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LOI NOI PAU

Puong hdm thiy cong la mot dang cong trinh thiy ddc biét duoc
xdy dung bdng cdch ddo trong ddt, dd nii va ding dé ddn, thdo nwdc
phuc vu cho nhitng muc dich khdc nhau. Viéc thiét ké va xdy dung
dwong ham thiy céng doi héi cdc kién thirc vé cong trinh ngdm (dao
va gia c6 vo hdm trong ddt, dd) va cong trinh thiy, tirc cong trinh chiu
tdc dung truc tiép cua nudc tir cd phia trong va phia ngodi.

Trong thoi gian qua, voi s phdt trién manh mé cia nganh thiy loi,
thuy dién, & nuéc ta da tién hanh xdy dung va dua vao khai thic nhiéu
dwong hdm thiy cong trén cdc hé théng thiy dién, thiy néng, cdp
thodt nudc... Trong xdy dung thuy lgi, thuy dién, ngoai viéc vdn dung
cdc kién thirc va kinh nghiém truyén thong cua thé gidi vé khdo sdt,
thiét ké xdy dung duong hdm thiy cong, ching ta ciing da timg bucc
cdp nhat cdc kién thirc va cong nghé méi, lam cho viéc thiét ké va xdy
dung loai cong trinh nay tré nén dé dang va phé cdp hom, véi dg an
toan va mirc dg tin cdy cao hon.

Cudn sdch nay trinh bay nhitng kién thirc co ban va cdp nhdt vé
thiét ké cuong hdm thiy cong. Sdch dugc tong hop tir cdc bai giang
cua tdc gia vé mon hoc “Thiét ké duong hdm thiy cong” cho hoc vién
cao hoc nganh Xdy dung céng trinh thuy tai truomg Dai hoc Thuy loi
tir ndm 2005 dén nay. Trong thoi gian nay, tdc gia ciing dd tham gia
thdm dinh, ddnh gid nhiéu d6 dn thiét ké duomg hdm thiy céng ciing
nhu kiém tra viéc xdy dung cdc duong hdm trong thuc té nhu dwong
hdm thiy dién Séng Cén 2 (Qudng Nam), thuy dién Hua Na (Nghé
An), thiy di¢n Pak Drinh (Qudng Ngaj), duomg hdm cdp nuéc cho
khu kinh té Viing Ang (Ha Tinh)... Nhitng kién thirc thuc té nay ciing
dwgc phan dnh mét phdn trong sdch.

Sdch dwgc viét dé lam tai liéu gidng day va hoc tdp mén “Thiét ké
dwong hdm thiy cong” trong chuong trinh ddo tao cao hoc chuyén
nganh Xdy dung cong trinh thuy. Sdch ciing la tai ligu tham khao co
ich cho cdc ky su thiét ké va xdy dung cong trinh thiy.



Ngi dung sdch gém 7 chuong

Chuong 1. Gidi thiéu chung.

Chuong 2. Khdo sdt, nghién ciru dia chdt cong trinh trong thiét ké
ducng ham.

Chuong 3. Bé tri cdc by phdn cua duong him.

Chuong 4. Tinh todn thuy lwc, xdc dinh kich thudc mdt cdt
duong hdm.

Chuong 5. Tinh todn két cdu I6p l6t duomg ham.

Chuong 6. Tinh todn duong hdm theo hé thong phdn loai chat
lwong khéi dd.

Chuong 7. Thiét ké duomg hdm thity cong khong c6 I6p 16t kién cé

Tac gia xin chdn thanh cam on Bg mén Thiy cong, truong Dai hoc
Thuy lgi da khuyé'n khich va tao diéu kién cho viéc bién soan sdch; cam
on cdc cpng su tai B6 mén Thuy cong da giup do trong viéc bién tdp va
trinh bay sdch.

Khi bién soan sdch, mdc di tdc gia da rdt cé gdng, nhung khong thé
trdnh khoi thiéu sot. Tdc gia mong nhdn dugc cdc y kién dong gop dé
sdch duwopc hoan thién t6t hon trong ldn xudt ban sau. Moi y kién dong
g0p xin giri vé B¢ mén Thiy cong, truomg Pai hoc Thuy lgi, 175 Tay
Son, Ha N¢i. Xin chdn thanh cam on.

