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TIIVH TOAIV TRAM T U LAT CUA HO CHUA IVUdC OA 
BAC - HA TllMH THED LY THUYET 0 0 TIM CAY 
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T6MTAT 

Tai cac dau mdi ho chua, cac tran xa Ic co nhiem vu thao lu dam bao an toan cho he thdng khi trong hd xuat 
hien cac con IQ voi nhi^u tan suat khac nhau. tuy nhien cac d§c tnmg ciia lu theo then gian da bi thay doi va 
thucmg lan hon so voi cac thiet ke ban dau lam gia tang cac nguy ca mat on dinh he thdng ho chiia. Do do, 
can CO cac giai phap cong trinh hoac phi cong trinh de he thong van hanh an toan va xay dung cac tran sii 
CO de nang cao an toan cho ho dap la mot giai phap cong trinh dang dupc ung dung rpng rai tai cac dau moi 
ho chiia nucrc. Tai Viet Nam, cac tiSu chuan thi^t k^ ho d|p dang duoc sir dung theo phuang phap tat dinh, 
trong khi nhieu nuoc tr^n the gioi da co cac tieu chuan v^ thi^t ke cong trinh theo ly thuyet do tin cay cung 
nhu da thuc hi6n cac tinh to^n cong trinh theo cac bai toan nghi nhiSn va phan tich dp tin cay. Tir viec danh 
gia hien trang he thdng dau mdi ho chua mrdc Da Bac - Ha Tinh, nghien ciiu da de xuat xay dung them 
tran su c6 de dam bao an toan cho h^ thdng khi trong ho xuat hi^n cac con lu cd tdn xuat vuot thidt ke. Ung 
dung Iy thuydt do tin cay cap do II de xay dung bai toan xac dinh kich thuoc cac khdi l̂ t tren ngirang tran 
va phan tich miic dp anh hirdng ciia cac bien ngau nhien d^n an toan cua he thdng lam co sd d^ dua ra cac 
du doan ve do b6n va dn dmh cua tran tir lat. 
Ttr khda: Tran tu lat, lu vuot thidt ke, bam tin cay, xac suat su cd, bie'n ngiu nhien. 

1.MTVANDE 

Lii vugt thi^t ke la nhimg con lu dac biet lon co 
dinh hoac Imi luong wrot tieu chuan thiet ke. O dau 
moi cong trinh ho chira thuy lpi, thuy dien d^u co 
tran xa lu d^ xa mroc thira, xa lu nen quy mo tran xa 
IG dupc xac lap tren co so dam bao thoat lu iing voi 
mpt sd tan suat lu duoc xac dmh theo cap cong trinh. 
Nhu vay voi tran xa lu chi co the dam hao xa lu voi 
mot so tan suat nhat dinh nhung yeu ckx lai phai 
dam bao an toan cho dap chinh, cdng, h-an va cac 
cong trinh khac vod lu d^n bat ky tan suat nao. Hon 
niia cac dac trung cua lu theo thoi gian lai cd th^ thay 
doi (thudng la 1cm len) so voi tinh toan thiet ke ban 
dau do nhi^u nguydn nhan khac nhau lam tang them 
nguy CO mit an toan cho cum cong trinh dau moi noi 
rieng va ca ho chiia noi chung. Can thi^t phai co cac 
giai phap de cdng trinh van hanh an toan, khong co 
nuoc lu vuot thiet ke va nhat la kh6ng cd nuoc h^n 
qua dinh dap chan. Trong thuc t^, nhieu hd dap da sir 
dung mot so phuong an nhu: ton cao dap chinh, ma 
rpng h-an cu, lam them tran mdi hoac xa ca mdt phan 
dung tich hihi ich truoc khi lu vi,... Trong cac giai 
phap do, giai phap xay dung h-an str cd da va dang 
duQC ap dung kha phd bien tai cac dau mdi ho chira 
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Viet Nam [ 1 ]. Da ph§n cac hd dap da xay dimg b Viet 
Nam chu yeu dupc thiet ke theo phirong phap tat 
dinh, miic dp an toan cua bo phan cdng binh hay ca 
cdng trinh duac tinh theo cac he sd an toan. Cac tinh 
toan ve ngiu nhien va phan tich dp tin cay trong he 
thdng thiiy lgi d Viet Nam da dugc iing dung nhieu 
trong cac luan an, cac bai bao khoa hgc va cac de tai 
nghien ciiu. Trong khi do, cac nuoc hen hen tren the 
gidi: Nga, Trung Qudc, Nhat Ban va mot sd nude 
chau Au khong chi da su dung phuong phap thiet ke 
ngiu nhien va cac tieu chuan vk do tin cay de iing 
dung trong cac nghien ciiu ma con su dung lam cdng 
cu hieu qua de danh gia an toan cho cdng trinh. Bai 
bao gidi thieu cac su cd cua hd dap do lu vugt thiet 
ke gay ra va tinh hinh xay dimg cac fran su cd d- cac 
dau mdi ho chiia, trong do hd chiia mroc Da Bac, 
tinh Ha Tinh ciing la mot trong nhiing hd chiia cd 
nguy CO hi su cd khi cd lu vugt thi^t ke. Trdn co sd 
danh gia hien trang he thdng dau mdi hd chiia Da 
Bac, nghien ciiu da de xuat giai phap lam tran su cd 
la tran tir lat va thuc hien cac tinh toan xac dinh kich 
thudc cac khdi be tdng trdn ngudng tran theo ly 
thuyet dp tin cay cap dp IL 

