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XAC PINH PO TIN CAY YEU CAU KHI NANG CAP SUA CHUA
HE THONG PAU MOI HO CHUA NUOC THEO LY THUYET PO TIN CAY
VA PHAN TiCH RUI RO

Nguyén Lan Hwong', Lé Xuin Kham'

Tém tat: Cdc dau moi ho chira dwoe xdy dung trong nhiéu thoi ky khdc nhau nén nhiéu hé dap chua
ddp vmg ddy dii cdc yéu cau vé: tai liéu thiét ké, phirong phdp thiét ké, kjj thudt thi cong va cong tdc duy
tu bao dwéng, bao tri hé thong, nén mire dé an toan cia cdc cong trinh dau moi thiong thap hon so véi
cdc quy chudn, tiéu chudn hién tai va dd cé nhiéu hé dap bi hw hong s co ciing nhuw tiém an cdc nguy
co gdy mat an toan ho chira. Néu hé thong xay ra sw c6 vo ddp sé gdy ngdp lut va thiét hai lom vé ngueoi
va tai san cho vimg ha du, nén viéc ndng cdp sira chita ho ddap két hop véi nang cao nang lwc quan 1y an
toan ddp, ho chira thity loi la rat quan trong. Hién nay, viéc ndng cdp sira chita cdc cong trinh dau moi
hé chita mueée dwge tinh theo phirong phdp tat dinh di dép vmg dwoc cde yéu cau vé kinh té kj thudt
nhung lai chuwa ¢6 nhiéu méi lién hé dinh heong véi riii ro ngdp lut ciia vimg ha du. Do d6, dé cdc quyét
dinh lwa chon phwong dn ndng cdp svra chita hé thong dat hiéu quad cao va dam bdo dé tin cdy yéu cau
theo mirc riii ro chdp nhdn dwge ciia ving ha du, nghién ciu gidi thiéu cach chon phwong dn t6i wu khi
ndng cdp cong trinh dau moi hé chira theo Iy thuyét do tin cdy va phdn tich rii ro. Ung dung cdc két
qud tinh todn d@é chon phwong én ndng cdp hé thong dau méi ho chira nuwée Cam Ranh tinh Khanh Hoa
ddp iing theo tiéu chudn phong lii ciia ICOLD va thiét ké tran bé sung theo do tin cdy yéu cau.

Tw khoa: Muc dam bao an toan, dd tin cay yéu cau, do tin cay cua hé théng, phan tich rti ro, an toan
dap, xac sut su cb.

1. PAT VAN PE

Cac hd dap Viét Nam duoc thiét k& va xay
dung trong nhiéu thoi ky khac nhau, nhiéu hd chira
dugc xay dung tir nhitng nim sau chién tranh voi
nhitng han ché vé tai liéu khi twong thuy vén, dia
hinh, dia chit va phwong phép tinh toan din dén
chit luong thiét ké chua phi hop véi thuc té, mirc
dam bao an toan chua cao, dic biét dbi voi cac hd
c6 dung tich nho. Rat nhidu hd chira ty phat do
nhan dan tuy ddp khong c6 hd so khao sat thiét ké,
ky thuat thi cong lac hu va qua thoi gian dai khai
thac sir dung khong duoc duy tu bao dudng, cong
tac bao tri cling khong dugc quan tdm ding mirc.
Két qua 1a nhiéu hd dap di hu hong xudng cép va
tiém 4n cac nguy co giy mat an toan ho chira, mirc

! Trieong Dai hoc Thuy loi
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d6 an toan déap thdp hon nhidu so voi quy chuan,
tiéu chuin hién tai. Néu X4y ra sy cd, dac biét 1a
v& dap s& gay thiét hai 1on vé& nguoi, tai san cua
nhan dan vung ha du, nén viéc nang cép stra chira
hd dap két hop véi nang cao niang luc quan 1y an
toan dap, ho chira thuy loi 1a rat quan trong. Trong
nhiéu nim qua, Nha nuéc da dau tu nhidu ngudn
luc dé nang cap, hién dai hoa cac hé thng thuy
loi nham nang cao an toan cho cac cong trinh dau
mdi va giam thiéu thiét hai cho ha du. Hién nay,
cac hd dap Viét Nam duoc thiét ké theo phuong
phap tit dinh va danh gia an toan cong trinh 1a cac
hé sb an toan, viéc nang cép sira chira hé thong
tuan theo cac quy chuén, tiéu chudn hién hanh da
dap umg duogc cac yéu cau vé kinh té k¥ thuat cho
dau mdi nhung lai chua c¢6 nhidu méi lién hé dinh
lwong voi rii ro ngdp lut cia ving ha du. Dé cac
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quyét dinh lwa chon phuong 4n nang cép sira chira
hé thong hidu qua va dam bao do tin cdy theo yéu
cau, bai bao gidi thidu mot cach ung dung 1y thuyét
d6 tin cay va phan tich rai ro dé lya chon phuong
an tot wu khi nang cap hé théng dau mdi hd chira
nudc Cam Ranh tinh Khanh Hoa nhim dap Gng
cac yéu cau vé an toan dap va mic rai chip nhan
duogc ctua vung ha du hd chira.

