Thuan Ninh

+ Pap tran ho chira nudc song Muyc

+ Dap tran thay dién Hoa Binh ...

Tir ndm 1999 d&n nay do yéu cau cung cép dién, nudc cho cac khu cong nghiép, d6
thi va dan sinh kinh té ..., nhiéu cong trinh thuy loi, thay dién 16n da duogc thiét ké va
xdy dung. Pong thoi voi sur trao d6i khoa hoc k¥ thuét va tu van ciia chuyén gia nude
ngoai nén nudc ta da thiét ké va x4y dung mdt $6 dap tran v&1 mat cit dang WES, nhu:

+ Dap tran thay dién Son La

+ Pap tran ho chira nude Cira Dat

+ Dép tran thiy dién Binh Dién

+ Pap tran thuy dién Ba Ha

+ Dap tran thuy dién Song Tranh 11

+ Pap tran thuy dién Kanak

+ Dap tran thay dién Sé San 3.

Trong qua trinh thiét ké vi chua c6 quy pham méi nén ngudi thiét ké chua c6 co s
dé van dung, do d6 khi thiét ké dap tran ctia mot sO cong trinh vira qua chua duogc
thdng nhat.

§1.2. PAP TRAN MAT CAT DANG OPHIXEROP

I. X4c dinh mit cit tran dang Ophixérdp
Dap tran kiéu hinh cong con got la kiéu dap tran thyc dung dugc dung nhi€u nhat,
loai nay dong chdy ndi tiép tuong doi thuan, duong vién dudi cia ludi nudc bam sat



theo mit dap chay tir thuong lwu xudng ha luu, hé sé luu luong thdo qua dap tran 16n
hon dép tran dinh rong dang hinh thang.

Trong cong trinh thuc té thuong gip 2 loai:

+ Loai thtr nhat trén dinh tran khong bé tri tru pin va cira van, ta goi 14 cong trinh
dap tran ty do, nhu: dap Bai Thugng trén song Chu, Thanh Hoéa; dap song Tiém, Ha
Tinh; dap Xu Pha Nu Véng, Quang Binh; dap Lién Son, Vinh Phuc; dap Thac Huéng,
Thai Nguyén...

Loai dap nay chiéu cao dap khong 16n thuong tir 5+20m, nhiém vu cha yéu la: mua
ki€t dang myc nudc song, tao ra dau nudc dé 1€iy nudc tudi; mua 1h thi thao Ia xuéng
ha luu voi cac cap luu luong 1i tng v6i tan suit khac nhau.

+ Loai thtr hai 1a trén mat dap c6 bd tri cac tru pin, trén dinh tran co ctra goi la dap
tran ¢ cira van nham tao dung tich hd chtra: phat dién, phong 1&, cap nudc tudi, cap
nuéc phuc vu cong nghiép va sinh hoat. Ngay nay do yéu cau: nang cao dau nude cho
dap dang; nhim ting thém cot nude va luu lugng cAp nude nhung lai dam bao kha
nang thao 1{i, nguoi ta lép thém trén dinh dap tran mot dap cao su cao 2+3m dé khi 1i
chinh vu dén thi cho dap cao su xep xudng dam bao kha ning thoat 1i; cudi mua 1i
dang dap cao su 1én dé tich thém nudc ma khong dung bién phép cai tao tru pin lip
ctra van diéu tiét.

Pap tran thuc dung duoc thiét ké theo hai dang dang mit cat ¢6 chan khong va
dang mit cat khong chan khong. Phan 16n 13 thiét ké mat cét tran theo dang khong
chan khong dé giam bot kha nang bé tong mat tran bi xam thyc. Cling xin néi 16 rang
mit cit tran khong bi chan khong chi 13 twong d6i vi mdi mit cat tran khi thiét ké tng
véi mot cot nude Hrg nhat dinh, song trong qud trinh van hanh xa 1 véi nhiéu cot
nude tic dung trén mit tran khac nhau nén s& xuat hién ap suat chan khong véi gia tri
khac nhau; gi tri ap sudt am nay 16n khi ma ty sb cot nude tac dung trén dinh tran so

v6i cot nude thiét ké cang lon [h > 1.10] .
TK

Pbi voi loai mat cit dap tran thuc dung khong chan khong dong chay trén mat dap
s€ €ém, ap suat doc theo mat dap thuong la duong. Con mat cit dap tran thyc dung co
chan khong, trén dinh mat dap co6 &p luc chan khong, khi chan khong 16n co thé sinh
ra hién tuong khi thyc nén bé tong bi xam thuec.

Heé s6 luu luong cia dap tran c6 chan khong 16n hon dap tran khong chan khong
khoang 7+15%. Pé dam béo an toan cho cong trinh, tranh hi¢n tugng khi thyc nguoi ta
khong cho phép tri s6 chan khong qua 16n, thuong nhé hon -6.0m cot nude, theo quy
pham thiét ké dap tran & nudc ngoai thi pham vi cot nude chan khong 13 -6.0-+-3.0m.

Loai mit cat ciia dap khong chan khong con goi 14 phi chan khong dang Corighe -
Ophixérdp dugc tmg dung rong rii & cac nude trong phe xi hoi chu nghia trude day
nhu: Lién X0, Trung Quéc, Hungari, Anbani, Viét Nam .v.v. nhu hinh 1.1.
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Hinh 1.1. Mdt cdt tran dang Corighe - Ophixérép

II. Phwong phap xéc dinh mét cit dap tran Ophixérop

Mubn v& mit cit dap tran Ophixérép trude hét xac dinh cot nude Hyg, sau d6 can
clr vao toa do ¢ hinh 1.1 dé v& dudng cong O’B, tiép d6 vé duong thang BC va DE
tiép tuyén véi duong cong d6 cing véi duong thing nam ngang tao thanh
gdc a,.

Poan cong ngugc c6 ban kinh R khong anh hudng téi kha nang thio ma chu yéu 1a
c6 lién quan dén viéc ndi tiép dong chay véi ha luu. Néu nbi tiép t6t thi lay gia tri R
theo bang 1, trong d6 H, 12 cot nudce trén dinh dap tran. Khi thiét ké co thé lay gia tri
R nhu sau:

+ Dbi voi dap thap trén nén mém co cot nude trén dinh tran 16n thi :

R=(0.50+1.0) (Hrx*+Zmax)
(1.1)

+ Pdi voi dap cao trén nén da, cot nude trén dinh nho hon 5m thi:

R=(0.25+0.50) (Htk+Zmax) (1.2)

Trong do6:

Zmax - DO chénh ¢t nude 16n nhét thuong, ha luu.

Hrg - Cot nuée thiét ké trén dinh dap tran.

Hinh dang mit cit cong CDE ( hinh 1.2a) phai cin ctr vao Hrgx ma xac dinh. Trj sb
Hrx thuong la ¢t nudc thiét ké dé xa duoc luu lugng 1i theo tan suét 1d
thiét ké.

Trong qua trinh van hanh cong trinh ¢t nudc tdc dung trén dinh tran ludn ludn thay
doi.

Néu khi H,<Hx thi trén mit tran CDE khong thé say ra hién twong chan khong, tirc
1a khong co ap suat am.

Néu khi H>Hyg thi ¢ thé sdy ra hién tugng chan khong trén mat tran, tic 1a Xuat
hién 4p suit Am. Ngoai ra can chu ¥ 1a ¢ gan diém B trén doan BC c6 thé c6 chan
khong khi c¢ot nude H<Hry .

Co méy loai hinh dang mat cit nhu sau:

+ Dang khong c6 tuong thang ding AB tic 1a a=0 hinh 1.2b.

+ Khong c6 doan thang DE hinh 1.2C.



+ Mat thuong luu thang dimg os=90° hinh 1.2d.
+ Mat cat thuong luu nho ra hinh 1.2e.
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Hinh 1.2. Cac dang mat cat dap tran phi chdn khong

Bang 1.1. Tri s6 ban kinh R thay déi theo P va H,

Chiéu

cao dap| Cotnudce H,

tran P 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0

(m)
10 3.0 4.2 4.0 6.5 7.5 8.5 9.6 10.6 11.6
20 4.0 6.0 6.5 8.9 10.0 11.0 12.2 13.3 14.3
30 4.5 7.5 8.9 11.0 12.4 13.5 14.7 15.8 16.8
40 4.7 8.4 11.0 13.0 14.5 15.8 17.0 18.0 19.0
50 4.8 8.8 12.2 14.5 16.5 18.0 19.2 20.3 21.3
60 49 8.9 13.0 15.5 18.0 20.0 21.2 22.2 23.2

Bang 1.2. Toa @) cac diém trén dwong vién ciia mit tran loai
phi chan Ophixérdp (dang A)




Tén diém X y Tén diém X y

1 0.0 0.126 21 2.0 1.235
2 0.1 0.036 22 2.1 1.369
3 0.2 0.007 23 2.2 1.653
4 0.3 0.000 24 2.3 1.653
5 0.4 0.006 25 2.4 1.894
6 0.5 0.027 26 2.5 1.960
7 0.6 0.006 27 2.6 2.112
8 0.7 0.1000 28 2.7 2.289
9 0.8 0.146 29 2.8 2.462
10 0.9 0.198 30 2.9 2.460
11 1.0 0.256 31 3.0 2.824
12 1.1 0.321 32 3.1 3.013
13 1.2 0.394 33 3.2 3.207
14 1.3 0.457 34 33 3.405
15 1.4 0.464 35 34 3.069
16 1.5 0.661 36 3.5 3.818
17 1.6 0.764 37 3.6 4.031
18 1.7 0.873 38 3.7 4.249
19 1.8 0.987 39 3.8 4.471
20 1.9 1.108 40 3.9 4.689

Ghi chii: Céc tri sb toa d6 trong bang tmg voi cot nuée H=1.0m, khi thiét ké phai
nhan voi cdt nude dap tran Hrg dé duoc toa do thuc cua mat cat tran theo dd an thiét
ké.

Loai mit cat cia dap tran chan khong c6 mit thuong luu 1 mit phang thang dung,
ha luu 1a mot mat nghiéng (hé s6 mai thuong 1a 3:2), dinh dap hinh €lip (co6 khi 1a hinh
tron hodc hinh bau duc); truc dai hinh é lip 1 2e song song véi mit ha luu tryc ngin 13
2f hinh 1.3.

Bang 1.3 ghi toa d6 cta cic diém duong cong mit tran cua 3 loai ddp chin khong
c6 ty sb e/f khac nhau.