2. HIBU TRANG TRAN SUCO TAI CAC BAU MOI HO CHUA NUOC 

VIETNAM 

Tinh den cudi nam 2018, Viet Nam cd 6755 hd 
chira thuy lgi nhung phan bd khdng deu theo cac 
viing lanh thd vdi 90,2% hd chiia tap trung b Bac bp. 
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Bic Trung bo va Tay Nguyen (Hinh 1) [2]. Tnrde 
nhiing nam 90 cua the ky XX, van de tran su cd chua 
dupc de cip nhieu, nSn cac hd thudng xa truoc phin 
dung tich huu ich hoac bi dpng pha dap phu hoac 
khdng trij nude huu ich trong ho den muc nude dang 
binh thudng (MNDBT) khi trong hd cd lii vuot thi^t 
kd. Trai qua thdi gian dai khai thac, hiu het cac cdng 

Q6ng Nam Bg, 

trinh d^u c6 hu hong, xudng cip va tidm an nguy ca 
gay mat an toan hd chiia. Da cd nhi^u su cd ho dap 
do lu vugt thidt ke da xay ra frong nhung nam qua, 
trong do sd lugiig hd dap hi hu hdng va thieu kha 
nang xa lu la 2584 ho tap trung nhi^u b cac tinh cd 
nhieu ho dap nhm Dik Lak, Hda Binh, Ha Tinh, 
Tuyen Quang,... (Hinh 2). 

Hmh 1. Ty' 1̂  % h6 chiia thuy lpi cua timg vimg 

Cac su cd vdi ho dap do lu vugt thiet ke didn ra 
tuong ddi phd bien d nude ta, cd the k^ den mdt sd vi 
du di^n hinh nhu. su cd vo dap Khe Mo (Ha Tinh), 
vd dap Phan Lan (Vinh Phuc), su cd dap Sdng Bung 
2 (Quang Nam),... Ngay 10/06/2010, hang ngan 
ngudi dan ciia hai xa Son Ham, Son Phii (Ha Tinh) 
chim trong bidn nude trong vdng mot gid vi dap thuy 
dien Khe Mo, xa Son Ham, huyen Huong Son (Ha 
Ttnh) vdi dung tich 0,75 hidu m-' da bi vd do cd lu 
vugt thiet ke. Nam 2013, xay ra lu vuot thidt ke vdi 
cot nude lu vugt qua dinh dap 1,5 m lam cho dap dat 
Phan Lan (Vinh Phiic) bi vd, ho chiia cd dung tich 1 
trieu m^ lam ngap lut va gay ton that ldn cho viing ha 
luu ho. Gan day nhat, ngay 13/9/2016, do mua lu keo 
dai gay vd tai khu vuc cira chan ddng dap thuy dien 
Sdng Bung 2 (dung tich 92 hieu m^ lam nude hd 

' ^ 138 136 133 

lllli l l 
Hinh 2.86 lugng cic hd hu hdng vk thi^u kha nang xA lo 
chira do ve gSy ngap cac xa vimg hien gidi Nam 
Giang. Cdn nhidu cac dap, hd chira khac da hi vd do 
lu vugt thiet ke, nhu trudng hgp cua ho Ao Chau 
(Phii Thg) nam 1996, mua ldn vupt thiet ke gay vd 
dap, hoac hd cd nguy ca bi vd do thudng xuyen chiu 
lu vugt thidt kd nhu hd Dak Uy (Kon Tum); hd Tra 
Tan (Binh Thuan); dap Hd Hd (Ha Tmh)... Dap dii 
ldn hay nhd khi bi vd deu gay ra ton that nang nk cho 
ban than cdng trinh va cho viing ha du. O cac dap ma 
ha du la khu dan cu hoac kinh te, van hoa thi thiet 
hai do vd dap gay ra d ha du ldn hon gap nhidu Ian so 
vdi thiet hai ddi vdi ban than cdng trinh, va phai mat 
nhidu nam sau mdi cd the khic phuc dugx:. Nhiing 
van de tren day cho thay tam quan ti-png dac biet cua 
cdng tac dam bao an toan hd - dap thiiy lgi, nhat la 
trong miia mua lu ldn [3]. 

