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DPANH GIA AN TOAN PAU MOIHO PAP THUY LQI THEO
PHUONG PHAP MO PHONG NGAU NHIEN VA LY THUYET DPQ TIN CAY

Nguyén Lan Huong'

Tém tat: Nam 2025, tinh Binh Thudn cii (hién nay la ving phia dong cua tinh Lam Bong) co 40 ho chira thiy loi
dang khai thac sir dung trong do c6 nhiéu ho dwoc xdy du’ng o thap nién 90 trong diéu kién vé nguon von, ky
thudt thi cong, nang lyc Zhlet ké, tai liéu phuc vu tinh toan con nhiéu han ché. Trong qud trinh vdn hanh cdc ho
dap nay da gap mot $6 van dé anh huong den an toan h¢ thong nhu: nhleu hé chwa dwoc bo tri kinh phi dé dau tw
sika chita ndng cdp nén bi hw hong xuong cdp va tiém an nguy co mat an toan cao khi tich nuoc, kho khan khi dw
bdo va canh béo li cho viing ha du khi ho xd lii chia vi thiéu cdc tram do mwa dau nguon va hé thong canh bdo lii
ha du, hanh lang bdo vé cong trinh bi lan chiém va xa rdc vao hé thong kénh, tiy tién ldy nuGe twdi khéng xin
phép. Do viy, can thiét phai danh gid lai mirc an todn cia cdc ho dap hién trang. Nghién cieu da vmg dung
phirong phdp mé phong ngdau nhién Monte carlo va Iy thuyét do tin cdy dé xdy dung bai todn déanh gid an toan
cho ho ddp thuy loi, cac danh gia dinh lwong vé dé tin cdy ciia hé thong dwoc dp dung cho hé thong ho chira thuy

loi Pa Bac tinh Binh Thudn cii.

Tiwr khoa: Ham tin cdy, d¢ tin cay, md phong ng?lu nhién, bién ng'flu nhién, xac suat sy 0.

1. PAT VAN PE

Céc ho chita nudc thuy loi 1a cong trinh loi dung
tong hop ngudn nudc dé cung cdp nudc cho cac
nganh kinh té quéc dan, cit giam 14, phat dién va cai
thién moi truong. Nam 2025, tinh Binh Thuén cii
(hién nay 1a dia phin phia déng cua tinh Lam Ddong)
¢6 40 ho chira thuy loi dang khai thac st dung véi
dung tich toan bd 441.33 triéu m’® va tong ning lyc
thiét ké 60.367 ha, trong d6 c6 18 hd 16n, 10 ho vira
va 12 hd nho; di kiém tra danh gia an toan 24 hd
trong d6 c6 8 hd cd nguy co mit an toan cao; 5/40
dap can c6 phuong an ng phé tinh huéng khin cip
(dap hd: Pa Bac, Song Lity, Song Quao, Tan Lap va
Tra Tan) va 19/40 hd can c6 phuong an ung phd
thién tai. Dic diém chung vé hién trang cac hd chira
tai tinh Binh Thudn cii: Phan 16n cac hd chira thuy
loi dang khai thac dwgc xdy dung & thip nién 90
trong diéu kién vé ngudén von, ky thuat thi cong,
ning lyc thiét ké, tai liéu phuc vu tinh toan con
nhiéu han ché; Thoi gian khai thac st dung qua
nhiéu nim nhung nhiéu hd chua dugce b6 tri kinh phi
dé dau tu stra chira, ning cap, ¢6 nhiéu hd chtra bi hu
hong, Xuong cap, ludn tiém an nguy co mat an toan
cao khi tich nuéc; Nhiéu hd chua c6 tram do mua
dau ngudn va hé théng canh bao li ha du nén kho
khin trong viéc duy bao va canh bao 1 cho viung ha
du khi ho xa lii; Lan chiém hanh lang bao vé cong
trinh, xd rdac va nudc thai 6 nhiém vao hé théng
kénh, tily tién ldy nuéc tudi khong xin phép ciing 1a
nhitng nguyén nhin gdy mat an toan hé thong ho dap
(Béo dién tir tinh Binh Thuan, 2025). Can thiét phai
danh gia lai mirc an toan ciia cic hd dap theo cac
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tiéu chuan hién tai va c6 cac giai phap phu hop dé
ning cao d¢ tin cay cho hé théng hd dap tai day.