Bang 1.3. Toa d9 cac diém cia dwong cong mit tran
kiéu chin khéng dinh dap hinh & lip (khi r, = 1)

Toa d6 cac diém
Tén e/f=3.0 e/t=2.0 e/f=1.0
dlém X y X y X y
1 -0.472 0.629 -0.700 0.806 -1.000 1.000




2 -0.462 0.462 -0.694 0.672 0.960 0.720
3 -0.432 0.327 -0.624 0.371 -0.740 0.327
4 -0.370 0.193 -0.624 0.371 -0.740 0.327
5 -0.253 0.072 -0.553 0.241 -0.530 0.152
6 -0.131 0.018 -0.488 0.162 -0.300 0.046
7 0.000 0.000 -0.402 0.091 0.000 0.000
8 0.194 0.030 -0.312 0.046 0.200 0.020
9 0.381 0.095 -0.215 0.012 0.400 0.083
10 0.541 0.173 -0.117 0.003 0.600 0.200
11 0.707 0.271 0.000 0.000 0.720 0.306
12 0.866 0.381 0.173 0.023 0.832 0.445
13 1.002 0.503 0.334 0.076 1.377 1.282
14 1.168 0.623 0.490 0.147 2.434 2.868
15 1.318 0.760 0.631 0.223 3.670 4.722
16 1.456 0.890 0.799 0.338 5.462 7.410
17 1.584 1.021 0.957 0.461

18 1.714 1.163 1.107 0.595

19 1.855 1.320 1.243 0.731

20 1.979 1.467 1.405 0.913

21 2.104 1.628 1.551 1.098

22 2.240 1.792 1.688 1.282

23 2.346 1.943 2.327 2.246

24 2.462 2.106 2.956 3.198

25 2.575 2.272 4.450 5.430

26 3.193 3.214 5.299 6.704

27 4.685 5.452

28 5.561 6.766

Muodn v€ mat cat tran dang chan khong trudc hét v€ vong tron ¢6 ban kinh ry noi

tiép voi 3 canh AB, BC, CD.

Bang 1.3 g v6i truong hop ry =1, khi ry nho hodc 16n hon 1.0 thi céc toa do x, y

trong bang phai nhan véi gia tri thuc ciar, .

Piém gbc toa do 1a diém cao nhat cua dinh dap hinh 1.3c. Piém nay nam trén
duong BC hinh 1.3b; trong bang 1.3 1a diém 7 (khi e/f=1.0 va e/f=3.0) hodc diém 11
(khi e/f=2). Nbi tiép giita phan cudi dap tran va ha luu ciing giéng nhu mat cat dap tran

khong chan khong.
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Hinh 1.3. Cac dang mat cdt tran
a, b, c - Mat cat dap tran chan khong
d, e, f- Mat cat kinh té cua ddp tran.

DPdi véi mit cét tran ciia mdi cong trinh déu can xac dinh mat cat kinh té. Cach xac
dinh 1a sau khi dwa vao diéu kién 6n dinh, vé cuong dg va kinh té ta x4c dinh dugc mat
cit kinh té cua dap khong tran ABOE hinh 1.3d va dua vao mit cét co ban d6 xac dinh
duoc mat cat tran CD (ve theo toa d¢ trong bang khi tinh ra hodc bang 1.3). Mat tran
CD phai tiép tuyén v6i mat dap khong tran DE tai diém D. Toa d6 cac diém cua mit
tran rat co thé vuot ra ngoai tam giac co ban AOE hinh 1.3e. Béi vi véi déap trén nén
da theo yéu cau vé 6n dinh va cuong do; chiéu rong day rat hep. Truong hop do ta can
dich tam gidc co ban vé phia ha luu mgt doan hinh 1.3e sao cho mat dap DE’ cua tam
giac co ban A’D’E’ tiép tuyén vO1 mat tran tai D. Nhu vay mat tran CDE’F thoa man
diéu kién thuy luc. D6i voi didu kién 6n dinh va cuong do thi tam giac A’D’E 1a bao
dam, do d6 ta co thé giam bst khdi ABB’A’ hinh 1.3c nhung can phai dam bao
h,>0.4Hrx dé khoi anh hudng dén kha ning xa cta tran. Truong hop dép tran c6 ctra
van sira chita, trén dinh dap can c6 doan nam ngang C-C’ hinh 1.3f dé dé bd tri cira
van. Luc d6 toa do cac diém ctia mit tran phai doi di mot doan dén cudi doan nam
ngang nhu vay thi hé s6 luu luong s& giam.

I11. Kha ning thao ciia dap tran dang Ophixérdp

Luu luong thao qua dap tran mat cat thyc dung tinh theo cong thirc:



Q=GnamB\@H3’2
(1.3)

Trong do:

B=Xb (m) la tong chiéu rong tran nudc,

o, - Hé 36 ngap (truong hop khong ngap o, = 1),

g - Hé sb co hep bén,

m - Hé s luu luong,

2

H, - Cot nudc trén dinh dap tran c6 ké dén luu toc tién gan (Z—Ogj

Néu trén dinh tran dap c6 ctra van, khi khong mo hét va nude chay ¢ dudi cira van
hinh 1.4 thi lvu luong thao qua dap duoc tinh theo biéu thirc:

Q=8mBa1/2giHO —aa) (1.4)
Trong do:

a - b6 md cua mot ctra van,
o - H¢ so co hep dirng do anh hudng cia dd mé tra theo bang 1.4.
a

m=0.65 - 0.186%+(0.25—0.357) (1.5)

H cos@

Céc ky hiéu xem hinh 1.4.
A\V4

Hinh 1.4. Mt cat ddp co cura van
Khi mé ctra van hét hoan toan, biéu thuc tinh lwu luong tr& vé dang biéu
thac (1.3).
Bang 1.4. Hé s6 co hep dirng
a/Hy 0.10 0.20 0.40 0.50 0.60 0.70
o 0.61 0.62 0.633 0.645 0.66 0.69
Muébn tinh Q theo biéu thirc (1.4) can xac dinh dugc cac hé sd o, &, m. Cach xéac
dinh cac hé sb d6 d6i véi cac truong hop cu thé sé& trinh by & phan sau.
Can luu ¥ rang Q theo biéu thirc (1.4) chi phu hop véi truong hop cira van dé ¢ vi
tri dinh tran. Trong thyc té thiét ké va xdy dung cong trinh hién nay rat it dung cira van
phang 1am ctra van cong tdc ma thuong dung cira van cung. Vi tri trén dinh tran




thudng dat cira van stra chita (van phang), con cira van cong tac 13 van cung dit sau
clra van sira chira tir 1.0+1.5m, ngudng cira van cung thudng thap hon dinh tran gan
0.50m. Do d6 khi tinh luu lugng xa thao qua tran khi ctra van mé véi mdt do mo a néu
dung biéu thtrc (1.4) dé tinh s& cho sai s6 vé luu luong. Diéu ndy qua thi nghiém mé
hinh x4 I van hanh cta cac cong trinh dap tran Cua Dat, dap tran thuy dién Song
Tranh 2, dap tran Kanak dd chimg minh diéu d6. Vi vay, dé tinh luu lugng chay qua
ctra van c6 do mo a khac nhau trén dinh tran thyc dung voi dang ctra van cung dat phia
sau cira van stra chita va thap hon dinh tran 0.50m, chung t6i dé nghi c6 thé dung cong
thtrc chay qua 10:
Q=po2ez
(1.6)

Trong do:

i - Hé sb luu luong chay duéi cira van, tra theo bang 1.5,

o - Dién tich mat cit thoat nudc dudi cira van,

(o=nxbxa)

Z - Do chénh 1€ch ¢t nudce tinh tir myuc nude thuong luu dén tim 15 (a/2).

Qua thi nghiém mé hinh mot sé cong trinh vira qua tai phong thi nghiém thay luc
Vién Khoa hoc Thity loi Ha Noi di dwa ra cong thirc (1.6) va hé s6 p lay theo bang
1.5. Kiém nghiém qua mé hinh cho thiy sai s6 vé luu lugng khoang 3+5%.

Bang 1.5. Quan hé p~a/H

a/H

0.036 0.071 0.14 0.21 0.29 0.36 0.43 0.50 0.57

0.64

0.88 0.85 0.79 0.74 0.71 0.69 0.68 0.675 0.67

0.67

Qua két qua thi nghiém cho thdy khi d6 mé a nhé hodc ty s6 a/H nho thi hé sé luu
luong p chay dudi cira van 16n, khi ty s6 a/H 16n tirc 12 d6 mé a 1on thi hé s6 p nho,
gié tri cia p bién thién tir 0.67+0.89.

Céach xac dinh cac hé sb o, €, m nhu sau:

1. H¢ 56 ngdp o,

Khi ha luu ¢6 nuée nhay xa thi ddp tran ludn luén khong ngap o,,=1.0. Néu ha luu
¢6 nudc nhay ngap thi nudc chay qua dap tran c6 thé khong ngap, lac d6 hé sé o, phu
thudc vao ty sé h,/H (h, chiéu siu nudc ngap, 1a khoang cach tir muc nudc ha luu dén
dinh dap tran, néu muc nudce ha luu thép hon dinh dap thi h, co tri s6 4m, muc nudc ha
lru cao hon dinh dép tran h, c6 tri s6 duong).

Hinh 1.5 cho cac duong cong xéac dinh o, theo két qua thi nghiém cta Rozanov:

+ Puong cong (1): P6i v6i mit cit tran chan khéng; khi hy/Hy<-0.15 thi
o,=1.0

+ Pudng cong (2): P6i voi mat cat tran chan khong dang Ophixérdp khi h,/H< 0
thi 5, =1.0

+ Puong cong (3): Bi voi mit cit tran chan khong c6 dinh mé rong hodc dap tran
dinh rong.
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Hinh 1.5. Cac duong cong xac dinh o, Hinh 1.6. Cic dang mép vao

cua dap tran thuc dung cua tru pin

2. Hé 56 co hep &

Truong hop Hy/b < 1 thi h¢ s6 ¢ dugc xac dinh theo biéu thire thuc nghi¢m
sau day:

+ Pbi v6i dap tran khong o tru pin (chi c¢6 1 khoang hodc 1a loai ddp dang nhu dap
Bai Thuong):

821—0.29')}% (1.7)

Trong do:

Cy - He s triét giam xét dén hinh dang mép vao cia tru bién

+ Pdi v6i dap tran c6 nhiéu try pin gitra chia thanh nhiéu khoang giéng nhau:
¢, +(n-1), H,

- n b

e=1-0.2
(1.8)
Trong do6:
n - S6 khoang cira,
Cp- Hé s triét giam xét dén hinh dang cua tru pin (xem hinh 1.7).
a) b) c)

-
Z\ , /9£°\

1.208d

-

= /708d

|
\
|
| |
g 4 :
| |

£=0.38 £=045 £=025



Hinh 1.7. Cac dang tru pin
Trong hinh 1.7 14 cho cac trj sd Cp d6i v6i cac dang khac nhau cia try pin.

Trong truong hc_rp% >1.0 khi ding biéu thirc (1.7) hay (1.8) thi phai ldy gia tri

Hy/b=1.0
3. Hé s6 lwu lwong m
Theo N.N.Pavoldpski, hé s6 luu lwong m ctia dp tran tinh theo biéu thirc:
m=m,GyOy (1.9)

Trong do:

m,: Hé s6 luu lugng dan xuat, xac dinh bang thi nghiém,

oy Hé sb hiéu chinh cot nude va khi thiét ké mat cat dap dung Hrg, khi lam viéc thi
cot nude H trén dinh dap thay doi,

o4 HE s6 hinh dang.