Hinh 3. Si; cd vO d$p Khe Ma - Ha Tinh nam 2010 Hinh 4. Sv cd t^ ciia ch$n ddng cua Thuy d i ^ Sdng 
Bung 2 
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Sau lu nam 1999 o mien Trung voi hang loat ho 
chiia CO miic nuoc lu vuot thiet ke, tran su co bi t dau 
duoc thiet ke. xay dipig v4 bo sung vao danh muc cac 
cong trinh trong cum cong trinh dau moi hita co, 
hoac bo sung thay doi thiet ke cua giai doan truoc. 
hoac xem xet ngay tir khi lap du an xay dung mot ho 
chiia [1]. Mac dii cong tac nay vin chua dong bo a 
tit ca cac ho chiia. nhung mot so tran su cd da duoc 
xay dung a cac ho chua nhu: ho Ke G5 (Ha Tinh). ho 
An Ma (Quang Binh). ho Vuc Tron (Quang Binh). ho 
Bao Dai (Quang Tri). ho Krong Buk ha va ho lasup 
Thugng (Bak l i k ) , ho Sudi Trau (Khanh Hoa). hd 
Thuy dien Sdng Hinh.... Den dau nam 2000. sd hd 
chiia cd tran su cd mdi chi chiem 5%, nhung sau nam 
2000 thi cd tdi 37.5% hd chiia da cd tran su cd. Ty le 
hd chiia nude cd xay dung tran su cd ngay cang tang, 
nhung van de tran su cd chua duoc nghita cim nhidu 
va viec thiet ke tran su cd lai chua cd tieu chuan hay 
hirdng din cu the cua ca quan cd tham quyen [3]. 

3. CAC IlNH TOAN CHO I M N TU LAT 0 DAU MOI HO CHVA 

NUDCOAOACTiNHHATIIH 

3.1. Hi^n trying hd chila nude D4 Bjc - H4 Tiiih 
Hd chiia nude Da Bac la cdng trinh cap 11 duoc 

xay dung tai phudng Dau Lidu. thi xa Hdng Linh, 
tinh Ha Tmh. cdng trinh duo'c dua vao van hanh khai 
thac nam 2006. Dau mdi hd Da Bac gdm: 1 dap dat. 1 
cdng lay nude. 2 tran xa lu va he thdng ktah ciing 
cdng trinh trdn kdnh. Hd Da Bac cd dung tich 
2.88.10^ m^ vdi nhiem vu: cap nude tudi cho 309 ha 
Ilia va hoa mau cua tinh Ha Tinh; cap nude sinh hoat 

Mb 

cho 15.000 ngudi dan thi xa Hdng Unh va tao mdi 
trudng sinh thai va canh quan trong khu vuc [4]. 

Hinh 5. Hd chiia nude Da Bgc - HA Tinh (Anh tir 

Google Earth) 

3.1.1. Hien tiang dap dat 

Dap dat Da Bac la loai dap nhieu khdi: dap cao 
25,75 m vol Zd = 31,75 m, trdn dinh lam tudng chan 
sdng Zi = +32,5 m. chieu dai 605 m va dinh dap rdng 
3,5 m. Cac he thdng ranh thoat nude mat b mai ha 
luu dap da bi hong, bi bien dang nen khdng cdn tac 
dung bao ve mai. Mdt vai chd trdn mai hi sat Id cue 
hd. Hien tugng mrdc tham qua than dap, tap hnmg ve 
ha luu qua dong da tieu nude cd luu lugng kha ldn, 
tham chi tap trung thanh vung, thanh dong chay, lam 
mat nude ciia hd chiia va anh hudng den an toan dap. 
Tuy nhidn xet ve mat tdng the, cac hang muc cua dap 
dang chua bi xudng cap nghiem trong [4]. 

Hinh 6. Dinh dap d^t Da Bac 

3.1.2. Hidn tiang 2 ti^an xa lu 

Tran chinh la ti-an dinh rong khdng cira van, 
rdng 30 m; ti-an phu la ti-an dinh rong cd cua van, 
kich thudc B x H = 4 m x 4 m. Ca hai ti-an ddu tidu 
nang theo hinh thirc ddc nude ket hop he tieu nang. 

Hinh 7. Nude tham due chay thanh ddng d chan ddng 
da tieu nude ha luu dap 

Tran xa lu c6 cira van co hien tuong tham manh 
tir thuong luu, xi nude qua ldp ao be tong gia cd mai 
ddc nude, hien tugng nay ve lau dai se anh hirong 
den an toan cira xa sau ndi neng va tran xa lu ndi 
chung. Thiet bi cua van cua xa sau khdng kin nude. 
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gay mat nude hd chiia. Ha luu va tidu nang tran cua toan cdng trinh [4]. 
cua xa sau hi xdi Id manh. can^i_a^cd de dam bao an 

Hinh 9. Nude ro ri d ciia van tran 
x i sau t r ^ hd Da Bac 

Hinh 8. Xi nude qua ldp be 
^ n g b than d6c cua tran c6 

cua van 

3.1.3. Hidn tiang cdng ngam 

Cdng ngam la cdng trdn chay cd ap dudng kinh 
O600 mm, dieu tiet bang van phing b ha luu, cdng cd 
vi tri gan long sudi. Xuat hien ddng tham d mang 
cdng tai vi tri cua van dieu tiet, tuy nhidn cdng cdn 
van hanh kha tdt [4]. 