2. HIEN TRANG HO PAP VA CONG
TAC SUA CHUA, NANG CAP CAC PAU
MOI HO CHUA

2.1 Hién trang cc ho chira nuéc Viét Nam

Hién nay, c6 6336 ho chira thuy loi va 419 dap
dang c6 chiéu cao trén 5m dang van hanh véi tong
dung tich trir khoang 14.5 ty m® (Tong cuc Thuy
Loi, 2021). Cac hd chira dong vai tro quan trong
trong viéc duy tri nhip do phat trién ciia nganh
nong nghiép va ctia nén kinh té khi tao ngudn nude
tudi cho gin 1.075 triéu ha dat nong nghiép;
cép khoang 1,5 ty m® nuéc cho sinh hoat va
cong nghiép. Trong qua trinh van hanh, da cé
nhiéu hd dap bi hu hong xubng cdp anh hudng
dén an toan cua hé thong va nguy hiém hon co
thé din t&i sy ¢ v dap va giy ngap lut ving
ha du. Theo céc sd liéu thong ké, di c6 1730 hd
chtta bi hu hong, xudng cip (223 hd 1én, 573
hd vira, 934 hd nho), trong d6 cac hd dung tich
nho chiém ty trong 16n 54%.

Mot sé dang hu hong chinh hay gip o cac dau
mdi hd chira ¢6 thé ké dén nhu: Pap dang khong
du dién tich mat cét, i 1on tran qua dinh dap;
thdm 16n qua than va nén dap giy x6i ngdm hoic
trugt sat mai ha luu lam v& than dap; t6 mdi trong
than ddp; van hanh ctra van cia tran va céng
khong dung ky thuat; tran thiéu kha ning x4 1i va
bi x6i tiéu nang; than cdng ngam bi hu hong, muc
rudng; thap van céng ngdm bi lan. Cac sb liéu
thong ké ctia Tong cuc Thuy loi ndam 2021 vé s
lwong hd dap bi hu hong cho thiy: cac hd chua bi
hu hong than tran (750 ho) va than cong ngam
(841 hd) chiém ty trong 16n nhat trong cic nguyén
nhén sy ¢ thudng xay ra & cac hd chira nudc.
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2.2. Cong tic ning cép, sira chira dap, hd
chira nwéc thay loi

Hon 800 ho chira thuy loi da dwoc nang cip
sira chita ¢ dam bao an toan hd dap bang cac
ngudn von cia dia phuong két hop véi ngudn von
ctia BO Nong nghiép va Phat trién nong thon. Mot
s6 hé théng ho chira da dugc stra chira 16n va nang
cap theo tiéu chuan qudc té khi tinh toan lii theo
tiéu chuan cua ICOLD nhu: Dau Tiéng, Cim Son,
Yén Lap, Ké GO, Phii Ninh, Bén Chau, Pdng
Nghé, Hoa Trung, B4 Ban (Téng cuc Thuy Loi,
2021). V&i s6 lwong hd dap can sira chita 16n nhu
hién nay thi k& hoach cho cac nam tiép theo 14 tiép
tuc dau tu cac ngudn von dé nang cap dam bao an
toan cho cho cac hd dap nay. Nhung do ngudn luc
han ché, thoi gian qua hau nhu mdi chi sira chita,
nang cap duogc cho da sé cac hd chira ¢6 dung tich
trén 3 triéu m® va stra chira cip bach cho mét sé hd
chira xung yéu, nén s lugng hd chira bj xudng cap
van con rat nhiu; nhét 1a v6i cac hod chira vira va
nho, nhidu hd tiém an nguy co mat an toan cao
trong diéu kién mua, li cuc doan hién nay. Pa
c6 ké hoach va ngudn vén nang cip cho 536 hd
chtra nude, cu thé: hoan thanh nang cip hd Pa
Khoang va hd Xa Huong; hoan thanh xir Iy cp
bach 84 ho chira bi anh huéng do 1i bdo nim
2017 va nang cap, sira chita 450 ho chira tai 34
tinh thanh dé dam bao an toan cong trinh trong
du 4n WBS. Con lai 1.196 hd dap bi xudng cip
va thiéu kha ning xa 1d ¢6 nguy co mat an toan
nhung chua c6 ngudn vén dé dau tu stra chita s&
duogc cac dia phwong thudng xuyén kiém tra,
danh gi4, kiém dinh an toan nhim phat hién sém
nhitng an hoa c6 thé giy ra su c6 dé xdy dung
cac phuong an khic phuc, stra chita bao dam
bao an toan trong céng tac xu 1y su ) dap, ho
chtra thuy lo1i.