Déi voi ting truong hop ta xac dinh hé s6 m nhu sau:

+ V6i dap tran khong chan khéng dang Corighe- Ophixérdp biéu thuc (1.9)
c6 dang:

m = 0.504ou0y (1.10)
Trong do:
oy tra bang 1.6.
o4 tra bang 1.7.

Néu trén dinh dap c6 doan nam ngang rong khoang 0.5H thi hé s6 m giam di 3% so
v6i két qua thi theo biéu thuc (1.10).

Truong hop dap c6 mat thuong luu nhé ra hinh 1.3¢ thi hé sé6 m ldy nhu sau:

Véi chiéu cao doan CB’>3H thi 14y nhu dap c6 mat cat nhu hinh 1.3d, tirc 1 phan
16m cua dap khong anh huong gi dén luu lugng; véi CB’<3H thi m ldy nhé hon 2% so
voi dap c6 mat cat nhu hinh 1.3d.

+ Poi v6i dap tran cd mit cit chan khong, dinh élip thi m ldy theo bang 1.8 (theo tai
liéu cuia Rozanov).

Bang 1.6. Tra gia tri oy

H ouy (d9)

Hoy 20 30 40 50 60 70 80 90

0.2 0.893 0.886 0.879 0.872 0.864 0.857 0.850 0.842
0.4 0.932 0.928 0.923 0.919 0.914 0.909 0.905 0.900
0.6 0.960 0.957 0.954 0.952 0.949 0.946 0.943 0.940
0.8 0.982 0.980 0.979 0.978 0.977 0.975 0.974 0.973
1.0 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
1.2 1.016 1.017 1.018 1.019 1.020 1.022 1.023 1.024
1.4 1.030 1.032 1.035 1.037 1.039 1.041 1.043 1.045




1.6 1.043 1.046 1.050 1.052 1.055 1.058 1.061 1.064
1.8 1.056 1.059 1.063 1.067 1.071 1.074 1.078 1.082
2.0 1.067 1.071 1.076 1.080 1.085 1.089 1.094 1.099
Bang 1.7. Tra gia tri 64
ap (dO) oy (d9) a
CB
0 0.6 1.0
15 0.880 0.855 0.933
30 0.910 0.885 0.974
15 45 0.924 0.899 0.993
60 0.927 0.902 1.000
15 0.905 0.897 0.933
35 30 0.940 0.932 0.974
45 0.957 0.949 0.993
60 0.961 0.954 1.000
55 15 0.923 0.922 0.933
30 0.962 0.960 0.974
45 0.981 0.980 0.993
60 0.985 0.984 1.000
15 0.930 0.930 0.933
75 30 0.972 0.972 0.974
45 0.992 0.992 0.993
60 0.998 0.998 1.000
15 0.933 0.933
90 30 0.974 0.974
45 0.993 0.993
60 1.000 1.000

Chi dan bang 1.7. Khi ay >60°, tri s6 64 duoc 1dy véi oy =60°.

Bang 1.8. Hé s6 lru lwgng m ciia dap tran chan khong; dinh & lip

H, e/f

T, 3.0 2.0 1.0
1.0 0.495 0.487 0.486
1.2 0.509 0.500 0.497
1.4 0.520 0.512 0.506
1.6 0.530 0.521 0.513
1.8 0.537 0.531 0.521
2.0 0.544 0.540 0.526




2.2 0.551 0.548 0.533
24 0.557 0.554 0.538
2.6 0.562 0.560 0.543
2.8 0.566 0.565 0.549
3.0 0.570 0.569 0.553
3.2 0.575 0.573 0.557
3.4 0.577 0.577 0.560

4. Xéc dinh luu toc dong chay trén mit tran
Luu tdc trén mit dap tran dugc xac dinh theo biéu thuc:
Vi =042¢Z;
(1.11)
Trong biéu thtrc (1.11) thi: ¢ - Hé sd luu toc
Z; - D6 chénh léch cot nude ké tir mue nude thuong luu dén mit cit tinh toan hinh
1.8.

Hinh 1.8. So do tinh toan thiy Iyc cho ddp tran
Doi véi cac dap cao, cot nude trén dinh tran 16n thi dong chdy tai dap tran sé co
2
hién tuong ham khi, khi tri s6 Frut: Fr=V—R > 45 (R- Ban kinh thuy lyc mat cat tinh
g

toan).

Duéi day néu lén phuong phap xac dinh duong mat nudce va luu tdc tai mOt mat cat
bat ky ctia dap tran Ophixérdp theo quy pham “Tinh toan thuy luc dap tran trong luc
cao” cubn BCH- 01 - 65 caa Lién X6 (cii)”.

+ Truong hop mai dap ha luu m=0.7+0.8 (Ctg 6 = 0.7+0.8) va dong chady trén mat
dap tran khong c6 ham khi (Fr<45) ta c6 phuong trinh:



2

T, =y, +h; cos® +— (1.12)

0; 2g

Trong do:

T,; - Khoang cach tir muc nude thuong lwu dén mit phang so sanh,
yi - Toa d0 cia mat cit so v&i mat phéng so sanh,
h;, v;- Chiéu siu va luu toc dong chay tai mat cit tinh toan,
@i - Hé s6 Iuu téc.

Heé s6 luu tde @; tal mat cat bat ky trén mat dap dugc xac dinh theo biéu dd nhu hinh
1.9. Hé s6 ¢; phu thudc vao luu lugng don vi q va khoang cach L theo mit dap ké tir
dinh dap dén mat cat tinh toan.

Pé xac dinh chiéu sau va luu toc dong chdy tai mat cat bat ky trén mat dap tran
dung phuong trinh (1.12). Trudc hét dua vao so d6 mit cat dap va vi tri tinh toan co
thé tim duoc T,; va y;, sau d6 dya vao biéu dd & hinh 1.9 tra duogc @;; tinh h; va v; béng
phuong phap thir dan (gia thiét h; va tinh v, :hi)’ thay h; va v; vao phuong trinh

(1.12) néu thoa min 13 dong, néu khong thi cin gia thiét lai h; dé
tinh lai.

Hinh 1.9 cho ta x4c dinh duoc hé s6 luu toc ¢; tal moOt mat cit bat ky trén mat dap,
riéng viéc xac dinh hé sd luu tbe @, tai mit cit mii phun cling trong trudong hop Ctg
= 0.7 +0.8 va dong chay khong c6 ham khi thi dira vao biéu d6 & hinh 1.10.

+ Truong hop Ctgf = 0.7 +0.8 va dong chay trén mat dap c6 ham khi (Fr>45), xac
dinh duong mit nuéc theo phwong trinh Becnuli (hoic bing phuong phap
Tsanomxki):

2 2 2
y; +h; cos0 +V—i=yi+l+hi+lcose+v—i+7ui&\/—tb (1.13)
2g 2g hy 2g
q:hiVi (114)

Trong do:
h;, Vi, Vi, hit1, Vier, Yisr 12 chiéu sau, luu toc dong chay va toa do so voi mat phrflng SO
sanh ctia 2 mat cit cach nhau mot doan 1a AL,
i - Hé s6 can trong doan AL;
H,, vy, - Chiéu siu trung binh va luu tdc trung binh trong doan AL;;
Vit Vi,

Vi =y = (1.15)
tb

Tri s6 A; duoc xac dinh theo biéu thic:

L:41g§+4.25 (1.16)

N
Trong do:

R - Ban kinh thuy luc; A - D6 nham twong ddi
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Hinh 1.9. Quan hé giita hé s6 luu toc @, Hinh 1.10. Quan hé gitta hé so luu
trén mat tran voi luu lwong don vi q va toc @0 tai miii phun voi luu lwong don
khoang cach L theo mat dap ke twr dinh dap Vi q va chiéu dai s theo mat ddp ke tie
den mat cat tinh toan dinh ddp den miii phun

Trén mat tran c6 kha ning xuit hién chan khong, nén mit dap thuong lam bang bé
tong twong doi nhin, tri s6 A =1.5mm. Khi x4c dinh luu tc & duong cong ciia miii
phun c6 ban kinh cong R, thi phuong trinh (1.13) phai ké dén anh huong cia luc ly
tam, trc 14 bat diu tr mat cit dau tién cta doan cong (mat cat di qua tiép diém B &
hinh 1.8 dén mat cat thap nhat ciia doan cong - mit cit di qua diém C & hinh 1.8).

y; +h, cos0 +ﬁ=yi+1+hi+lcos9+ﬁ+ki AL; viy 2 Vi

2g 22 " hy 28 SR 2
htb

Duéi ddy xin néu mot sb vi du vé cach tinh duong mit nudce cho cac cong trinh tran
x4 10 loai dap cao.

Vidu I1:

Hay xac dinh dudng mit nudc trén dap tran c6 so dé nhu hinh 1.11

(1.17)
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Hinh 1.11. So dé tinh dwong mdt nwée trén ddp tran

Trinh tyu tinh toan la:

+ Xac dinh cot nude trén dinh dap theo biéu thuc (1.12).

+ Tinh lwu toc va do siu dong chay tai mat cit A-A, trong do ton that thuy luc cua
dong chay & dinh khong dang ké, c6 thé bo qua:

VA:hi:\/2g(dA+H—hAcose) (1.18)
A

+ Duong mat nudce trong doan tir mat cit A-A dén mit cit B-B, vi mit tran 1a mit
phang nén c6 thé dung phwong phap V.I.Tsanomxki dwa vao phuong trinh co ban
chuyén dong khong déu cta nudc:

A0 . —
E=10—1f (1.19)

Hoac:

AL =29 (1.20)

Iy —1¢

Trong do:
AO = 0i41 - 0; - La chénh léch nang lugng gitra hai mat cativait+l ¢ khoang cach la
AL;

2
0y =hyyy c0s0+tL
2g
2
0; =h; cos@+;—i
8 (1.21)
T }\'i Vtzb . .
i =——; i, =sin0
hy 2¢g
Vib = H s hy, -1
2 Vib




Biét duoc h;jvav; & dau cua doan can tim (¢ day bat dau tr mat cit A-A nén h=h, ,
vi=vya). Gia thiét v,,, tinh h,,, -4 , dua vao phuong trinh (1.14) x4c dinh dugc AL
i+1
(12 khoang cach gitra mit cat i va i+1); ciing nhu thé ta tiép tuc tinh cho doan thir hai
va lay h cudi cua doan thir nhat lam h dau cta doan thir hai; cudi cung xac dinh duogc
duong mat nude cho ca doan chiéu dai L:
n A .
L-y-2%
i=1 1o —1f

(1.22)

Trong do6:

n - La s6 doan tinh toan

Khi xac dinh duong muc nudc trong doan tir mat cit A-A dén mat cit B - B ¢6
chiéu dai L=L,, ta c6 trj ban dau v; = v,; h=h,; Gia thiét v;;; & cudi doan sao cho Vi,
>vu va tim dugc khodng cadch AL gilta hai mat cét. Tiép tuc tinh cho dén khi ta tim
duoc luu toc vg va chiéu sdu dong chay hy tai miat cit B-B.