3.1.4. Hien trang xa 10 

Hd chiia nude Da Bac thudc cdng trinh cap II cd 

tan suat lu thiet kd P = 1,0% va tan suat lu kiem tra P 

= 0,2%. Tinh toan dieu tidt lu qua 2 cdng trinh xa de 

danh gia kha nang phdng lii cua ho chiia va miic dd 

an toan cua hd thdng dau mdi. Cac tinh toan duoc 

thuc hien vdi ca lu vugt tan suat P = 0,01% [5]. 

Bang 1. Kdt quk tinh di^u ti^t Ifl cho 2 ti^ hi^n trgng 

Hinh 10. Xuat hidn ddng t h ^ dmang 
cdng tai vi tri ciia van di^u ti^t 

Luu luong xa 

Qxi™.i.j.(mVs) 

Zi„,„,„(m) 

Q,.,™„,.i„nh(mVs) 

Q„„„„.h,, (mVs) 

P = 0.01% 

377.749 

33.337 

253.096 

124.654 

P . 0.2% 

201.060 

31.848 

111.470 

89.591 

P - 1 % 

173.083 

31.570 

89.590 

83.494 

- Trudng hgp xuat hien lu vugt tan suat P = 
0,01%, Zhd m^ = +33,337 m vugt qua cao trinh dinh 
tudng chan sdng, nude tran qua dinh dap cd the gay 
ra su cd vd dgp. 

- Trudng hgp cd lu kiem tra: P = 0,2%. muc nude 
lu thiet kd (MNLTK) = 31.848 m cao hon dinh dap 
(Z,, = 31,75 m) nhung van thap hon cao trinh dinh 
tirdng chan sdng (Z, = +32,5 m), trudng hgp nay ciing 
gay nguy hiem cho dap khi ap lire nude tham, ap luc 
nude trudc tudng cd the lam mat dn dinh tudng chan 
sdng, lam dap bi mat dn dinh. 

- Tnrdng hgp xuat hien lu thidt ke: P = 1%, 
MNLTK = 31,570 ni diap hon cao hinh dinh dap 0,25 
m. Tinh toan dn dinh vdi dap hidn ti-ang khi cac chi 

tieu ca ly da bj suy giam theo thdi gian de xac dinh 
he sd an toan cho mai dap ha luu. Ket qua kiem h-a 
on dinh mai ha luu, he sd on dinh mai Kn;inniin=1.181< 
[K]=l,35. Dap dat cd kha nang bi hirgt mat. 

Ket qua tinh toan didu tiet lu va phan ti'ch dn 
dinh dap dang cho thay: ho chira nude Da Bac cd kha 
nang khdng an toan vdi 3 tan suEit lu: lu thiet kd, lu 
kiem tra va lu vugt tan suat. 

Do dd, can phai cd cac giai phap cong trinh hoac 
phi cdng trinh de dam bao an toan cho hd chua nude 
Da Bac va lam tran su cd kieu tu lat la mot trong 
nhirng giai phap cdng trinh dugc sic dung trong 
nghien ciiu nay. 

3.2. GiSi phap trin su c6 ki^u ti"^ tu l^t cho ddu 
mdi hd Da B?c 

3.2.1. Bdtri tian su cdcho bd chua Da Bac 
Tran tu lat la cac khdi be tdng cdt thep duac dat 

tren ngudng tran. Cac khdi nay duoc dat lien tiep sat 
nhau hoac h-ong tiing khoang rieng biet. Tai tiep giap 
dugc xtr ly bang cac gioang cao su kin nude. Phia ha 
luu la cac be tieu nang cd chieu sau phai ldn han 
hoac bang kich thudc ldn nhat cua cac khdi block 
tran. Be dugc gia cd bang sdi cudi de dam bao khong 
gay hu hai cho cac khdi be tdng cdt thep khi ti-an lat. 
Tran tir lat da dupc ung dung lam tran su co tai cac 
dau mdi hd chira vi loai ti^n nay: don gian. tien cho 
van hanh; chi phi xay dung thap; viec phuc hdi hien 
ti^g sau khi su dung tuong ddi dd dang. Tuy nhien 
khi xay dung ti-an tu lat can luu y: chi ap dung cho 
cdt nude thao nhd va luu luong khdng ldn, vi neu cot 
nude ldn dan den cac khoi be tdng tiiudng ldn gay 
khd khan ti-ong viec phuc hdi lai hien trang; cac khoi 
be tdng hi lat roi vao be chua dd bi vd nen phai lam vdi 
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be tdng mac cao; phia ha luu can nghien ciiu de ddn 
cac khdi block nay tranh hu hai Idii van hanh. 