3.NANG CAP, SUA CHUA HE THONG PAU
MOI HO CHUA THEO THEO LY THUYET PO
TIN CAY VA PHAN TiCH RUI RO

3.1 Phan tich d§ tin cy ctia h¢ thong hién trang

3.1.1 Mé phéng hé thong dau moi hé chira mrée
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Hinh 1. So do cdy sy co cdc cong trinh trong dau moi hé chira nuoc

Hinh 1 13 vi du vé& mot cay su b cua cong trinh
dau mdi hd chira nude, trong d6 mdi hu hong
duge mé phong theo mot co ché pha hoai co nguy
co dan dén su cd cong trinh hodc su cd hé théng,
chit “hodc’ biéu thi su lién két nbi tiép, chir
““va’* biéu thi sy lién két song song (Nguyén Vin
Mao, nnk 2014).

3.2.2 Xdy dwng cdac ham tin cdy

Mdi co ché ph4 hoai nhu trén so dd hinh 1 s&
thiét 1ap dugc mot ham tin cay Z, day 1a ham biéu
thi mbi quan hé gilra strc chiu tai va tai trong tac
dung vao cong trinh. Z = R(x,)-S(y,) (1)

Trong do: S(y,)=S(»,¥5-¥,)1a ham tdi trong;
R(x,) =R(x,x,,..,x,) la ham sirc chiu tai.

x, : 1a cac bién ngiu nhién co ban gém: cc anh
hudng phat sinh tr moi trudong nude, moi truong
dat da, moi trudong céng trinh tao nén sy chéng lai
su pha hoai céng trinh. ‘

¥, : 1a cac bién ngau nhién co ban gom: cac tac
dong phat sinh tir moi truong nude, cadc anh hudong
ctia mdi truong nén thong qua tinh chat cua dat da
cling nhu cac tai trong phat sinh tr moéi truong
cong trinh théng qua tinh chat cua vat lidu xay
dung (Nguyén Vin Mao, nnk 2014).

3.2.3 D¢ tin cdy ciia hé thong diu méi
hé chira

- Xac sudt an toan (d9 tin cay) cia ting co ché
su cd Po: P, =P(Z>0)=¢(p) )

Trong dé: ¢(p): ham phan b6 chuan; S : Chi

s0 do tin cay.
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- Do tin cay (DTC) cua tung cong trinh trong
hé théng: }Z,

Khi cac sy co lién két v&i nhau theo cong

“hoac”: Pjt=1—i(1—1’,j) (3)
j=1

4
A

Khi cic sy cb lién két v6i nhau theo cong
LR (] @
Jj=1

Trong do: P;; - Xac suat an toan cua tung co ché
sy O tinh nhu (2)
- Do tin cay cua dau moi hod chia lam viéc so

dd ghép ndi tiép: P :ﬁ P (5);
i=l
xéc suat su ¢ cua hé thong:
HT HT
P =(1-PJ") (6).

- So sénh v&1 mirc dam bdo an toan cho phép
(xac suat su cd cho phép) cua hé théng [ P"] va
két luan vé viéc ning cdp hé thong theo yéu cau
thyc t& (Nguyén Vin Mao, nnk 2014).

3.2 Xac dinh d9 tin ciy yéu ciu cia hé thong
theo phan tich rii ro ngap lut

3.2.1 Thiét ké hé théng theo cdc mikc dim béio
gid dinh PfHT

- P& xuat cic phuong an ning cip hé thong,
v&i mdi phuwong an nang cip:

+ Gia dinh cac mic dam bdo an toan
(MDPBAT) cho hé thong P/ Trong truong hop
hé thong 1am viéc theo so dd ghép ndi tiép: Phan
b6 d6 tin cdy P cua h¢ théng cho cac phan tir
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cong trinh va cac co ché su ¢d theo nguyén tic:
cac hé sd trong sd hay mirc anh hudng cia ting
cong trinh dén sy cb hé thdng va muc anh huong
clia cac co ché sy ¢ dén timg cong trinh 13 nhu
nhau, do vy gan ding phan bd d6 tin ciy cho
timg cong trinh theo nguyén tic do tin cdy nhu
nhau: [P, ]=+% [Pa’;’f] (7). Trong d6: k: s6 cong trinh

trong hé thong (Nguyén Vin Mao, nnk 2014).
Cong thue (7) ap dung cho truong hop don gian
hoéa khi xem cac co ché su cd, cac thanh phﬁn
cong trinh trong hé thong 1a doc 1ap thong ké.