+ Xéc dinh luu tdc tai mat cit co hep C-C

Ta dung phuong trinh Becnuli (1.17) viét cho mit cat B-B va mit cat C-C.

2 2 2 2
VB hycosO+Zy =~ +h, + 2 V—°+}”—RV—“’L3 (1.23)
2g 2g 2&_1 2g hy 2¢g
Trong do: vy =B ;VC ; h,, :V&;
tb

R, - Ban kinh cong tai miii phun
Giai phwong trinh (1.23) bang cach thir dan, tri sé cta vé trai phwong trinh ta hoan
toan c6 thé xac dinh dugc, con vé phai thi trudc hét gia thiét h, dé tinh v_ = hi, va tim

c
céc trj sd khac nhau, cudi cung tim dugc tri s6 cua vé phai.

So sanh trj s6 ciia vé phai va vé trai, néu bang nhau 1a diing, néu khong bang nhau
thi can gia thiét lai h, cho phu hop.

5. Tinh lwu toc va chiéu sau dong chdy cudi miii phun

Ciing dung phuong trinh (1.17) viét cho mat cat C-C va mat cét cudi mili phun.

v2 2 v oov2 AR v2

—<+h, + < =T th,cosa+Z, ——LL 1.24
2g c 2&_1 2g 2g T 4 htb 2g 4 ( )
hC
Trong do6:
V=YL T (1.25)
2 Vi

v va h, xac dinh dugc tor phuong trinh 1.23 & trén.
Giai phuong trinh (1.24) bang phuong phép thir dan tim dwoc hr va vy, do d6 tinh
dugc hé s6 luu téc or cudi miii phun theo biéu thic (1.11) tac 1a:



Vr
o1 \/Zg(zl —hy cosa) (1.20)

Nhu vay duong mit nudce trén dép tran ¢ so d6 nhu hinh 1.11. Nhu vy, hoan toan
xéac dinh duoc luu tc va chiu sdu dong chay tai mat cat bat ky nao trén mit tran.

Truong hop trén mat tran c6 ham khi thi cich x4c dinh duong mat nudc
nhu sau:

Mirc d6 ham khi cia dong chdy tai mat cat bat ky trén mat dap tran co thé xac dinh
gan dung theo biéu thuc:

M —0.075,/Fr - Fr, (1.27)

Wi

Trong do6:

Wi, Wy - La thé tich khong khi va thé tich nudc trong mot don vi thé tich cia dong
chay ham khi.

2

Fr= ;:_R - Tri sb Frut tai mat cit tinh toan khi dong chay khong c6 ham khi.

Fr, - Tri sb Frut gi61 han khi xuat hién ham khi; Fr, = 45

R, v - Ban kinh thuy lyc va luu tdc chua ké dén anh huong cia ham khi.

Chiéu sau dong chay trén mat dap tran co ké dén su ting ton thit ning lugng do
dong chay c6 ham khi nhung khong ké dén sy dang cua dong chay cé chira thé tich
khong khi trong do.

anh huong ctia ham khi dén t6n that ning luong trén mat tran c6 thé tinh gan ding
theo biéu thirc:

2
%:HB (&J (1.28)

Wa

Trong d6 A va A - Hé sd can cua dong chay khong ké dén ham khi va c6 ké dén
ham khi.

§1.3. PAP TRAN MAT CAT DANG WES

I. So lgre lich s phat trién

Phan trén da trinh bay dap tran thuc dung mit cat dang Corighe - Ophixérdp. Dudi
day gioi thiéu vé dap tran thyc dung mat cit dang WES.

Dbi véi dap tran xa i co 3 dic trung thuy luc ma nhimg nguoi 1am cong tac thuy
luc quan tam do la:

+ Kha nang thdo qua dap tran.

+ Phan bé ap suat trén mat tran.

+ Khéi lwong x4y dung nhé (mit cit dap twong doi gay).

Boi vi: Khi chon dang mat cat tran chua thich hop nhu dang mat cat tran hinh thang
dé xay dung dap tran trong luc thi kha nang x4 cua tran kém, vi du, nhu mat cit dap
trong luc Bai Thuong (Thanh Hoa) dugce ngudi Phép thiét ké xay dung nim 1936 trén
song Chu 1a dang mit cat hinh thang, hé sé m chay qua dap tran chi dat m=0.41+0.42



(khong c6 anh huéng co hep cua tru pin). Vi vdy, thudong thiét ké mit cit tran dang
duong cong. Dang mit cat tran dugc ap dung phd bién nhat 1 mat cit hinh cong
khong chan khong. Mit cit ndy c6 hé sb luu luong 16n; ddng thoi dam bao duogc sy on
dinh vé mat thuy luc va két ciu.

Mt cit tran dang dudng cong khong chan khong ca vé 1y thuyét va thuc nghiém da
duoc nghién ctru tir 1au; dac biét 1a tr nhirng ndm 20 cua thé ky trudce. Nhiéu nudc da
cung nghién ctru vin d& nay; din dau 13 hai trung tdm nghién ctru 16n cua thé gidi la
My va Lién X0 (ci).

Mt cit dap tran khong chan khong dugc chon dua trén hinh dang luff)ng nudc tran
tu do qua dép tran thanh mong, dudng vién ctia mit tran phai bam sat mit dudi cia
luéng nude. Mot mat cit nhu vay s€ loai trr dugc hién tuong tach dong khéc phuc
duoc su ton tai ciia ap suat 4m trén mat dap va tranh duoc hién tugng khi thyce xam hai
bé tong mat dap.

Nguoc dong lich str; Bazin 14 nguoi dau tién da c6 nhitng nghién ciru rat chi tiét vé
dap tran thanh mong va da cong bd nhiing két qua nghién clru clia 6ng vao cac nim
1886+1888. Phuong trinh mat dudi ctia ludng nude tran ty do co dang tong quat:

2
Y A(L] +B[LJ+C+D (1.29)
Hd Hd d

Trong do:

2

Hq - La cot nude thieét ké mat cat, co tinh dén céa c¢ft nudce luu toc tién gan hy, = ;—0

Theo s6 lidu ctia US Bureau of Reclamation (M§) va cua Hinds, Corighe, Yustin,
Ippen, Blaisdell d3 dua ra phwong trinh sau cho cac hé sé A, B, C, D:

A=-0425+025 (1.30)
Hd
2
— hV hV hV
B=0.411-1.603 2 _ [1.658 | —0.892% 40.127 (1.31)
d Hd Hd
C=0.150-0.45 "7 (1.32)
Hd
D=0.57- 0.02 (10m)’ exp (10m) (1.33)
Trong do:
m=""__0208

d
Nhu vay khi hy=0 thi:
A=-0.425, B = 0.055, C=0.150, D=0.559

h \ A , A
¥.>(.20 thi can c6 so

Cac phuong trinh trén khong c6 gia tri vc’yiHi<0.50 va khi
d d
liéu kiém dinh riéng. Can cht y 1a phuong trinh trén dugc thiét lap trong diéu kién
dong chay to1 dap 1a dong chay ém (Fr<1).



Ly thuyét thi nhu vay, song trong thuc t& do ma sat cua mit dap ciing nhu anh
huong cia try pin va cac 1y do khac nén van khong loai trir duoc p suat am. Vi thé vé
sau ngudi ta di nghién ctru cai tién mit cét tran ngay cang hoan thién hon va di lan
luot ra doi cac mat cét sau:

+ Mit cit De Marchi (1928).

+ Mat cat Corighe (1929) dua trén s liéu cta Bazin.

+ Mit cat Corighe cai tién (1945) dua trén s liéu ctia Bureau of Reclamation (tir
cac thu nghiém & Denver).

+ Mit cat Scimemi (1930).

+ Mit cit Escande (1937).

+ Mat cit Smetana (1948+1949).

+ Mit cit Corighe - Ophixérdp (1938).

+ Mat cit Lance - Davis (1952) dua trén sb liéu cua Bazin, ctia Scimemi, cia US
Bureau of Reclamation (tir cac thir nghiém & Fort - Collins, M¥).

+ Mt cat WES (1952) cia Waterways Expriment Station, My .

II. X4c dinh mit cit dap tran dang WES

1. Doan thdn tran phia ha luu

Khi thiét ké duong cong mit tran trong luc sir dung cong thirc:

x"=k H"'y (1.34)

Trong do6:

H, - Cot nude thiét ké dinh hinh dudng cong mit dap tran (phia ha luu)

Khi chiéu cao dap phia thuong luu p>1.33Hj thi 14 loai dap cao. Quy dinh nén lay
gia tri Hi=(0.75+0.95)H .

Khi chidu cao ddp phia thuong luu p<1.33Hy thi 1a dap thdp, gia tri
Hg=(0.65+0.85)H pax

Hiax - La cOt nudce trén tran ing véi luu lugng cua tan suat 10 kiém tra,

X,y - Toa do cac diém cong trén mat tran phia ha luu,

n - Chi s6 c6 lién quan dén do déc cua mai thuong luu xem bang 1.9.

k - Khi HL >~ 1.0, 14y tri s6 k theo bang 1.9.

d

Khi HL <1.0,14y k = 2.0+2.20.

d
Bang 1.9. Tham s6 dwong cong miit tran

Do doc
mat thugng k n R; a R, b
luu (Ay/Ax)
3:0 2.000 1.850 0.5Hq4 0.175H4 0.20H4 0.282H4
3:1 1.936 1.836 0.68 0.139 0.21 0.237
Hy Hy Hy Hy
3:2 1.939 1.810 0.48 0.115 0.22 0.214
Hd Hd Hd Hd




3:3 1.873 1.776 0.45 0.119
Hy Hy

Mt cat dap dang WES voi1 do dbc mat thuong luu dap khac nhau thé hién & hinh
1.12.

0.810

X" =1.930Hs Y

1.836 =].936Hd 0.836y

X177 1 .873Hdo'776 y

|
|
/ IR=0.45H,

Hinh 1.12. So dé mat cat WES ¢6 d6 doc mdt thuwong luu ddp khdc nhau

2. Doan ddu tran

Vé duong cong dau tran doan thuong luu c6 thé ding 3 loai duong cong
sau day:

+ Puodng cong hai cung tron nhu hinh 1.13a. Trong hinh R, R,, K, n, a, b cdc tham
s6 nay 1dy gia trj nhu bang 1.9.

+ Puong cong 3 cung tron mit thuong luyu thang ding nhu hinh 1.13b.

+ Puong cong é- lip c6 phuong trinh duong cong la:

2 2
X bHoy) (1.35)
(@Hg)*  (bH, )’

Trong do6:

aHy, bHy - Ntra truc dai va nura truc ngén cua ¢ lip,
Khi p/Hg=2 thi a = 0.28+0.30, a/b = 0.87+3a,

Khi p/Hg<2 thi a=10.215+0.28, b=0.127+0.163,



Khi p/Hy nho thi a va b 13y tri s nho.