Qua khao sat dia hinh, dia chat hd va phan tich 
cac dieu ki^n ve ky thuat. kinh te cua hd chiia nude 
Da Bac. vi tri thuin loi de xay dung tran su cd kieu tu 
IJt la tai eo mil nam giua dap dang va tran tu do [if 
[21. 

3.2.2. Cac bd phan cua tran tir lat 

a) Ngudng tran 

Bd rdng nguong tran la 40 m va dai 3 m. nguong 
h-an cd cao dd Z„„, = IVINDBT = +29.8 m. cac khdi bd 
tdng tren nguong tran cd cao dd 31.72 m se tu lat khi 
muc nude hd dang cao bang IMNLTK - 31.72 m. 
Nguong dinh rdng bang be tdng cdt thep chia lam 2 
phdn gdm phan dinh nguOng phia tren va phin mat 
ddc tidp giap vol be chira cac khdi be tdng (khdi 
blog). Phan mep ha luu cua dinh nguong tran lam 
cac ngang cung dpc theo dinh ngwmg vdi muc dich 
tao goi lat. Phia tnrde cac ngang cimg bd tri cac ranh 
bang cao su de cac khdi blog de Ita tao kin nucrc [1]. 
Ngang dinh nguong bd h-i cac ranh dang hinh thang 
gd ndi len t r ta mat ngudng de phan chia cac khdi 
blog tranh bi xe dich va xd day theo phuang ngang. 
Khoang each giua cac ranh vira bang vdd cac Ididi 
blog. be rdng dinh bang vdi bd day cac gioang cao su 
kin nude dat giiia 2 khdi blog. 

-r^ 
^Iril' 

Hmh 11 Cat dge bd tn cac khdi Blog trdn nguong 
h ^ [ l ] 

Gd phan cac khoang blog 

NgLF&ng tran 

Hirdi 12. C^u tao chi tidt dinh mgt khoang chiia 

b) Cac khdi blog tu lat 

Mat vudng gdc vdi hudng ddng chay lam vat 
goc, phan vat dinh ha luu lam be tdng mac cao de 
ti-anh hdng hdc khi khdi lat. Mat song song vdi 
hudng dong chay la cac mat phang, ti-en mat nay co 
bd h-i cac gioang cao su kin nude. Mat day bang 
phang de dat duoc tren mat ngudng. Ben ti-ong khdi 

blog khoet rdng vdi be day cac thanh xung quanh 
phai cd chieu day dam bao cho mpt cau kien be tdng. 
Thanh phia thuong luu phan khoet rdng tao cac khe 
dan nude de tao ap luc day ndi. Cac thanh phia ha luu 
se de len cac ranh cao su tren ngudng hoac dap dat 
set phan vien de chdng ri nude ve ha luu (2). 

s~r ^ i f 
- Gioang cao su kin niro'c 

Khe her tao ap 

li/c day noi 

Hinh 13. C^u t^o khdi blog trdn ngudng tr^n 

Hinh 14. Mat ck. A-A, B-B cua khdi blog cua 
ngudng trdn 

c) Bd chiia cac khdi blog tulat 
Cudi ddc la bd chiia cac khdi blog ket hgp tieu 

nang sau tran. Chieu sau be phai ldn hon hoac bang 
kich thudc ldn nhat cua cac khdi blog trdn dinh tran 
se roi vao sau khi lat de cac khdi nay khdng anh 
hudng d^n kha nang thao sau khi lat. Be tieu nang 
dugc dao sau va gia cd mot doan sin sau 10 m bang 
be tong. Dudi day cac be dai mdt ldp sdi cudi nham 
muc dich tao ldp dem khi cac blog lat [1]. Chieu dai 
be can dugc tinh toan dam bao khdng anh hudng de'n 
che do chay, chieu dai be cpng them chieu dai cua 
khdi blog. 

Hinh 15. B^ chiia daag b6 tdng cdt 1h6p 

3.3. Kich thudc cac khdi lat bd tri h-en ngudng 
tran sy c6 ciia hd DA Bac 
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3.3.1. Ham tin cay co che tulat 

^& Uz 

Hmh 16. So dd tinh dn dinh c4c khdi l»t trta nguong tran 

Cac khdi be tdng trta nguong tran bi lat quanh bd sau nguong khi tdng md men chdng lat Y.M„ nho 

mdt hTjc d chan cac khdi nay (dTic A) va roi vao cac j ^ , , ^ jjj,g ^ 5 ^gn gjy ijt ^ M , , [6]. 

Ham tm cay: 

(Z™-z.,„) 
z=Z"..-Z'".i n 3 J ' 2 ' M'- ^p,{'-fA\ (1) 

Trong dd: J^M , la ham sire chiu tai. ^ M „ la P5: luc ma sat cua gioang cao su vdi be tdng; 

ham tai frong. cac ngoai luc: P,. P„ P3, P„ Ps va G P, =T.(z. .-z. , ,)"e.f„. ® 

duffc xac dinh Iheo cac cong thiic ti: (2) den (7). 