+ Thiét ké cac hang muc cong trinh duoc nang
cép theo dd tin cay da duoc phan b6 cho tung
cong trinh va cac co ché sy cb. Giai bai toan
nguoc: tim kich thude cac by phan cong trinh khi
da biét do tin cay cho trude, thuc hién cac budc
tinh nhu muc 3.1.

3.2.2 Xdc dinh dé tin ciy yéu cau ciia hé thong

- Vi mdi phuong 4n nang cap:

+ Tinh téng chi phi dau tu xdy dung hé thong
{mg v6i timg mic dam bao: 7, =1 +PV(MP/') (8)

Trong d6 I.: Chi phi dau tu xay dung hé thong
ung véi mic ddm bao Py, gém: gia tri hién tai cua
cong trinh, vbn dau tu truc tiép stra chira, nang cép
cong trinh, chi phi dén bu mat bang va cac chi phi
khac; PV(Mpy): Chi phi quan Iy van hanh quy vé
gia tri hién tai.

+ Xay dung dudng cong dau tu Ipe g vGi cac
murc dam bao gia dinh cia hé théng P:.

+ Xay dung cc ban dd ngap lut va ban do thiét hai
vung ha du theo cac kich ban xa 1ii gay ngép lut ha du.

+ Tinh chi phi rii ro kinh t& Rps cho viing ha du
khi hé thdng bi sy c¢b: Rpe=Pi.D (9)

Trong d6: Pz xac suit xay ra su ¢d hé thong hay
MDBBAT cho vung ha du; D: téng thiét hai vung
ha du do xay ra sy ¢ Ps.

+ Xay dung dudng cong rui ro Rpe ting véi céc
mirc dam bao gia dinh ctia hé thong.

+ V& duong cong tong chi phi: C = Ipe+ Rpe va
tim muc dam bao yéu cau [Py] twong Ung véi
chi phi thap nhat cho ting phuong 4n ning cip
(hinh 2).
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- V& cac duong cong téng chi phi C va
MBBAT cho cac phwong an nang cip, mirc dam
bao an toan cho phép cua hé¢ théng duoc lua chon
twong Ung voi gia tri nho nhat cua tong chi phi C
trén cac duong cong C va tuong ing la phuong an
nang cap duoc chon (Mai Vin Cong, 2007).

chiphih  C
(ddng)

biém t8i vu

V8 kinh t&
Criin f-mmmmom Ao T

I

[P
Hinh 2. T6i wu mirc dam bdo an toan theo
quan diém kinh té

3.3. Nang cap hé thong theo d tin ciy yéu ciu

- Néu mirc dam bao an toan cho phép cua hé
thong trung véi cac gia dinh vé MPBAT cho hé
théng trong muc 3.2.1 thi mic ddm bdo an toan
cho phép ctia hé théng méi 1a [P¢] va hé thong méi
da duoc thiét ké nang cip nhu trong muyc 3.2.1.

- Néu mirc dam bao an toan cho phép cua hé
thong khac cac MPBAT di gia dinh trong muc
3.2.1, thyc hién cac tinh toan nang cip hé thong
gidng nhu myc 3.2.1.

- Trong thuc té muc dam bao tan toan khi
thiét ké ctia hé théng [P]u c6 thé chon 16n hon
hodc nho hon [P¢] khi viing ha du c¢6 xét dén cac
yéu td khac nhu: chinh tri, van hoa xd hoi, moi
truong va dic biét 1a yéu té vé con ngudi (Mai
Van Cong, 2007):

+ Chon mirc dam bao an toan thiét ké [Plk >
[P: chap nhan rui ro ving ha du ting dé giam
v6n dau tu xay dyung hé thong.

+ Chon mirc dam bao an toan thiét ké [Plk <
[Pg: ting von du tu xdy dung hé thdng va giam
rii ro cho ving ha du hé chira.
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4. NANG CAP PAU MOI HO CHUA CAM
RANH THEO PHAN TiCH RUI RO NGAP
LUT HA DU HO CHUA

4.1. Hién trang didu mdi ho chira nuéc
Cam Ranh

Ho chira nu6c Cam Ranh 1a cong trinh cép 11
duoc xay dung nam 1997 tai xa Cam Tan va Cam
Hoa, huyén Cam Lam, tinh Khanh Hoa, hd chira
c¢6 dung tich 22,1.10%m*v¢i nhiém vu: cung cp
nude twdi 2300 ha, cAp nude sinh hoat cho 70000
dan va phong li cho ving ha du. Hé thong diu
mdi gdm: dap dét c6 chibu cao 16n nhit 22.3m va
dai 1734m; tran xa 1 ¢6 ctra van, kich thudc nxb
= 3x8m; 2 cdng 1y nudc: cong Bic 1a cbng co
thap van dat & mai thugng luu, c6 kich thudc bxh
= 1.25mx1.75m; cdng Nam 1a cong chay c6 ap véi
duong kinh @ = 0.8m.