Téc gia



CHU THICH CAC KY HIEU

A - dién tich mt cét

a - ban truc elip

B - chiéu rong mat cht

b - chiéu rong mat ct, ban truc elip

C - lyc dinh don vi, hé sb Sédi

D - dudng kinh

D, - dudmg kinh tuong duong

E - mddun dan héi, médun bién dang
ESR - hé s chuyén dbdi duong kinh him
F - dién tich mt cat

f - chiéu cao vom

fi - hé sb kién cé

Fr - hé s6 Frude (Fr = V¥/gh, V- luu tdc, h- chiéu sau nuéc)
g - gia tbc trong trudong

H, hy - chiu cao mat cit

h - chiéu cao vém, chiéu sau nuéc

h, - chiéu cao viing phé hoai

Ha, - cft nudce &p lyc khi troi

Hpr - cdt nuéc 4p lyc dic trung

Hpg - cdt nude ap lyc phén gidi

hy, - ¢t nuéc ton that

i - 49 déc

J - mémen quén tinh

K - hé s&'an toan, hé sd lyc khéng dan tinh, hé s6 khi hoa
Kpg - hé s6 khi héa phan gisi

Kin - hé sb réng do khe nurt

K, - hé sb Iyc khang don v

L, 1 - chiéu dai, nhip vom

M - mémen uén, médun nirt né



m - hé sb Iuu luong

N - lyc doc

n - hé sb 1éch tai, hé s6 nham

P - luc t4p trung

p - lyc phan b

Q - lyc cét, luu lugng, diém déanh gia khbi da (Barton)
Q, - luu lugng khéng khi

q - lwu lugng don vi, lugng méit nuéc don vi
R, r - ban kinh

RMR - diém dénh gia khéi da (Breniawski)
RQD - chi tiéu chét lwgng da

SRF - hé sb giam tmg suét

t - chiéu day 16p 16t, thi gian, chuyén vi huéng tiép tuyén
u - bién vj

V - hru tée

W - mémen chéng uén

Wi, - thé tich hé thu

Z - cQt nude cong tac

« - gbc ngojit tuyén hdm, hé sb cimg cua tudng
B - géc nghiéng suwom déc

y - trong lugng riéng

& - 49 luvu khéng

€n - hé 36 co hep dimg

1 - hé 58 hru lugng, hé sb Poatxdng

E - hé sb tdn thit cot nuéc

p - khéi luong riéng

o - émg suit phap

1 - (mg sufit tiép

@ - gbc ma sét trong

X- chu vi uét

© - dién tich mat cét

Q - dién tich bé mat



Chuong 1
GIOI THIEU CHUNG

1.1. KHAI NIEM VA PHAN LOAI

1.1.1. Khi ni¢m

Puong hdm thuy cong 12 loai cong trinh dan thdo nudc duge xay dung ngdm dudi
dat, thuong 1a duc xuyén qua nii da. Puong him thuy cong c6 nhimg dic diém chung
clia cac loai cong trinh ngdm la chiu tac dung cua ap luc dét da, nuéc ngm tir phia
ngoai. Ngoai ra dudong him thuy cong ciing c6 dic diém riéng la thuong xuyén chiu tac
dong cua nudc (cac loai tac dong co hoc, hoa - ly) tir phia bén trong.

Tac dong co hoc clia nude bao gdm tac dong cia ap luc thuy tinh, thiy dong va dong
thdm xuyén qua 16p 4o him. Nudc tir trong dudng him ciing c6 thé an mon, gay hu
hong vat liéu 40 hdm bai cac tac dung hoa hoc hay vét Iy (mai moén, xam thuc). Vi vdy
trong tinh toan thiét ké dudng him thily cong cin phai xem xét diy du céc tac dong cua
nudc tir phia trong duong hdm dé c6 bién phap chéng d& phii hop.

Puong him thuy cong dugc sir dung trong céc trudong hop:

1- Khi dia hinh tai khu céng trinh ¢du mdi chét hep, bo dbc, nui d4, khong c6 vi tri
thich hop dé b tri cong trinh din, thao nuéc ha;

2- Khi phai dan nuéc, thio nuéc cho tram thuy dién ngam;

3- Khi tuyén din nuéc qua ving rimg nii rim rap, dia hinh phirc tap;

4- Khi tuyén din nuée qua suon nui dé& bj sat 1o, da lan.

Noi chung viéc xiy dung dudng him thuy céng cin dugc ludn chimg trén co s& so
sanh kinh té - ky thudt vi cac phuong an cong trinh din, théo nuéc kiéu ho.