P,: ap luc thuy tinh tac dung ten khdi blog: 

P , = i 7 . . ( Z . . , - Z , f D ® 

,(3) 

G: trong luong ban than cua khdi blog: 

G=Y„.[BH-b=-(B-2b).a].D CT 

^ Cac bidn ngiu nhita trong ham hn cay duoc xac 

P,:ap luc nude thing diing tac dung Ita khdi lat: ainh ti, cac ta. lieu quan trie vd cdng hinh trong 
nhieu nam, tai lieu khao sat va tai lieu danh gia hien 
trang cdng trinh d thdi diem tinh loan. Cac dac trung 
thdng ke cua cac bidn ngau nhidn gdm: p. ky vgng, 

a. dd lech chuan va luat phan bo xac suat dugc xac 

dinh theo phuong phap xac suat thdng kd, duac th^ 

hien trong bang 2. 

Bang 2. Cdc bi^n ngki nhidn cua hiim tin ciy Z [4] 

P :̂ ap luc day ndi: p^=Y„.(z^„-Z„^J.(B-b).D (4) 

P4: ap luc nude ben ti-ong khdi lat: 

TT 

1 

2 

3 

4 

6 

Bien ngiu nhien 

Dung trong be tdng 

Ky hita BNN 

/,.(^-v'»'"l 

Dung hong cua nude /,. (*-'-\'''" 1 

Chidu cao khdi lat |H (m) 

Chieu rpng khdi lat vudng gdc vol 

nhuong ddng chav 
Chieu cao lam rdng phan ben frong 

ban day 

D (.11) 

a (m) 

Ky vong ^ 

24 

9.81 

1.92 

1 

0.2 

Dd lech chuan 
(7 

2.4 

0.05 

0.05 

0.02 

Luat phan bd xac 
suat 

Phan bd chuan 

Tat dinh 

Phan bd chuan 

Phan bd chuan 

Phan bd chuan 
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7 

8 

9 

10 

11 

Chieu day thanh lam rdng phin ben 
frong ban day 

Muc nuac thucmg luu 

Cao dd nguong frin 

Bd rdng mat gioang cao su chiu t ie 
ddng ciia ap luc nude 

Hd sd ma si t giiia cao su vi bd tdng 

h(m) 

pn,n (m) 
2 

e(m) 

£.. 

0.15 

31.72 

29.8 

0,02 

0.8 

0.02 

0.2 

0.1 

0.002 

Phan bd chuan 

Phan bd chuan 

Phan bd chuan 

Phin bd chuan 

Tat dinh 

3.3.2 Xich thudc khdi lat 

Xac suit su ed xay ra co che tu lat: 

= P(z<0) = #(-/J) (8) 

Trong dd:^ la chi sd tin cay: 

-ik-
Oz -Jcrl+al 

(9) 

Mz MR MN ^^ ^z'^R^ ^N ^^" ^^bt la cac ky vgng 

va dd lech chuan ciia ham tin cay Z, ham sue chiu tai 

R va ham tai trgng N [6]. 

Khi Z ^ 0, khdi be tdng bi lat khoi ngudng tran 
v^ rai vao trong be chiia, khi do: ^ = o hay Psc = 0,5. 
Thay cac gia tri B vao ham tin cay Z va tinh thu dan 
tim xac suat su cd, khi bd rdng khdi lat B = 0,9 m thi 
Psc = /* (Z = 0) = 0,5. Do dd, trdn nguong tran rdng 40 
m se bd tri N = 40 khdi be tdng tu lat kich thudc 
DxHxB = lmxl,92 m x 0,9 m. 

Anh hudng cua cac bien nglu nhien ddn ca che 
tu lat cua cac khdi be tdng: Z„,„, kich thudc khdi be 
tdng H, B va Z„g^r la cac bidn ngiu nhien cd anh 
hudng ldn nhat den kha nang tu lat ciia khdi be tdng 
la 36%, 24%, 23,1% va 15%; cac bie'n cdn lai cd anh 
hudng khdng dang ke. Do vay khi thiet kd cac khdi 
be tdng tren ngudng ti-an can chii trgng den cac bien 
cd anh hudng ldn den kha nang ti; lat cua khdi, dac 
biet la muc nude ti-en ngudng tran Z^„. 