4.2. Panh gia dd tin cy ciia hé thong hién trang

4.2.1 Mé phong hé thong Cam Ranh

Thong qua danh gia hién trang hé thdng, cac
tinh toan kiém tra voi dap dat gom: Nudc tran
dinh dap; 6n dinh mai ha luu dap; xoi tai cta ra;
hinh thanh hang thim trong than va nén dap. Cac
tinh toan kiém tra voi tran gom: 6n dinh cua
nguong tran: truot, lat don nguyén gilra cua dap
tran. Cac tinh toan kiém tra v6i cong Béc va cong
Nam: thdm doc theo mang céng; thAm xuyén
thanh cbng. Cac co ché su cb va cac phan tir cong
trinh (dap, tran va 2 cbng) dugc lién két theo hinh
thirc so dd ndi tiép vi chi cAn mot co ché sy ¢b xay
ra hoac 1 phﬁn tr cong trinh bi sy ¢ s& dan dén sy
cb hé thong.

4.2.2 D tin ciy ciia hé thong

a) S6 liéu tinh todn

Biang 1. Cac bién ngiu nhién (BNN) ¢6 ludt phan b6 chuén khi tinh PTC ciaa dap

TT Tén BN Ky hiéu BNN | Ky vong: 1 Do léch chuan: o
1 Cao d6 dinh dap Z 44 (m) +34.2 0.35
2 Cao d6 muc nude hd = MNLTK Zn +32.59 0.5
3 | Cao dd myc nuéc hd = MNLKT Zon +33.53 0.5
4 | Vantbc gid V (m/s) 21.3 2.13
5 Da song D (m) 1100 50
6 Chiéu cao song leo h,, (m) 0.71 0.03
7 Cao do day dap Z, (m) +11 0.5
8 | Chiéu dai day dap Lq (m) 150 3
9 Hé sb trung binh mai thugng luu m 3.25 0.25
10 | Chiéu day tang tham T (m) 7 0.7
11 Gradien tai clra ra Jm 0.3 0.1
12 | Gradien thim cho phép tai cira ra [J1" 0.55 - (Tét dinh)
v,(KN/m?) 19.78 1.978
13 | Dung trong ctia dap va nén Y2(KN/m”*) 18.515 18.515
Yu(KN/m?) 18.63 1.863
@,d0) 20 5
14 | Goc ma sat trong ciia dap va nén ©,d0) 15 4.5
0;d0) 12 3.6
C; (KN/m?) 23 4.4
15 | Luc dinh don vi ciia dép va nén C, (KN/m?) 22 4.4
C, (KN/m?) 22 4.4
, . . Ya(KN/m”*) 21 2.1
Dung trong. goc ma sat trong va luc -
16 | dinh don vi cua lang tru thoat nudce $ad0) 35 ; >
' ' Cq (KN/m?) 0 - (Tat dinh)
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Bang 2. Cac BNN c¢6 ludt phan b6 chuén khi tinh PTC ciia tran

TT Tén BN Ky hiéu BNN Kyvong: ¢ | Pg léch chuin: o
1 Dung trong bé tong ¥, (KN/ m’) 24 1.2
2 Chiéu dai ngudng tran L (m) 20 0.2
3 MNLTK Zumn +32.59 0.5
4 MNLKT Zumn +33.53 0.5
5 | Hé sd ma sat giita dap va nén f 0.65 0.1
6 Lyc dinh don vi ctia nén d4 ¢ (KN/m?) 120 12

Bang 3. Cac BNN c¢6 ludt phian bd chuén khi tinh PTC ciia cong

TT Tén BN Ky hiéu BNN | Kyvong: it | P léch chuan: o
1 |Gradien AthérAn cho phép cua dat sét [ J]cp 4 _ (T4t dinh)
quanh than cong
2 | Chiéu dai than céng Nam L, (m) 77 0.5
3 |Cao d¢ clra vao cong Nam Zo(m) +20.5 0.01
4 | Cao d9 cira ra cong Nam Zs(m) +20.2 0.01
5 | Chiéu day thanh cng Nam t (m) 0.4 - (Tét dinh)
6 |Chiéu cao cong Nam h (m) 1.75 - (Tét dinh)
7 | Chiéu rong cong Nam b (m) 1.25 - (Tat dinh)
8 |Chiéu dai than cdng Bic L, (m) 70.5 0.5
9 | Cao do cira vao céng Bac Za (m) +20.5 0.01
10 |Cao d9 cira ra cong Bic Zs(m) +20.15 0.01
11 | Chiéu day thanh cong Bic t (m) 0.4 - (Tét dinh)
12 | Puodng kinh cbng ® (m) 0.8 - (Tét dinh)
b) D¢ tin cdy ciia hé thong BNN, tinh DTC cua ting co ché sy ¢ va BDTC