Y

= I —

| < a
0 X

R2 ?
Ax
Ay n n-1
X=kHqs ¥
y
Hinh 1.13a. Pdu tran phia thiong heu y

dung 2 ban kinh cong R;va R, vdi mdi xién Hinh 1.13b. Mt thuong lueu thing dimg

doan cong dau tran phia thwong lheu ding 3
ban kinh cong R;, R, va R;

lMUC nudc li KT
Ié 2 aHg :E
il f
ol
T
y
Hinh 1.14. Pau tran ¢é doan nhé doan Hinh 1.15. Pinh tran thuc dung
cong phia thuong luu dung duwong cong é -  co twong nguc

lip

Tir nhitng diém trén ta c6 thé thay:

+ V61 dap tran c6 mai thuong luu xién thi doan cong phia thuong luu dung hai ban
kinh dé thiét ké.

+ V&i dap tran c6 mai thuong luu thang ding thi doan cong phia thuong luu dung 3
ban kinh dé thiét ké.

+ Vi dap tran c6 dau nho thi doan cong dau tran phia thuong luu ding duong cong
¢ lip.

ITI. Kha nang thao caa dap tran dang WES

1. Trwong hop cira van mo hoan toan



Hién nay thuong ap dung theo 2 cong thirc sau:
+ Cong thirc cia My:

Q=CLH"* (feet’/sec) (1.36)
Trong do:
L - Chiéu rdng tran nudc,
C- Hé sb luu lugng: C=0.327+0.40H/p ,
(1.37)

H- Cot nudce trén dinh dap, khong tinh cot nudc tién g?ln h,,
P - Chiéu cao dép phia thuong luu.
Theo Rouse, cong thirc trén d6i véi C von dung cho téi H/p = 5, ¢6 thé mo rong cho
dén H/p=10 (gan dung).
Khi H/p>15 thi dap tro thanh ngudng thap va khi d6 luu lugng s& dugc xac dinh
qua mit cit phan gii ¢ ngay trudc ngudng (46 sau phan gidi hexH+p).
C=5.68 (1+H/p)"’ (1.38)
Su chuyén tiép tir dap sang ngudng (tir H/p=10+15) khong duoc thé hién 13 rang.
Déi voi mat cat WES trong cong thirc (1.36) thay cho H 1a Hy = H+h,, trong d6 H,
1a cot nude lam viée thue té cia dap c6 tinh dén luu toc tién gan. C6 thé bo qua h, khi
p>1.33H4 tirc 12 khi dap du cao (twong d6i).
Khi p>1.33Hy4 , Hy = Hy thi: C=C4=4.03.
Pbi voi dap thap (p/Hg<1.33) thi can phai tinh dén anh hudéng cua h, va dugc tinh
theo biéu thirc sau:

C H,
c—ff(H—J

No6i chung:
H 0.12
C=3.97[ < J (1.39)
d
+ Cong thirc ctia Trung Qudc:
Q = C'meo, By2g HY? (m*/s) (1.40)

Déi voi dap WES loai cao thi dic tinh thuy Iuc 1a hé s6 luu lugng m chi ¢6 quan hé
v6i H/Hy ma khong con chiu anh huéng cua P/Hy nira. Tir d6 dua theo két qua mé hinh
va chinh 1y mot sb cong trinh thuc té da xay dung dugc biéu dd nhu hinh 1.16.

Trong cong thie tinh luu lugng cua Trung Qudc sir dung don vi do ludng quc té
khong dung don vi do ludng ciia Anh, M¥; can luu ¥ dé tranh nham 14n khi chuyén doi
don vi do ludng. Cac ky hiéu trong cong thirc cling c6 ¥ nghia nhu cac tham sb trong
cong thirc (1.3). Riéng hé s6 C* 14 hé s6 anh hudng ctia mai xién phia thuong luu, gia
tri cia C* dugc xéc dinh trong bang 1.10.
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2 0.38 0.42 0.46 0.50 0.52 m

O0.38 0.42 0.44 0.46 0.48 0.50 O.SVZ H
a. Két qua nghién ciru ciia Vién Khoa hoc b. Két qua nghién ciru ciia

thuy loi, Viét Nam Dai hoc Vii Han, Trung Quo”'c
Hinh 1.16. Quan hé m=f(H/H,) khi P>1.33H,
Bang 1.10. Xdc dinh hé s6 C*
0.30 0.40 0.60 0.80 1.0 1.2 1.3
M

Ay/Ax
3:1 1.009 1.007 1.004 1.002 1.000 0.998 0.997
3:2 1.015 1.011 1.005 1.002 0.999 0.996 0.993
3:3 1.021 1.014 1.007 1.002 0.998 0.993 0.998

Céc dap bé téng trong luc cao thuong dung phuong phap tiéu ning theo kiéu dong
phun. Do d6 dbi véi dap tran mit cit WES thuong str dung goc miii hat  =25+35°
(theo thong ké chiém khoang 71%) con nho hon 25° va 16n hon 35° chi chiém khoang
29%; ban kinh cong nguoc ctia doan miii hat chon trong pham vi: R=(4-+10)hypmax. O
day hppmax 12 ¢t nude tai miii phun Umg vé1 luu lugng kiém tra. Viéc chon ban kinh
cong nguoc & tr1 sO nao nén dya vao hai yéu to:



0<45°

Hinh 1.17. Hinh dang cac tru pin giita Hinh 1.18. Hinh dang va hé sé hinh dang
clia cac logi tru pin bén

+ Nén dia chat ha luu nirt né nhiéu, d4 yéu can wu tién cho dong phun xa cang xa thi
chon ban kinh cong to 1én: R=(6+8) hypma -

+ Nén dia chat ha luu 13 d4 tdt, can tiét kiém khdi lugng bé tong dép than dap phia
sau thi chon:

R=4hppmax

Trong cong thirc tinh luu luong (1.40) thi:

m - hé s6 luu lugng ctia mit cit WES cila dong chay phang,

g- Hé sb co hep bén cua try pin:

e=1-02[c, +(n+1)go]ﬂ (1.41)
n,
Biéu thuc (1.41) thich hop khi Hy/b<1.0; Khi Hyb>1.0 van liy gid tri
bang 1.0,
n- S6 khoang tran, b - chiéu rong mot khoang tran, B 14 tong chiéu rong tran nb=B
(m)' 14 r r 1
Hy - C6t nudc tac dung trén tran c6 tinh dén cdt nudc luu téc tién gan:
2
H,=H +V—°,
2g

g- Gia tbc trong truong (g=9.81 m/s%),

Lo - Hé s6 hinh dang try pin giita c6 lién quan dén khoang cach try pin kéo dai vé
phia thuong luu L,

Cx - HE s6 hinh dang cua try pin bén hinh 1.18,

G, - Hé sb ngip; ddi v6i truong hop dép cao tiéu ning theo dang dong phun
o, =1.0.

Bang 1.11. H¢ s6 hinh dang tru pin giira &,

o Ly Ghi chu




Hinh dang dautru | L,=H, L,=0.5H,

Chir nhat 0.02 0.04 Hinh dang duoi
Dau tron hodc vat 0.15 0.30 tru pin giéng dau
Hinh tron nhon 0.15 0.15 tru

2. Truwong hop dinh tran co twong nguwc hinh 1.15
Day 1a truong hop chdy theo dang qua 16:

Q=pA,2gH, (1.42)
Trong do:

Q - Luu luong xa (m’/s),

A - Dién tich miéng 16 thoat nuéc, A=B x D ( mz),

B - Chiéu rong thuc cua tit ca cac cira xa (m),

D - Chiéu cao 16 (m),

H, - Tong cot nude trén tran c6 tinh dén cot nude cua luu tde tién gan (m),
1 - Hé sb luu luong chay tu do qua 19.

Khi p/Hy >0.60, H/D = 2+3 thi u = 0.70+0.80.

Khi p/Hy4 >0.60, H/D = 1.5 +2.0 thi p = 0.60+0.70,

Hy - 1a cot nuée thiét ké dinh hinh cua tran,

H - Cot nudc tac dung trén tran.

3.Trwong hop dinh tran ldp civa van phing, cé twong nguwc

Q=unA,2g(H,-D) (1.43)
Trong do:

Céc ky hi¢u trong cong thirc (1.43) nhu trén, chi gia tri Hy 1a ¢t nudc tinh tir day
ban cira van dén muc nude thuong luu, co6 tinh dén luu toc tién gén.

1 - Hé sd luu luong bién ddi tir p = 0.70+0.90.

4.Truwong hop sau dinh tran ldp civa van cung

Q=pA2g7Z, (1.44)

Trong d6: Cac ky hi¢u khéc giéng nhu trén, chi c6 Zyla cot nudc tinh tir tam do mo
a dén muc nudc thuong luu Ze=(H-1/2a)

Truong hop nay hé sé p bién doi tir 0.67+0.88.

Thong thuong trong qua trinh van hanh khai thac, vé mua 1i khi muc nuée hd dat
dén muyc nudce dang binh thuong tuy theo 1t dén 16n hay nho van hanh céc ctra véi véi
dd mo a nao do dé dap ung duoc yéu cau xa L. Phuong thtrc van hanh c6 thé 1a:

+ Mé tat ca cac ctra van voi dd mo a.

+ Hodc mé hoan toan mot sd cura.

Hai phuong thirc ndy déu co thé duoc ap dung ca tuy theo sy chi huy cua nguoi
quan 1y va khi 1ap quy trinh van hanh ciia co quan thiét ké. Nhung néu md déu céc ctra
van v6i d6 mé a thi tinh hinh dong phun xa xudng ha luu c6 chiéu dai thuong ngin
hon so v&i mé ctra hoan toan mot s6 cira; nhung tinh hinh thily lyc & ha luu twong doi
déu dan; it hinh thanh cac khu nude vat chay ngugc. Trudong hop mé hoan toan mot sb
ctra thi 4p sudt trén mit tran phan b6 khong déu dan, thuong xuat hién dp xuat 4m phia



sau dinh tran 16n hon truong hop trén. Dong phun xa tap trung vao phia ha luu cdc mii
phong va thuong sinh ra miii séng giao thoa cho vung miii phdng ctia cac ctra khong
mé lién ke.

Tém lai qua mot qua trinh nghién ctru thi nghiém céc cong trinh dap cao da dugc
thiét ké xay dung & nudce ta cod thé rat ra mot sb két luan:

+ Mit cit tran dang Ophixérdp trudc day di dugc cac nha thay luc hoc cta Lién X6
(cli) nghién ciru, néu ra nhiéu két qua quan trong déng gop cho viéc phat trién thay loi,
thuy dién cua dat nudc Xo Viét va cac nudc xa hoi cha nghia trong nhiéu thap ky qua
ctia thé ky trude (tir thap ky 30 dén thap ky 70).