Hinh 17. Anh hudng cua cac bi^n nglu nhidn d6i 
kha nang hJ lat ciia ckc khdi bd tdng 

4.KHLUAN 

Nghidn ciiu gidi thieu vd hidn trang tran su cd tai 
cac dau mdi hd chiia nude Viet Nam; phan bd ho dap 
Viet Nam theo cac viing lanh thd; sd lugng cac hd hi 
hu hong va diieu kha nang xa lu; mpt sd su cd vd dap 
didn hinh do nguydn nhan xay ra lii vugt thidt kd tai 
cac dau mdi hd chiia Viet Nam, ndn viec xay dung 
cac tran su co la mdt trong nhirng giai phap cdng 
trinh hieu qua dang dugc ap dung phd bien de nang 
cao an toan cho hd dap. Thong qua viec danh gia 
hien trang dau mdi hd chua nude Da Bac, kdt hop vdi 
cac tinh toan vd lu cho nhidu tan suat khac nhau va 
cac tinh toan dn djnh cac hd phan cdng trinh, nghidn 
ciiu da de xuat lam thdm 1 tran su cd dang tu lat de 
dam bao an toan cho dap dang va vimg ha du khi 
trong hd xuat hien lu vupt thiet ke. Cau tao chi tiet va 
kich thudc cac khdi lat dugc xac dinh theo ly thuydt 
do tin cay cap do II thong qua bai toan tinh thu ddn, 
40 khdi lat tren ngudng tran co kich thudc DxHxB = 
1 m X 1,92 m x 0,9 m se tu lat khi muc mrdc trong hd 
cham cao trinh dinh khdi lat. Phan tich miic do anh 
hudng ciia cac bien ngiu nhien den kha nang tu lat 
cua khdi bd tdng la co sd de dua ra cac du doan vd do 
bdn va on dinh cua tran tir lat. Ndi dung bai bao la tai 
lieu tham khao thiet thuc cho cdng tac thiet ke va 
quan ly an toan hd dap d Viet Nam. 
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3.3.1. Ham tin cay co che tulat 

Hinh 16. Sa dd tinh 6n dinh ckc khdi Hit trdn nguong tran 
Cac khdi be tdng trdn ngudng tran hi lat quanh be sau ngudng khi tdng md men chdng lat ^ M nhd 

mdt fruc d Chan cac khdi nay (fruc A) va roi vao cac hon tdng md men giy lat 2 ; M , [61. 

Ham tin cay: 

Trong dd: Vyw la ham siic chiu tai, "VM., la 

ham tai trong, cac ngoai lire: P,, Pj, P3, Pj, P5 va G 

dugc xac dinh theo cac cdng thuc tir (2) den (7). 

P,: ap lire thiiy tinh tac dung ldn khdi blog: 

V-i- kp luc nude thing diing tac dung ldn khdi lat: 

P,=i, . .b ' .D(3) 
1 2 ' -

P3: ip luc day ndi: P, =Y.-(z„.-Z„,).(B-b).D W) 

P4: ap luc nude ben frong khdi lat: 

P4=T.-(B-2b)ii-D (5) 

(Z„ 
3 H 2 , 

(1) 

P5: luc ma sat ciia gioang eao su vdi bd tdng: 

P.=r.(z..,-z.,.f-s-f„ ® 

G: frong luong bin than cua khdi blog; 

G=T„.[B.H-b=-(B-2b).a].D OT 

Cic bidn ngiu nhien frong ham tin cay duoc xac 
dinh tir cic tii lieu quan fric ve cdng frinh frong 
nhidu nam. til lieu khio sat va tai lieu danh gia hien 
frang cdng frinh a thdi diem Unh toan. Cac dac frung 
thdng ke cua cic bien ngiu nhidn gdm: p. ky vong, 
CT. do lech chuan va luat phan bd xic suit duoc xic 
dinh theo phuong phap xac suit thdng ke, duoc die 
hidn frong bing 2. 

TT 

1 

2 

3 

4 

6 

Bang 2. Cic bidn ngiu nhien ciia him hn cSy Z [41 

Bien ngiu nhidn 

Dung frong be tdng 

Dung frgng cua nude 

Chidu cao khdi lat 

Chidu rdng khdi lat vudng gdc vdi 
phuong ddng chiy 

Chieu cao lim rdng phin ben trong 
ban day 

KyhieuBN.NlR 

n,(KNI,n'] 

r,(KNI,„') 

H(m) 

D (m) 

a (m) 

' VOIlg ̂ ' 

24 

9.81 

1.92 

Dd lech chuin 
CT 

2,4 

0.05 

1 0.05 

0.2 0.02 

Luat phan bd xic 
suit 

Phan bd chuan 

Tat dinh 

Phan bd chuan 

Phan bd chuan 
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7 

8 

9 

10 

11 

Chidu diy thinh lim rdng phin ben 
frong ban diy 

Muc nude thuong luu 

Cao dd nguong fran 

Be rdng mat gioang cao su chiu tic 
ddng cua ap luc nuoc 

Hd sd ma sat gitia eao su va bd tdng 

b(m) 

Zmn (m) 

Z.rt-

e(m) 

U 

0.15 

31.72 

29,8 

0.02 

0.8 

0.02 

0.2 

0.1 

0.002 

Phiin hd chuan 

Phin bd chuan 

Phan bd chuan 

Phan bd chuin 

Tit dmh 

3.3.2 Kich thudc khdi lit 

Xac suit su ed xiy ra ca che tu lat: 

;̂ , = p(z<0) = «t(-.») (8) 

Trong dd: ^ la chi sd tin cay: 

(9) 

MZMR.MN ™ <^z''^/i'<^w lan lugt la cac ky vong 

va do lech chuan cila ham tin cay Z, ham siic chiu tai 

R va ham tai h-gng N [6]. 