Str dung phan mém ty 14p Sypro2016 xac dinh  cua hé théng dau mdi hd chia. Cac két qua dugc
cac dic trung théng ké va luat phan bd ciia cac  tinh trong bang 4.

Biang 4. D) tin ciy ciia hé thong ddu moi hd chira Cam Ranh

MNLTK MNLKT
TT Co ché sy co Xacsudt sy | Muc do anh hudng . .| Micdoanh hudng
) ! i ! Xéc suat su co i } i
co dén sy c0 hé thong dén sy c0 hé thong
1 | Trugt mdi ha luu 9.04E-04 22.01% 9.00E-03 3091%
2 | Nudc tran dinh ddp 3.17E-03 77.19% 2.00E-02 68.68%
3 | Xoitaiclrara 3.17E-05 0.77% 1.08E-05 0.04%
4 | Hinh thanh hang thdm trong than dap 9.62E-07 0.0234% 1.12E-07 0.0004%
5 | Hinh thanh hang thdm trong nén dap 1.51E-08 0.0004% 1.01E-06 0.00%
6 | Tran bi truot 5.82E-09 0.0001% 9.96E-05 0.34%
7 | Tranbilat 5.30E-08 0.0013% 4.41E-06 0.02%
8 | Thim doc theo mang cong Nam 3.43E-09 0.0001% 4.90E-07 0.002%
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MNLTK MNLKT
TT Co ché sy co Xacsudt sy | Miuc do anh hudng . .| Micdoanh huong
cd dén sy c0 hé thong Xicsudtsycd dén sy c0 hé thong
9 | Thim xuyén thanh cong Nam 3.92E-09 0.0001% 5.38E-06 0.02%
10 | Thém doc theo mang cong Béc 2.57E-09 0.0001% 5.90E-07 0.002%
11 | Thém xuyén thanh cong Béc 3.22E-09 0.0001% 6.35E-06 0.02%
Xac suét sw cd clia hé thong P 0.00411 0.02912
Do tin cdy chahé théng " 9.959E-01 9.709E-01
Chi s6 do tin cdy ciia hé thong S 2.64 1.89

V6i MNLTK, hé théng dam bao DTC do

HT __ _ , p
£y =000411< B, =001, w40 sudt sy ¢6 nho hon

mic bio dam phong li thiét ké Pp,. V6i
MNLkTE =0:02912> B, =0.002

16n hon miic bao dam phong 1 kiém tra P, hé

Xac suat sur co

thng c6 kha ning bi sy ¢d va nguyén nhén chinh xay
ra sur ¢b do nu6e tran dinh dép (68.68%) va trugt mai
ha luu dap (30.91%). Can thiét c6 giai phap cong trinh
dé nang cao DTC ciia hé thong khi trong hd xuét hién
cac tran lii ¢o tAn sudt nho hon hogc bang 1ii kiém tra.

¢) Bé xuit cac phuong an nang cap hé thong
dau méi hd chira

- Phwong 4an 1: Nang cao dip dé dam bio
chdng lii.

V6i phuong 4n niy cao trinh dinh dap dét dugc
nang cao nhung tran xa i can pha bd va lam lai mét
s6 cong trinh nhu: tudng chin song, mat dap, dap ap
tric mai ha luu, cong trinh tiéu thoat nudc ha luu, cira
van tran xa Iii, trong khi cac hang muc cong trinh nay
dang st dung t6t dam bao an toan, 6n dinh trong cac
truong hop tinh toan thiét ké. Do d6, phuong 4n nay
s& anh huong dén kha nang tinh toan thiét ké trudc
day cua dap dat cling nhu tran xa 1, dé xdy ra mat an

toan cho cong trinh, kho khan trong viéc thi cong va
quan Iy van hanh. Mt khac tuyén dap dat cong trinh
dau mdi hd Cam Ranh qua dai (1734m), néu ning
cap, stra chira dan dén khdi luong 16m, chi phi xdy
dung rét cao va tién do thi cong kéo dai.

- Phwong an 2: Xay dung thém tran xa li.