+ Nhung thanh tgu khoa hoc 1a c6 tinh ké thira, cho nén tir khi mat cit tran dang
WES cta My nghién ctru tng dung, c6 wu diém hon nén nhiéu nudc di tiép thu két
qua d6. Trung Qudc 12 mot nude cd ngudn tai nguyén nudc phong phii da chuyén
huéng ap dung mit cit tran dang WES tir ndm 1975. Sau khi tiép thu Gmg dung, bang
1y luan, kinh nghiém ctia minh thong qua cong trinh thyc té va nghién ctru thi nghiém
mo hinh d4 1am phong phu thém loai d4p tran mit cit dang WES.

Chung t6i cho rang nhiing ngudi lam cong tac nghién ciru thiy luc cta nudc ta,
khong chi tiép thu, ké thira két qua nghién ciru d c6 ma can phai van dung sang tao va
cai tién tran dang mit cit WES dé cho phong phu hon.

Pé nghién ciru day du vé mit cat tran dang WES, chung toi xin néu phuong phép
xac dinh mot sb thong sb thuy luc co ban, nhu: ap suat, luu tdc, dudng mat nudc ...
trén mat tran WES dudi day.

§1.4. XAC PINH CAC THONG SO THUY LUC CO BAN MAT TRAN
DANG WES

I. Phén b6 4p suit trén mit tran dang WES

Khi thiét ké tran xa i dé chon mit cat tran hop 1y, ngoai kha ning théo thi ap suét
trén mat dap ciing phai dam bao khong sinh 4p suat am.

Do d6, dé xac dinh ap suét trén mit tran chung toi gidi thidu mot sd két qua nghién
ctru vé van dé nay.

Theo tai liéu ciia My d3 nghién ctru thi nghiém, phan bd ap sut trén mit dap tran
dang WES d6i véi cac truong hop:

+ Trén mat tran khong c6 tru pin (hinh 1.19a).

+ & gitra khoang tran hai bén c¢6 tru pin (hinh 1.20a)

+ & mép khoang tran doc theo tru pin (hinh 1.21a)

Ttr cac hinh v& trén cho thay tai liéu cia My mdi nghién ctru phan bd ap suit trén
mat dap tran cho 3 ty s6 H/Hy =0.5; 1.0; 1.33.

Qua qua trinh nghién ctru cac cong trinh ctia Trung Qudc, nhu:

+ Pap tran thuy dién Thach Tuyén.

+ Pap tran thuy dién Tran HO Nam.

+ Pap tran thuy dién Yén Pong Hiép.

+ Dap tran thuy dién A Bé Da.

+ Dap tran thuy dién Tay Tan.



+ Pap tran thay dién Phong Man.

+ Dap tran thuy dién Quéach Chau.

+ Pap tran thay dién Thién Sinh Kiéu.

+ Dap tran thuy dién Tan Hoa.

+ Dap tran thay dién Tiéu Lang Dé.

+ Dap tran thuy dién Tam Hiép.

+ Pap tran thay dién Cau Pi Than.

+ Pap tran thuy dién Pan Giang Khau .v.v.

D3 nghién ciru phan bd 4p suat trén mat tran WES ciing cho 3 truong hop:

+ Trén mat tran khong c6 tru pin (hinh 1.19b).

+ Trén mat tran ¢ gitra khoang hai bén c6 tru pin (hinh 1.20b).

+ O mép khoang tran doc theo try pin (hinh 1.21b).

Nhung véi 5 ty s6: H/Hg = 0.50; 1.0; 1.17; 1.33; 1.50.

Nhu vay d3 lam phong pha thém vé két qua nghién ctru dbi véi mit cat dang WES.
Trén cac dd thi da dung ty 1€ H/Hy quan h¢ vdéi x/Hy 1a cac gid tri khong

thr nguyén.
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a. Tai lieu cua My



0.6

0.5
0.4
0.3
HJHa =[0.50
02 H/H]=1.00 T [
d = .
0.1 I — S
A P — —
/Ha = 1.1 —— — =
o1 / - LT 11| | —— L
/
02 \ H/Ha = 1,33 | L
3 —
-0.3 —
—]
-0.4 \ EH'HGAU
-0.5
-0.6 |
07 |\
-0.8
-0.9
-1.0
0.3 -02 -0.1 O 0.1 02 03 04 05 0.6 0.7 08 09 1.0 1.1 1.2 1.3
X/Hd
D, S
R=0.01Hd/‘
Y
R=0.2Hada
R=0.5Ha X1.85=2.0.Hq 0.85.Y
172

b. Tai liéu ciia Trung Quéc
Hinh 1.19. Phdn bo ap suat trén mdt tran khong tru pin
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a. Tai lieu cua My
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b. Tai liéu cia Trung Quoc
Hinh 1.20. Phdn bé dp sudt giita khoang tran hai bén ¢ tru pin
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b. Tai liéu ciia Trung Quéc
Hinh 1.21. Phdn b6 dp sudt doc theo tru pin

I1. Xac dinh dwong mat nwéc trén mat tran WES

Viéc xé4c dinh chiéu cao tru pin, dinh tuong bén, cao trinh tim & truc cua cura van
cung can phai biét duong mat nudce, cd cao d§ duong mat nudc cong thém do cao an
toan thi xac dinh dugc dinh tuong bén. BJ cao an toan léy tr 0.50m=1.50m.

Tuy theo van toc dong chay trén mit tran 16n hay nhé ma dudng mit nude c6 hoic
khong co tron khi.

Dudi day néu cach xac dinh duong mat nudce cho hai truong hop:

1. Truwong hop dwong mat nwdoc khong co tron khi

a. Poi v&i mat cdt dap tran dang WES thuoc logi ddp cao thi duwong mdt nuoc can
xdc dinh ¢ cdc tuyén la:

+ Khong c6 tru pin giira thi gia tri toa do x va y clia cac diém trén mit tran tra trong
bang 1.12.

+ Hai bén c¢6 tru pin v€ duong mat nudc ¢ gitta khoang tran thi toa do x va y tra
trong bang 1.13.

Khi v& diém géc toa do ¢ dinh mat dap tran, truc x hudéng vé phia ha luu 1a duong,
tryc y hudng xudng dudi 1a duong.

Trong cong trinh thuc té do anh hudng cia tru pin va kénh dan thuong luu nén
duong mit nude theo két qua thi nghiém mé hinh dugc thé hién trén hinh 1.22 va hinh
1.23.

Bang 1.12: Toa d¢ dwong mat
nuéc khong co tru pin

Bang 1.13. Toa d¢ duwdng mat nudc
gitra khoang hai bén c6 tru pin

H/Hy | 0.50 1 1.33 H/Hq 0.50 1 1.33
X/Hd y/Hd X/Hd Y/Hd
-0.1 - | - | - -0.1 - - -




0.490 | 00933 | 1.210 0.482 0.941 1.230
-0.8 0484 | 0915| 1.185 -0.8 0.480 0.932 1.215
-0.6 0.475| 0.893| 1.151 -0.6 0.472 0.913 1.194
-0.4 | 0.640 0.865| 1.110 -0.4 0.457 0.890 1.165
-0.2 0.425| 0.821 1.060 -0.2 0.431 0.855 1.122
0 0371 | 0.755| 1.000 0.0 0.384 0.805 1.071
0.2 0.300| 0.681| 0.919 0.2 0.313 0.735 1.015
0.4 0.200| 0.586| 0.821 0.4 0.220 | 0.647 0.944
0.6 0.075| 0.465| 0.705 0.6 0.088 0.539 0.847
0.0 - - 0.07 - -
0.8 751 0320 0.569 0.8 5 0.389 0.725
0.2 - - 0.25 - -
1 58| 0.145| 0411 1 7 0.202 0.564
0.4 0.0 - 0.46 0.01 -
1.2 70 55| 0.411 1.2 2 5 0.356
0.7 0.2 - 0.70 0.26 -
1.4 05 94| 0.220 1.4 5 6 0.102
0.9 0.5 - 0.97 0.52
1.6 72 63| 0.243 1.6 7 1 0.172
1.2 0.8 - 1.27 0.86
1.8 69 57| 0.531 1.8 8 0 0.465

.. + H , \ n \ , \ < (o
Neéu ty so H—nam trong khoang 0.50+1.33 thi toa d¢ x va y ciia duong mat nudc co
d
thé xac dinh nhu sau:
VD SR ~ 4 s .,y H .. D ST
Véi mot gid tri — da cho vé duong cong cia —=— ~ — 101 theo gid tri — da biét
Hd Hd Hd Hd

dé tir duong cong tim ra trj s6 HL ,trdotimrax vay.
d
b. Phuwong phdp tinh dwong mdt nuwéc khéng cé tron khi (bao gom cd doan thing)
xem hinh 1.24.

+ Trudc tién hay tinh toa do cua tiép diém x; va y;:



*i T (1.45)

y, =0.592a>"""H,
+ Tim chiéu dai doan duong cong L.; v&i mat tran dang WES c6 thé tir hinh 1.25

dua theo ty sb Hi tra va tinh ra. Gi4 tri ctia x 1a bt dAu tir dinh tran tinh vé phia ha
d

-, A0 X X LR DY s \
luu. Khi ty s6 —=—- tra dugc L 1a tong chiéu dai cua doan cong, con doan cong

d d
L., phia thugng luu dinh dap c6 gia tri la:
L., =0315H4 (1.46)

+ Tinh chiéu dai doan thang L, khoang cach ctia mot diém bat ky (x;’, y;’) ¢ trén
doan thang dén tiép diém la:
Ly =221 (1.47)
sin o
+ Khoang cach tir diém bt dau duong cong ciia dinh dap dén diém co toa do (x;,
y;’) cia mat dap la:
L=L+ L (1.48)
+ Theo cong thirc dudi day tinh chiéu day 16p bién & (m)

5 L —-0.13
Cong thuc Bauer: - 0.024(Ej (1.49)
5 L —-0.10
Cong thirc cia Han Lam Lap: .- O'OZ(EJ (1.50)
+ Tinh luu lugng don vi
q=my2gH>?  (m’/s.m) (1.51)
Theo cong thirc dudi ddy dung phuong phap tinh thir dan tim chiéu sdu dong thé h,:

2

(1.52)

H+y'i=hpcosoc+

2gh ’?
+ D0 sau dong chay vudng goc voi1 mat dap tran la:
h=hp’ +0.185 (1.53)
Trong céc cong thuec trén:
a - Goc kep giita doan thang cua mit dap va dudng nam ngang.
k - D6 nham tho ctia mét tran, véi bé tong k = 0.427 + 0.610 mm
H - Cot nudc trén dinh dap tran.
+ Voi phuong phap trén tim duge d6 sau dong chay cia cac diém trén mit tran roi
v€ ra duong mat nudce cho trudong hop khong co6 tron khi.