Khi Z < 0, khdi he tdng bi lat khdi ngudng ti-an 
va roi vao trong be chiia, khi dd: p = o hay Psc= 0,5. 
Thay cac gia tri B vao ham tin cay Z va tinh thu dan 
tim xac suat su cd, khi bd rdng khdi lat B = 0,9 m thi 
P.̂  = P (Z = 0) = 0,5. Do do, trdn nguong tran rdng 40 
m se bd tri N = 40 khdi be tdng tu lat kich thudc 
DxHxB = lmxl,92 m x 0,9 m. 

Anh hudng cua cac bidn ngau nhien ddn co che 
tu lat cua cac khdi bd tdng: Z„,„ kich thudc khdi bd 
tdng H, B va Z„^^^ la cac bien ngau nhien cd anh 
hudng ldn nhat den kha nang tu lat cua khdi be tong 
la 36%, 24%, 23,1% va 15%; cac bien cdn lai cd anh 
hudng khdng dang ke. Do vay khi thidt ke cac khdi 
be tdng tren ngudng ti-an can chii ti-gng den cac bien 
cd anh hudng ldn den kha nang tu lat ciia khdi, dac 
bidt la muc nude tren ngudng tran Z^^. 

Hinh 17. Anh hudng cua cdc bidn ngau nhidn ddn 
kha nang tii lat cua cac khdi ht tdng 

4.KETLUJU\1 

Nghien ciiu gidi tiiieu ve hien trang tran su cd tai 
cac dau mdi hd chiia nude Viet Nam: phan bd ho dap 
Vidt Nam theo cac vimg lanh thd; sd luong cac hd hi 
hu hdng va thieu kha nang xa lu; mdt sd su cd vd dap 
dien hinh do nguydn nhan xay ra lu vugt thiet kd tai 
cac dau mdi hd chiia Viet Nam, nen viec xay dung 
cac tran su cd la mdt trong nhung giai phap cdng 
trinh hieu qua dang duoc ap dung pho bidn de nang 
cao an toan cho ho dap. Thdng qua viec danh gia 
hien trang dau mdi hd chiia nude Da Bac, ket hgp vdi 
cac tinh toan vd lii cho nhieu tan suat khac nhau va 
cac tinh toan dn dinh cac bd phan cdng tiinh, nghien 
cuu da de xuat lam them 1 tran su cd dang Ur lat de 
dam bao an toan cho dap dang va vung ha du khi 
trong hd xuat hien lii vupt thiet ke. Cau tao chi tiet va 
kich thudc cac khoi lat dug€ xac dinh theo ly thuyet 
dp tin cay cap do II thdng qua bai toan tinh thu ddn, 
40 khdi lat trdn ngudng tran cd kich thudc DxHxB = 
1 m X 1,92 m X 0,9 m se tu lat khi muc nude trong ho 
cham cao trinh dinh khdi lat. Phan tich miic do anh 
hudng ciia cac bien ngau nhidn den kha nang tir lat 
cua khoi be tdng la ca sd de dua ra cac du doan vd dd 
bdn va on dinh cua tran tir lat. Noi dung bai bao la tai 
lieu tham khao thiet thuc cho cdng tac thiet ke va 
quan ly an toan hd dap d Vidt Nam. 
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CALCULATION OF THE FUSE PLUG SPILLWAY OF DA BAC RESERVOIR IN HATINH 
UNDER CONFIDENCE THEORY 

Nguyen Lan Huong, Nguyen Quang Hung, Pham Hai Dang 
Summary 

At irrigaUon headworks, spillways are responsible for flooding to ensure the safety of the system when 
floods occur m the reservoir with different frequencies, but the characteristics of flood over Ume have been 
changes and often larger than the original design increase the risk of reservoir system instability. 
Therefore, it is necessary to have structural or non-structural solutions for the system to operate safely, and 
to build emergency spillways to unprove safety for reservoirs. The dam is a structural solution that is being 
widely used at imgation headworks. In Vietnam, dam design standards are bemg used on a deterministic 
method, while many countnes around the world already have construction design standards based on 
reliability theory as well as implemented. Calculate the construction according to random problems and 
analyze reliability. From assessing the status of the Da Bac reservoir - Ha Tinh, the study proposes to build 
more emergency spillways to ensure the safety of the headwork when the reservoir occurs extreme floods. 
Applying reliability theory level 11 to develop the problem of determining the size of flippmg blocks over the 
overflow threshold and analyzing the extent of the random variables on the safety of the system as a basis 
for making predict the durability and stability of fuse plug spdlway. 
Keywords; Fuse plug spillway, extreme flood, conhdence function, problem probability, random variables. 
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