1.1.2. Phén loai

C6 thé phan loai duong him thuy cdng theo mot sb tidu chi sau day:

1.1.2.1. Theo nhi¢m vu

a) Pucng hdam ldy nudc va dan nude

Puong ham ldy nudce duoc xay dung dé Idy nude tir hd chira, song ngodi cho muc dich
tudi, phat dién, cp nuée dan dung, cong nghiép ...



Puodng hdm din nuéc duge xdy dyng trén tuyén din nuéc tai nhimg noi c6 dia hinh
phirc tap dé rit ngén tuyén hogic giam khéi lugng, gia thanh cong trinh.

b) Puong hdm thdo nuéc: cb nhiém vu thao Iii tir hd chira, din dong thi cong, thio
nuéce cho tram thuy dién ngdm. Trong thuc té thuomg két hgp duomg him din dong thi
cong voi théo Iii lau dai (hinh 1-1). Khi d6 phin cira vao duong him thuong dugc dat &
céc cao trinh khac nhau theo timg giai doan:

- Khi din dong thi cdng, cira vao dudng him dit thip dé giam cao trinh dé quai va
khéc phuc nhitng kh6 khan trong cong tic ngin dong,

- Khi théo nuéc l4u dai, cira vao duomg hdm dugc ning 1én cao hon dé phi hop voi
diéu kién khai théc cong trinh, @ giam nhe luc déng mé cira van...

Hinh 1-1. Bé tri két hgp dwomg hdm ddn dong thi cng va thdo nwdc ldu dai.
a) Doan vao cua giai dogn dén dong thi cong; b) Doan vao cua giai dogn thdo nwdc ldu dai.

1.1.2.2. Theo diéu kién thuy lyc

a) Puong hdm c6 dp: 14 loai dudng him cé nuéc choan diy mat cat khi né 1am viée.’
4p lyc nudc tir bén trong durdng him thudng 13 16m, c6 khi téi hiang trim mét. Ngoai ra &
ché d6 1am viéc khong én dinh vo dudmg hdm con chju tic dong manh cia ép lyc nuéc
va (thudng xay ra & cdc dudmg hdm din nuéc néi thing véi td may cua tram thuy dién).

Pudmg him c6 4p thudmg duge sir dung trong céc trudmg hop:

- Khi myc nuéc thuong luu thay ddi nhidu.

- Khi yéu ciu dong chay phai c6 ap (dudmg him din nuéc ndi thing véi tb may thuy dién).

- Khi so sénh kinh té - k§ thuét cho thiy duéng him c6 4p 12 lgi hon.

b) Puong hdm khéng dp: 13 loai dudng hdm ma khi 1am viéc, nuéc choan khéng diy
mit cit (c6 mdt khoang huu khong nhét dinh). So véi duong him c6 4p thi & loai ndy, 4p
lyc nudc tac dung tir bén trong dudmg him nhé hon nhiéu; ché d6 lam viéc (chiu lyc)
cuia vé dwong him ciing it phirc tap hon. Tuy nhién, trong tinh toan thuy lyc duong hdm
khéng 4p, cin chi y dam bao ché do chay khéng 4p n dinh, trénh céc trudmg hop
chuyén ddi ché d6 chay sang ban ép, c6 ap s& gy ra cic hau qua bit loi nhu chan
khéng, rung dong, liu lugng théo khong én dinh...
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Pudng him khéng ap dugc sir dung khi:

- Muc nuéc thugng lwu va huu lugng qua duong him it thay dbi;

- Yéu cu dong chay phai 1a khong ap (khi duong him co két hop giao thong thuy);

- Khi so sanh kinh té - ky thujt cho thiy duong hdm khong ap 13 lgi hon.

1.1.3. Xy dyng dwing him thiy céng & Viét Nam

O Viét Nam, trong thoi gian gn diy da xay dung mét sb duong him thiy cong c6 quy
mb tir nhé dén vira nhu: dudng him din nudc tudi thuge tram bom Nghi Xuan (Ha Tinh)
dai 160 m; B x H = 1,8 x 2,2 m; duong him Truéng Khip (Nghé An) ¢6 L = 550 m;
D = 2,9 m; duong him din nu6c vio nhi may thiy dién Hoa Binh ¢6 D = 8 m; dudng him
cho nha may thily dién Yaly c6 D = 7m... Hién tai, hang loat cdng trinh thuy lgi, thiy dién
dang thiét ké va xay dung c6 duong him thiy cong, nhur duong him dfn dong cia cong
trinh Cira Dat (Thanh Héa) ¢6 L = 908 m; D = 9m; dudmg him din nuéc vao nha may thuy
dién Nam Chién (Son La) c6 L = 11,129 m; D = 3,8 m; dudng him din dong thi céng cla
cong trinh diu méi Nam Chién c6 L = 224m; D = 9m v.v... Trén bang 1.1 d4n ra thong tin
vé dudng him clia mét sb cong trinh thity dién & Viét Nam.