2. Xac dinh dwong mdt nuwéc khi co tron khi tuw nhién
Dong chay c6 tron khi thi chi€u cao tuong bén can tang 1én; cach tinh duong
mat nudc theo cac budce sau:



+ Tim vi tri Ly ctia diém bat ddu phat sinh tron khi ty nhién (con goi 1a diém giéi
han) theo cong thure kinh nghiém:

L= 12.2¢"" (1.54)
Hay L=14.7¢">
(1.55)
Trong do6:

q - Pon vi lvu luong (m*/s.m).

+ Tinh chiéu day 16p bién

Nhu trén da néu, v&€ dudng mat nudc cho truong hop khong tron khi nghia 1a vé
duong cong h~L; rdi sau d6 v& dudng cong phat trién theo mit tran cia mat nudc co
do day 1op bién tuc 1a duong cong 6 ~ L.

Giao diém cta duong cong h ~ L va duong cong & ~ L tirc 13 vi tri ctia diém giodi
han chiéu dai Ly, c6h=3.

+ D3§ sau dong chay co tron khi tinh theo cong thurc sau:

hy, :£1+%jh (1.56)

Béang 1.14. Toa d) duwdmg mat nuwéc doc mép tru pin

H/Hqy 0.50 1 1.33
x/Hy y/Hqg
-0.1 -0.495 -0.950 -1.235
-0.8 -0.492 -0.940 -1.221
-0.6 -0.490 -0.929 -1.209
-0.4 -0.482 -0.030 -1.218
-0.2 -0.440 -0.925 -1.244
0 -0.383 -0.779 -1.103
0.2 -0.265 -0.651 -0.953
0.4 -0.185 -0.545 -0.821
0.6 -0.076 -0.425 -0.689
0.8 0.060 -0.285 -0.549
1 0.240 -0.121 -0.389
1.2 0.445 0.067 -0.215
1.4 0.675 0.286 -0.011
1.6 0.925 0.521 0.208
1.8 1.177 0.779 0.438
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Hinh 1.22. Puong mat nuoc trén dap tran (H/H;=1.0)
chiu anh hwéng cia kénh dan thwong leu va tru pin bén
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Hinh 1.23. BPuong mat nuoc trén dap tran (H/H;=1.35)
chiu danh hwéng cia kénh dan thwong leu va tru pin bén

(X1,Y1)

Hinh 1.24. So hoa duong mdt nuoc trén tran khong co tron khi

Lc2 drong cong mat dap HL

Goc toa do X1.85=2.0.Ha 085.Y

Tiép diém (X1, Y1)
a
1.0

1.0

0.9 |
))
08 "

0.7

didap a

/ QSAV FH Lci doan cong TL
N

¢ s0 m

0.6 =

H

0.5

0.4

03 [T
0.80.91.0 15 2.0 30 40 50 60 7.0 809010

Xi1/Hd va Y1/Hd (b)
Hinh 1.25. Do gidi xdc dinh toa dé tiép diém (X, Y;)




III. Xac dinh van toc trén mit tran WES
Sau khi da vé dugc duong mat nudc trén mat tran, mudn xac dinh gan ding luu téc
trén mat tran ta dung cong thirc:

v, =2 (1.57)

Trong cong thue 1.56, 1.57:

hga - Chiéu sdu dong chay c6 tron khi

h- Chiéu sau dong chay khong tinh séng chua c6 tron khi

v - Luu tdc binh quan mat cit tai diém tinh toan

¢ - Hé s6 hiéu chinh thuong 1y tir 1.0+1.4.

Tuy theo luu tdc va su co hep cua mat cat dé xac dinh duoc Vomp tr quan hé:

Im < dm
:h—phoac hmp =P (158)

mp v mp

mp

Biét duogc himpmax dé tinh ban kinh cong nguoc doan cudi tran nbi véi miii hat:
Riguge = (4+8)Nmpmax (1.59)
Dé tinh dugc vy, va hy,, can xac dinh chénh léch ¢t nude tr thugng luu (long
hd) t61 vi tri miii phun:
AZ iy = Zii = Linp (1.60)
Sau do xac dinh v, theo cong thirc chung:
V = 4/28AZ (1.61)

Dem thay vy, = v va AZ = A, ta ¢ biéu thirc:

Vinp = Ompy/ 2887, (1.62)

D¢ xac dinh h¢ so luu tdc ¢ co thé ap dung mdt trong cac cong thirc cua cac tac gia
da nghién ctru:

-0.2
+ Trin Xuén Dinh: 0= ( = ] (1.63)
q
+ Tir Canh Hing: g=1-—0TT_ (1.64)
q2/3
S
2/3 0.2
+ Vuong Thuy Binh: 0= 1.16[ q ] (1.65)
h,+Z
2/3 0.2
+ Pai hoc Thanh Hoa: Q= (?1 J (1.66)
mp

Trong cac cong thirc trén:
S- Do cao dap tir 23.5 + 132.8m
Céc ky hiéu khac nhu cac cong thirc cac phén trén



§1.5. Vi DU

Chung t61 néu vi du tinh todn, xac dinh mat cat tran dang Ophixérép va WES dé ban
doc tham khao.
I. Céc thong s6 ky thuét chinh ciia cong trinh

+ Muc nuée 1 kiém tra; V 178.51m
+ Muyc nude 1ii thiét ké: V 175.76m

+ Muc nude dang binh thuong: V 175.00m

+ Cao trinh dinh tran: V 161.00m

+ Cao trinh day thuong luu: V 84.00m

+ Cao trinh dinh miii phun: V133.30m

+ Bén kinh cong ngugc R=18.0m; o=76°

IL. Xac dinh mit cit theo dang WES

Trudce hét tinh cot nudc Hypay:

Hpax = 178.51m - 161.00m = 17.51m

+ Tinh chiéu cao ngudng tran:

P=161.0m - 84.0m =77.0m

+ Tinh ¢t nude Hy: Hy =175.76m-161.0m=14.76m

+ Xac dinh ty s6 Py/Hy = 77.0/14.76 = 5.216

Nhu vay so bd cho théy: P/Hy>1.33 thudc dang dap cao (5.216>1.33)

Cho nén cot nude dinh hinh thiét ké mat tran Hy:

H¢=(0.75+0.95)H .« (1.67)

Trong do6:

Hg- La cOt nudce dinh hinh,

Hypax - COt nuée ing véi luu luong kiém tra.

Gia st chon Hy = 0.85H,,,.x va Hy = 0.90H,,,, thi:

Hgq=0.85H,.x = 0.85*17.51 = 14.88m

Hq=0.90H,,.x = 0.90*17.51 = 15.75m

Nhu vdy dé xac dinh duong cong mit tran dang WES phia ha luu nén chon Hy =
15.0m

Puong cong mit tran phia ha luu duoc thiét ké theo phuong trinh:

x" =kHq"'y (1.68)

Trong d6: x va y 1a hoanh d¢ va tung d¢ ctia mat tran phia ha luu, diém géc toa do
la ngudng tran.

n 13 chi s6 v6i mai dap thuong luu thang dting theo quy pham cta Trung Quéc lay n
=1.85; k 1 hé sd, khi gia tri P,/Hg> 1.0 chon k=2.0 d¢ tinh ra

Nhu vay biéu thirc (1.68) viét dugc :

x1%=2.0 x15.0"%x y (1.69)
Ttr biéu thire (1.69) tinh gid tri cta x va y dé v& dudng cong mat tran phia ha luu.



Béang 1.15. Toa do mat cong tran phia ha luu

Piém X x I y (m) Piém X x y (m)
th (m) tha (m)

1 1.0 1.00 0.050 18 16.5 178.791 8.946

2 1.5 2.117 0.106 19 17.5 199.352 9.975

3 2.0 3.605 0.180 20 19.0 232.110 11.614
4 2.5 5.447 0.237 21 20.0 255.215 12.770
5 3.5 10.151 0.508 22 21.0 279.322 13.977
6 4.5 16.160 0.809 23 22.0 304.43 15.23

7 5.5 23.425 1.172 24 23.0 330.519 16.538
8 6.5 31.907 1.597 25 24.0 357.594 17.893
9 7.5 41.578 2.081 26 25.0 385.656 19.297
10 8.5 52.411 2.623 27 26.0 414.668 20.749
11 9.5 64.386 3.222 28 27.0 444.65 22.249
12 10.5 77.482 3.877 29 28.0 475.60 23.798
13 11.5 91.683 4.588 30 29.0 507.500 25.394
14 12.5 106.975 5.353 31 30.0 540.349 27.038
15 13.5 123.344 6.172 32 31.0 474.142 28.730
16 14.5 140.776 7.044 33 32.0 608.874 30.466
17 15.5 159.263 7.969 34 33.0 644.541 32.251

Budc tiép theo 1a can xac dinh toa d6 cua tiép diém (x;; y;) ma mai déc ha luu dap
duoc chon m=0.70 ta co:
dy _1_10_1

- — (1.70)
dx. m 7 0.7
Pé tim diém C(x;, y;) theo phuwong trinh 1.69:
x' =2H"*y =19.985y
Ta co: y = 0.05004 x*°
Léy dao ham ? = (0.05004)(1'85 ) =0.05004 x1.85x **
X

Suy ra duoc: 0.09257x*% - L

0.7

) 1 085 1 085
Tinh ra: x=| ——— =] —— =25.014m (1.71)
0.7 x 0.09257 0.064799

Pem thay x; vao biéu thirc dé tinh gia tri y;:

yi = 0.05004x"

Tinh ra: y; = 0.05004x 25.014"* =19.312m

Nhu vay 1a mat dap tran phia ha luu chi cin vé dén diém tha 26 co toa do
(xi, ¥i) (25.0; 19.297) 1a sat can tiép diém C.




+ Kéo dai doan CD v6i mai m=0.70 ndi tiép v61 doan cong OC. Piém D c6 toa dd
1a: (x=29.00; y=25.394) nhu vay diém D c6 cao trinh V 135.606 cach tim mit cit tran
14 29.0m (nén chon cao trinh diém D > cao trinh mili hat).

+ Voi gbe & tam 14 76° va ban kinh R = 18.0m v& cung tron xéac dinh diém E. Tir E
ké duong nam ngang va dung thuéc do d6 vé& dudng thang tao véi dudng nam ngang
gdc 25° cat dudng nam ngang c6 cao trinh V 133.30m tai giao diém 4y 13 F; F chinh 13
vi tri miii hat cta dap tran. Nhu vay ta da vé dugc mat tran phia ha luu.

Piém E c6 toa dd 14 : x=31.65m; y= 131.0m

Bay gid v& duong cong dau tran phia thuong luu:

Véi dap tran c¢6 dau nho thi doan cong phia thugng luu vé theo duong & lip:

2 2

x* | (H -y (1.72)
(aHd )2 (bHd )2
Trong biéu thirc (1.72): aHy va bH, 1 ntra truc dai va nira truc ngin cua dudng cong
elip .
Theo quy pham thiét ké dap tran ctia Trung Qudc khi P,/Hz>2 thi:
a=0.28+0.30; a/b=0.87+3a (1.73)

Chon a=0.28 ta co:

aHy=0.28 * 15.0=4.20m (1.74)
Tur a/b=0.87+3a = 0.87+0.84=1.71 (1.75)

Suy ra
b: 0.28/1.71=0.1637 (1.76)

Va bHy = 0.1637x15.0m=2.456m

Véi gia tri aH~4.20m va bH/~2.456m ta v& duoc phin dau tran phia
thuong luu.