Xay dung thém tran x4 lii dé giir nguyén quy mé
cac hang muc cong trinh dau méi da dau tu xay
dung dam bao an toan cho cong trinh, khong anh
huéng dén cac tinh toan thiét ké trude day. Thuan
loi trong cong tac thi cong xay dung cong trinh,
khong anh huong dén cong tac quan 1y van hanh.

- Vi cac phan tich va danh gia nhu trén, chon
phuong 2 dé nang cap hé théng. Lam thém tran b
sung tai vai phai dap dat dé ning cao ning luc xa
lii cho hé thdng ho chua.

+ Phuong an 2.1: Tran dinh rong c6 cua van:
nxBxH = 2x6mx5m; Zguong = +27

+ Phuong 4n 2.2: Tran ty do ngudng kiéu phim
piano: B=30m; Z;gueng = +32

+ Phuong 4n 2.3: Tran ty do ngudng dinh rong:
B =135m; Znguong = 132

Bang 5. Két qua tinh cao trinh dinh dip theo cic phwong 4n l1am thém tran xa lii

Cac Cao trinh dinh dap theo cac muc nudc hd n
Z4q hién

phuong MNLTK

in MNDBT (P=1%) MNLKT(P=0.2%) | MNL(P=0.02%) | MNL(P=0.01%) trang
- 0

PA2.1 33.84 33.31 32.87 33.5 34.01 342
PA2.2 33.84 33.69 33.25 33.7 34.08 342
PA2.3 33.84 33.71 33.26 333 34.00 342
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Theo cac két qua nhu bang 5: Zgq theo cac muc
nudc hd < Zgq hién trang, du an s& xay dung thém
1 tran x4 10 tai vai phai dap ma khong nang cao
trinh dinh ddp va cac cong trinh hi¢én trang khac
trong hé théng. Do vay vn dau tu ban dau dé xay
dung hé théng hién trang quy vé gid tri hién tai
cua 3 phuong an 2.1, 2.2 va 2.3 1a nhu nhau va
nghién ciru chi xem xét sy thay doi trong chi phi
xay dung tran.

4.3. P tin ciy yéu cu ciia hé théng

M&i phuong 4n nang cip sé& dugc tinh véi cac
muc bao dam an toan 1/100; 1/200; 1/500; 1/1000
va 1/10000. Trong nghién ctru nay: D dugc tinh
don gian 1a cac gia tri roi rac c¢6 dugc tur viéc
thong ké cac thiét hai trong nong nghiép va nha
clra ciia cac ho dan theo chiéu sau ngap lut, voi
cac tan suat gia dinh thi muc ngap lut ¢ ha du s&
khac nhau. Thiét hai D dugc xac dinh theo bang 6,
trong do cac thiét hai D rng voi cac mure dam bao
1/200 va 1/1000 s€ dugc ndi suy va gid dinh.

Bang 6. Thiét hai theo mirc ngap lut

Pon vi: ty dong

Thiét hai D theo murc ngap lut
T Khoan muc H=1.3m; H=1.1m; H=0.8m;
P=1/10000 P=1/500 1/100
1 | Loa 63.2 61 54
2 | Hoamau 16.5 16 12.7
; Thiét hai vé co sE"T vat chét, doi sdng ,cﬁa 48 ho dan 51 48 55
vung ha du c6 thé tranh dugc do su co vo dap
4 | Hb tro 6n dinh doi song 1.1 1.1 1.1
5 | Xay dung nha & 4.1 4.1 2
Téng thiét hai 90 87 72

Tir két tinh trong bang 7, C dat gia tri nho nhat
ung voi Phuong an 2.1 va c6 mirc dam bao an toan
cho hé théng P =1/10.000. Mt khac, viéc nang muc
dam bao an toan cho hé théng 1én mirc P = 1/10000
14 phit hop khi xem xét dén cac tac dong cia BDKH
va sy gia ting co sO ha tang can bao vé ciia khu virc

ha du va ciing dap tng tiéu chuin ICOLD dit ra véi
hé théng dAu mbi hd chira Cam Ranh. Nhu vay, véi
cac s lidu thu thap va gia dinh tai dau mdi hd chira:
phuong an 2.1 duoc chon lam phuong an nang cip
hé théng va muc dam bao P = 0.01% la d6 tin cay
yéu cau dé thiét ké hé thong.