Bing 1.1. Thong sé dwdng him déin nwéc
tai mét s6 cong trinh thiy di¢n & Viét Nam

udl . Pudng kinh

TT | Tén cong trinh Tinh C:Il;j'[s'ﬂ ' gﬁhx:énuuil (';::; trong cug'la hdm
MW) (m)
1 | Hoa Binh Hoa Binh 1920 8x0,45 8,0
2 | PaNhim Lam Ddng 160 5,00 40
3 | Yaly Gia Lai 720 2x3,85 7,0
4 | Thac Mo Binh Phuéc 75 0,80 45
S | Ham Thuin Lim Déng 300 3,60 7,0
6 | PaMi Lam Déng 173 2,30 7,0
7 | A Vuong Quang Nam 210 5,30 52
8 | EaKréng Phi Yén . 64. . 1,90 . . .45
9 | Pai Ninh Lam Déng 300 11,00 44
10 | Rao Quan Quang Trj 70 5,60 3,0
11 | Buén Kuép Dk Lk 280 4,70 7,0
12 | Sérépok 3 Pk Lk 220 2x0,60 8,0
13 | Song Tranh 2 Quang Nam 190 1,80 8,5




Cong suét A axs i Pudmg kinh

TT| Tén cong trinh Tinh NhiTD g‘n'i“ugi' (‘:n':; trong cﬁa him
Mw) (m)
14 | Pak Mi 1 Quing Nam 250 10,00 5,0
15 | Za Hung Quang Nam 28 1,70 50
16 | Bic Binh Binh Thujn 33 2,50 45
17 | Ngm Chim Son La 16 2,50 25
18 | Nam Chién Son La 210 11,13 38
19 | Tram Téu Yén Béi 36 5,90 3,2
20 | Cira Pat Thanh Héa 90 0,625 11,0
21 | Ban V& Nghé An 340 0,70 8,0
22 | Hia Na Nghé An 180 4,00 7,0
23 | Hudi Quang Son La 540 4,00 7,0
24 | Thugng Kon Tum | Kon Tum 250 12,00 3,6
25 | Pak Prinh Quing Ngii 125 10,58 4,0

1.2. HINH THUC MAT CAT NGANG CUA PUONG HAM

Hinh thirc mt cit ngang cuia dudmg hidm dugc quyét dinh chu yéu dva vio diéu kién
chiu lyc va diéu kién thi cong. Nguyén tic chung 12 nén chon hinh thirc mét cit don
gian phii hop véi didu kién thi cong. V& mit chju lyc, thuong phin biét mat cit cua
dudng hdm khong 4p va dudng him c6 4p.

1.2.1. Mt céit dwdmg him khéng &p

Mt cét dudmg him khéng 4p c6 cac dang:

- Miit céit c6 phin duéi 1a chir nhit, thudng c6 vat goc; phin dinh 14 vom thép (hinh 1-2a).
Loai nay dugc ding khij dudng him dio qua tAng d4 rin chic c6 hé sb kién cb fi > 8, khéng
¢4 4p lyc d4 nui tic dung I1én duong him.

- Mt cit c6 phin dudi 12 chir nhit, phn dinh 12 vom nira dudng tron (hinh 1-2b):
diing khi d4 nii c6 4 < fy < 8, thudng chi c6 4p lyc d4 nii thing dimg.

- Mt cét dang vom cao (hinh 1-2¢): ding khi d4 nii c6 2 < fi < 4, 4p lyc d4 theo
phuong dimg 16n hon phuong ngang.

- Mt cit hinh méng ngya (hinh 1-2d), tirc vom cong theo cé hai huéng - 1én trén va
xudng dudi, dugc ding khi d4 nui c6 fi < 2, 16p 16t dudng him chju 4p lyc d4 nui tir
trén dinh, hai bén va ca tir duédi day.

- Mit cét hinh tron: dugc ding khi cic thé d4 nim nghiéng, 4p lyc da 1én mat cat
duomg hdm khong dbi ximg qua truc thing dimg, hay khi 4p luc nuéc ngdm lén 40
duomg him rét 16n.
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