Pa s cac hd dap ¢ nudc ta duge thiét ké theo
phuong phap tit dinh, danh gi4 6n dinh bang cac hé
s0 an toan, ‘tuy nhién khi ap dung phurong phap nay da
gip mdt s6 han ché chinh nhu: chua xét dén yéu té
thoi gian khi danh gia an toan hay chua danh gia duoc
muc tin cay cia cong trinh trong tuong lai, va chua
xem xét dugc day di muc anh huong ciia cic bién
ngau nhién tic dong 1én hé thong. Nhirng nam gin
day, thé gii da hinh thanh mot hé thong cac phuong
phap tinh toan theo quan dlem mdi 1a tinh két cau xay
dung theo ly thuyét xac suit va 1y thuyét do tin cay,
nhu vay nhirng cac han ché va ton tai chinh cua cua
mo hinh thiét ké tat dinh s& duoc lam 1 khi thiét ké
theo md hinh ngau nhién. Hién nay da c6 nhidu nudc
st dung phuong phép thiét ké ngdu nhién (cap 1, cip
2, cip 3 va phuong phap Monte carlo) va cic tiéu
chuan vé do tin cdy dé ddnh gia an toan cho cong
trinh thuy loi. D& tiép can vdi phuong phap thiét ké
hién dai va st dung hiéu qua cac sb lidu thi nghi¢m,
s6 liéu quan tric vé cong trinh, nghién ciru da xdy
dung so bo mdt quy trinh danh gia an toan hé thong
ho dap theo phuwong phip md phong ngiu nhién
Monte carlo va Iy thuyét d6 tin cdy, ing dung bai toan
dé danh gia an toan cho hé thong ho chira thuy loi P4
Bac tinh Binh Thuén cii.

2. QUY TRINH PANH GIA AN TOAN HO
PAP THEO PHUONG PHAP MO PHONG NGAU
NHIEN VA LY THUYET PQ TIN CAY

Bai toan: Phan tich d6 tin cdy mot ddu méi ho chia
thuy loi gom 3 hang myc céng trinh: dap dat tran xa Il
va cong ngdm duogc két cau theo so d6 nbi tiép theo
phuong phap mé phong ngiu nhién.
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2.1. Phan tich hién trang h¢ thong

Hinh 1 1a mdt trong nhiéu cich bé tri mit bang cho
céc cong trinh trong hé thong thuy loi gdm: dap dang,
tran xa 1l va cong ngam, 3 cong trinh c6 thé duoc bd
tri lién nhau hodc tach roi tuy theo cic diéu kién vé
thiét ké va thi cong. Khi phan tich mi lién két cua cac
cong trinh theo cac so dd toan hoc, cac cong trinh nhu
trong hinh 1 dwgc lién két voi nhau theo hinh thirc
ghép ndi tiép vi chi mot cong trinh bi sy ¢d s& lam cho
hé théng bi su cb.

®

24| v
a. Tran va cong bé tri  b. Cong bé tri lién véi dap,
lién véi ddp ding tran tach roi
Hinh 1. B6 tri dau méi hé chira ¢6 3 cong trinh:
1. Bdp ding; 2. Tran xa lii; 3. Cong ngam; 4 Ho
chita nuoc.

Trong qua trinh lam viéc khi cac tai trong va tac
dong vuot qua gidi han chiu tai cia cong trinh s€ hinh
thanh mt co ché pha hoai dan dén cong trinh bi mat
on dinh. Tu viéc phan tich cac hu hong sy co co kha
nang xay ra véi tung loai cong trinh, xay dung cac ham
tin cay cho tung co ché sy co.