+ Véi dap tran c6 dau nhd theo quy pham ctia Trung Qudc thi chiéu cao dau nhé d
phai thda man:

d>Hyax/2 = 17.51/2=8.755m

Lay chiéu cao d=9.50m ta xac dinh duoc vi tri diém vét cia dau nho (diém B), roi
tir B v& vat xudng mit dap thuong luu v6i mai vat: 1:1 ta c6 diém A,, v& duong thang
dimg tr A, xuéng dén cao trinh V120.0 ta duoc doan mat dap théng ding phia thugng
lwu (A)). Tiép theo tir diém A, c6 cao trinh V120.0 véi mat xién 1:0.20 v& xudng cao
trinh V84.0 ta dugc phan mat dap phia thuong luu hoan chinh.

+ Tiép theo hoan chinh phin mat dép phia ha luu. Tir F v& voi goc vat 25° dé xac
dinh chiéu day con-son cta miii hat va ha thip dén cao trinh V 131.0m (diém H). T
diém H v& xién xudng cao trinh V122.7m gip duong thang ha tir diém E xudng tao
duoc doan thfmg cua mat dap phia ha luu; doan théng nay kéo dén cao trinh V101.85m
thi dimg va tir d6 véi mai 0.65 v& tiép phan mai chan dap phia ha luu cho dén gip cao
trinh nén V 84.0. Mit cit tran theo dang WES hinh 1.26.



III. Xac dinh mit cit dp tran theo dang Ophixérdp
Cot nude dinh hinh ctia mit cat dap tran Hrg=14.76m (tuong d@)ng voi thiét ké mat
cit tran dang WES).
Theo bang 24, trang 78 ctia quy pham QP.TL.C-8-76, dung Hpy = 14.76m tinh ra
bang toa do sau:
Bang 1.16. Toa dd mit cit tran theo dang Ophixérdp

Piém | x(m) y (m) Diém x (m) y (m)
thir thir
1 0.000 1.890 14 19.500 | 7.125
2 1.500 0.540 15 21.000 | 8.46
3 3.000 0.105 16 24.000 |  11.460
4 4.500 0.000 17 27.000 | 14.805
5 6.000 0.009 18 31.5 20.535
6 7.50 0.405 19 34.5 24.795
7 9.00 0.900 | 20 37.50 29.40
8 10.50 1.500 21 40.50 34.335
9 12.000 2.19 22 43.50 39.600
10 13.500 2.97 23 46.50 45.195
11 15.000 3.84 24 49.50 51.075
12 16.500 4.815 25 52500 | 57.27
13 18.000 5.910

ap dung quy quy pham TL.C-8-76, tinh toan tiép ta xac dinh duoc doan dau, ha luu
tran va hoan chinh mit tran dang Ophixérdp thé hién & hinh 1.27.

Hinh 1.28 va 1.29 thé hién mat cét ngang dang WES cac dap tran Cira Pat va Kanak
dang xay dung & Vi¢t Nam.

So véi dang Ophixérdp thi vu diém cta dap tran c6 mit cit dang WES 1a: kha ning
thao 16n, khéi lwong bé tong nho, sau doan cong ha luu it xuat hién chan khong (ap
suat am).
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Hinh 1.26. MGt cdt tran theo dang WES
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Hinh 1.27. Mdt cdt tran theo dang Ophixérép
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Hinh 1.28. Toa do dwong cong mat tran hé chita nude Cira Pat

? ~ ~
BANG TOADOBUONG OONG1,2
ifm
T04 60 PT1 1 2 3 4 5 6 7 8 9(PT2)
Y(M) 2457 | 0.000 | 0.045 [0.164 [0.347 [0591 |0883 |1.251 [1.664 | 1.958
X(M) -4244 | 0000 | 1.000 |2.000 [3000 [4000 [5.000 |6.000 |7.000 | 7.644
A OPUONGOONG3
DIEM
T0A D0 w0pPr3) | 1 | 12 |13 14 |15 16 17 |18 |19 20 2 2 23| u
Y(M) 2444 | 2635 | 3124 | 3.602 | 4.069 | 4526 | 4970 | 5404 | 5827 | 6239 | 6.640 | 7.020 | 7.408 | 7775 8.131
X(M) 8.616 | 9.000 [10.000 | 11.000 | 12.000 [13.000 |14.000 | 15.000| 16.000 | 17.000 [18.000 |19.000 | 20.000 21.000|22.000
DIEM
T0A 90 % |2 |27 | 2 2 30 LTI ) 3 | H » | 3% |37 38 39
Y(M) 8477 (8811 | 9.134 | 9.446 | 9.747 | 10037 | 10.316 | 10583 |10.840 [11.086 |11.320 | 11.544 | 11.756|11.885 | 12
X(N) 23.000 |24.000 | 25.000 | 26.000 | 27.000 | 28.000 | 29.000 | 30.000 | 31.000 |32.000 | 33.000| 34.000| 35.000(35.633 |36.209
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Hinh 1.29. Puong cong mdt tran KaNak

Bang 1.17. Bang toa d¢ dwong cong mat tran KaNak

biém Toa do Shi cha
X Y
1 @] 1.854
Cung fron R=2.5m
2 1.3 0.543
Cung tron R=6.5m
3 3.9 0.0
busng thdng
4 6.9 0.0
Pudng cong
5 8.2 0.078
Pudsng cong
6 9.5 0.351
Pudsng cong
7 10.8 0.78
Pbudsng cong
8 12.1 1.3
Pudsng cong
Q 13.4 1.898
Pudng cong
10 14.7 2.574
Pbudsng cong
11 16 3.328
busng thdng
12 23.628 8.272
Cung tron R=11m
13 28.5 10.0
busng thdng
14 30.5 10.2




§1.6. PAP TRAN XA LU KET HQP

Mot sd dap tran duogc xay dung voi hinh thirc xa mat va xa day.

Hinh 1.30 va anh 1.1 1a dap tran thuy dién Hoa Binh, cong trinh xa 1ii c6 ca xa day
va xa mat. & Viét Nam cac cong trinh dap 16n duoc thiét ké vira xa mat vira xa day da,
dang va s¢ xay dung:

+ Thuy dién Hoa Binh da hoan thanh nam 1990.

+ Hb chira nuéc Dinh Binh da hoan thanh ndm 2006.

+ Thuy dién Tuyén Quang s€ hoan thanh vao nam 2008.

+ Thuy dién Son La dang xay dung.

+ Ho chtra nu6e Ta Trach ... dang xay dung.

Khi thiét ké, dé xac dinh ty 18 luu lwong xa mit va luu luong xa day thé nao 1 hop
1y; c6 thé dua vao may yéu t6 sau day:

- Dang dinh 1@ gy hay béo.

- Cudng suat va toc do truyén 1ii vé dén vi tri cong trinh nhanh hay cham.

- Luu lwong va dinh 1i lich sir d3 xuét hién.

- Can ha muc nude thuong luu xuéng muc nude trude 1 (MNTL) dé phong 1.

Néu nhu dang 1l bet va béo thi nén chon ty 1€ luu lugng xa day 16n, néu nhu dang
dinh 1l gdy va nhon nén chon ting thém ty 1¢ xa mat; cuong suat nhanh thi nén ting
thém ty 18 luu luong xa day. Dua trén cac yéu td trén cac cong trinh dép tran xa i co
cd xa mat va xa day ¢ Vi¢t Nam ta da xay dung la:

Tran thuy dién Hoa Binh: x4 day 65%, xa mat 35%, tran thiy dién Tuyén Quang xa
day 68%, xa mit 32% con cong trinh thuy dién Tam Hiép ctia Trung Qudc chon ty 16
xa day 70% xa mat 30%.

Tai vi tri ctra ra cta 16 xa khong nén thiét ké bang cao do cua dau doc nudc ma nén
cao hon cao do cua dau ddc nude tir 0.50-0.60m dé tao thanh mot ngudng tron khi.

Chon hinh thtrc x4 ddy cong xa mat 1a nhim giam bét viéc van hanh dong mé cua
van giam thiéu s ket cira khi van hanh cong trinh hodc ¢ ¥ dinh két hop loi dung céc
cong trinh tuy nen din dong thi cong lam cong trinh vinh ctru thdo mot phan luu lugng
1.

Song c6 cong trinh dap cao 90+120m, lwu luong xa li twong d6i 16n
Q,:=17.000+21.000m’/s nhung chi thiét ké dung giai phap xa mat, trén mit tran bé tri
nhiéu khoang cira rong tir 10+15m, mdi khoang déu c6 cira van cung khéng ché muc
nude hd. Khi can van hanh xa lii v6i cac con i ¢6 luu lwong khac nhau dé gitt duoc
muc nudc hd & muc nudce thiét ké (hay muc nude dang binh thuong) s& van dung cach
van hanh ctra van theo hai hinh thirc:

- M6 hoan toan mét sb cura.

- Hodc mé toan bo s6 cira véi mot dd mo a.

Cach thiét ké nay giam dugc dau tu cho cac clra van xa sau va khong ton tai su cb
ket ctra x4 sau trong cong trinh. Nhung lai c6 nhuogc diém 1a cira xa mat mdi mot mua
1&i phai van hanh ctra van nhiéu 1an, thiét bj déng mé cira van chong hu hong va xéac
sudt sdy ra su cb ket ctra nhiéu hon.



Vé6i hai hinh thtrc thiét ké dap tran xa i nhu trén thi khi nghién ctru thi nghiém lap
quy trinh van hanh ciing khac nhau. Déi véi cong trinh c6 ca xa mit va xa day thi quy
trinh van hanh thudng nghién ctru 1a:

+ Pdi v6i cira xa sdu thi nghiém cho ché do mo cira hoan toan mét sd cira, khong
nghién ctru cach mo vaoi cac 4o mé a. Voi ché do md hoan toan mdt s cira thi mé cira
bén trai hay bén phai s& c6 loi vé tinh hinh thay luc.

+ Dbi v6i cira x4 mat thi nghién ctru thi nghiém cho cé hai cach, cach mé hoan toan
mot s6 cira va cach mo theo do ma a. Tir két qua thi nghiém trén mé hinh, méi néu lén
phuong an déng mé nao 1a c6 loi vé thiy luc dbi v6i cong trinh dé co quan quan 1y ap
dung.
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Hinh 1.30. Mdt cat tran thiy dién Hoa Binh




Anh 1.1. Céng trinh Thuy dién Hoa Binh

Cau héi cudi chuong
Cau héi 1: Hiy néu cic dang mit cit dap tran thuc dung thuong ap dung trong xay
dung cac cong trinh thay loi, thuy dién?
Cau héi 2: Hay néu uu, nhuoc diém ctia mat cét tran dang WES?