Biang 7. Tong chi phi xdy dwng tran b6 sung

Pon vi: ty dong

. . N . Chi phi dau tu xay dung Téng chi phi dau tu xay dung tran
TT Tan suat | Thi¢t | Ruiro Tran b sung: Lot bd sung (Cpf) = Ry +pe
P hai: D Rps
PA2.1 | PA2.2 | PA23 PA2.1 PA2.2 PA2.3
1 0.01 72 0.72 33 36 44.2 33.72 36.72 44.92
2 0.005 76.3 0.382 33.2 37.1 45.6 33.582 | 37.482 45.982
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. . N . Chi phi dau tu xay dung Téng chi phi dau tu xay dung tran
TT Tansuat | Thi¢t | Ruiro Tran bd sung: Lot bd sung (Cpf) = Ryr 1t
P hai: D Rps
PA2.1 | PA22 | PA23 PA2.1 PA2.2 PA2.3
3 0.002 87 0.174 | 33.29 36 44.2 33.464 | 36.174 44374
4 0.001 89 0.089 | 33.35 38.5 46.8 33.439 | 38.589 46.889
5 0.0001 90 0.009 33.4 39.7 47.9 33.409 | 39.709 47.909

4.4. Thiét ké tran bd sung theo dd tin cdy
yéu cau

Do tin cdy yéu cau P = 0.01% trung voi tan
sudt tinh toan trong bang 6 do d6 cac thong s
cia tran bd sung theo phuong an 2.1 di duoc
tinh todn trong muc 4.3 va c6 kich thudc co ban
nhu sau:

- Hinh thirc va két cdu tran: Tran doc bang bé
tong va BTCT, ngudng dinh rong, c6 cura van;

- Znguong tran = 1275 Z ginh cia van = 132; Kich
thudc nguong tran (nxBxL) = 2x6mx16m;

- Tong chiéu dai tran: 166.60m; Chiéu dai va
chiéu rong san trudc: 15.0m; 13.2m;

- Chiéu dai va chiéu rong déc nudc: 60.0m;
13.2m; D¢ déc ddc nudce: 15%; Chidu dai, chiéu
rong va chiéu sau bé tiéu nang: 40.5m; 19.0m;
4.5m; Chiéu dai va chiéu rong san sau: 35.1m;
17.35m.

Nhan xét: Vé6i cac sé liéu thu thip dugce va
cac gia dinh vé murc thiét hai ha du hd Cam
Ranh, néu tran bd sung c6 kich thudc nhu trén

TAI LIEU THAM KHAO

thi hé théng s& dap ung dugc mic dam bao an
toan la P = 0.01%.

5. KET LUAN

Nghién ctru giéi thiéu vé hién trang hd dap
va cong tac stra chira nang cip cac hd chia nuéce
Viét Nam dé dam bdo an toan cho cong trinh
dau mbi va ving ha du. Bai bao da sir dung ly
thuyét do tin cdy va phan tich rui ro dé tim
phuong 4n téi wu theo quan diém vé kinh té khi
nang cip stra chita mot ddu médi hd chira nudc.
Trén co s& cac bién ng?iu nhién thu thap duogc tur
dau méi ho chira thuy loi Cam Ranh va mot sb
gia dinh v& thiét hai cua ving ha du hd chua,
cac tac gia da xac dinh dugc mic dam bao an
toan cua hé thdng dé dap tng v6i muc rui ro cho
phép cua vung ha du va tir d6 tim dugc phuong
an nang cip hé thong ciing nhu thiét ké tran b
sung theo ly thuyét do tin cay. Noi dung bai bao
1a tai liéu tham khao thiét thyc cho cong tac
thiét ké, nang cip stra chita va quan Iy an toan
hd dap & Viét Nam.
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Abstract:
DETERMINATION OF RELIABILITY REQUIREMENT WHEN UPGRADING REPAIR
HEADWORKS OF RESERVOIRS BY RELIABILITY THEORY AND RISK ANALYSIS

Headworks of reservoirs were constructed in different periods, so many dams have not fully met the
requirements for: design documents, design methods, construction techniques and maintenance work of
the construction system. Therefore, the safety level of works is often lower than the current regulations
and standards, and many dams have failed as well as potential risks of unsafety of the reservoir. If earth
dams are broken, it will cause flooding and great loss of life and property to the downstream area, so
the upgrading and repair of headworks of reservoirs in combination with improving the capacity of dam
safety management should be improved. Currently, the upgrading and repair of headworks is calculated
by the deterministic method and have met the technical and economic requirements, but there is not
much quantitative relationship with flood risk of the downstream areas. Therefore, the decision to
choose the option to upgrade and repair the system is highly effective and ensures the required
reliability according to the acceptable risk level of the downstream area, the study introduces how to
choose the optimal option when upgrading the focal system of the reservoir, the theory of reliability and
risk analysis. Apply the calculation results to choose the option when upgrading the Cam Ranh
reservoir head system in Khanh Hoa province to meet ICOLD's flood prevention standards and design
additional spillways according to the required reliability.

Keywords: Safety assurance level, required reliability, risk analysis, dam safety, failure probability.
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