2.2. Xay dung ham tin cdy cho tirng co che sw co

Xac dinh cac ham strc chiu tai (R) va ham tai trong
(S) tac dung Ién cdng trinh tir cac md hinh két cau cua
cac cong trinh thuy l¢1i, cac thudt toan tat dinh, cac tiéu
chuan va quy chuan thiét ké. Ham trang thai gi6i han
hay goi la ham tin cdy Z cua co ché sy cO nhu sau
(Nguyén Vin Mao, 2014): Z =R(X,)-S(Y;) (1)

Ham sirc chiu tai: R(X, ) =R( X, X,.... X)) (2);

Ham tai trong: S(IG):S(I’I,)’Z,...,K,I) 3)

Trong d6: X,,Y,la cac cac bién ngau nhién, cac
anh hudng phat sinh tor moi truong nudc, moi trudng
dat da, moi truong nén va cong trinh, cac tinh chat cua
vat ligu xay dung.

Trong cac bai toan v€ an toan ho dap, cac bién ngau
nhién XY, thuong gap 1a: cdc myc nude hod; kich
thuc cong trinh va thiét bj co khi; cic chi tiéu co ly
luc hoc cua dat da, vat liéu xay dung cOng trinh; cac
thong so vé khi teong thiy van. Cac bién nay co6 thé la
cac bién xuat phat dugc tinh toan tir n quan trac, do dac
thong ké, cac thi nghiém hién truong va thi nghiém
trong phong hodc cac BNN X .Y, s€ la ham cua nhiéu
bién ngdu nhién xuat phat (Nguyén Vin Mao, 2014).

1 32 .

X, = (X2 X)) @
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Y= £V (5)

J

2.3. Phan tich thong ké cac bién ngiu nhién
trong cac ham R, S

2.3.1. Kiém dinh ludt phén bé ciia cic BNN X;

Str dung tiéu chuan chuan khi binh phuong dé kiém
dinh ludt phan bd xac suat cia BNN Xi ¢6 n gia tri
quan tric, thi nghiém. Céac budc thyc hién nhu sau
(Nguyén Quy Hy, 2002).

(1) Gia thiét (H,) luat phin bd xac sudt Fix
cua BNN.

(2) Xac dinh cac tham sb trong ham mat d xac suat
bang phwong phip md men hodc phuong phap wdc
luong hop 1y cuc dai, sb lugng tham sb las.

(3) Phan chia s6 khoang;: k (6g K< 20) , chiéu rong
cita mdi khoang d. g = (Ko =) ;X ) ©6)

Trong d6: Ximax; Xmin: Gid tri 16n nhét va nho nhit
ctia chudi n s6 liéu quan sat vé BNN;

(4) Bém s quan sat roi vao tung khoang H va tinh
XAc suit pj trong khoang j la:

(aj_l,aj)’ J=1>k.

p; :F(x=aj)—F(x=aj_1)

(7)
2
(5) Tinh gid trf cia Uy _ 3" (,=mp) ()
J=1 np;
(6) Tra bang ctia phan b ( Zz) xac dinh dugc gia
(S
Trong do: f=k-s—-lLg=1-a véi a: Xac

sudt nhim, q: Mtc dam bao.

(7) Kiém tra diéu kién: U > y7 9)

- Néu diéu kién (9) duoc thoa man: Gia thiét H, bi
tir chdi tirc 12 BNN d6 khong théa mén luat phan bd
x4ac suét lya chon ban dau;

- Néu diéu kién (9) khong thoa min: BNN c6 luat
phan bd x4c suét ly thuyét 1a Fx) véi xdc sudt nham o
hay mirc dam bao q.

2.3.2. Cdc dic trung thong ké ciia BNN Xi

THI: Céc bién ngau nhién c¢6 dang phdn b6 chudn

N( Hyi» 0)2(1) (Nguyén Quy Hy, 2002):

Ky vong (#Xi)Vé. dd léch chuin (O—X")cﬁa bién
ngau nhién Xi tinh theo (10) va (11):

- 1 n
ty =X, =;-ZX,~ (10);
i=l

2

o, =JL.i<x,.—uX,-> (1);

n-13
Ham mat d6 xac suat f(x) va ham phan b6 xac suét
F(x) cua BNN Xco6 dang nhu (12) va (13):
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(X—HX)2
_ 1 20}
1= 5n (12);
x)zjf(x)dx (13)

TH?2: Cdc BNN c6 ludt phdn bé xdc sudt bat ky

(1) Bién doi cac BNN c6 luat phan bd xac suat bat
ky vé luat phan bd chuan sao cho cic gid tri ctia ham
mat do fx; va ham phin bd xac sut Fx; ban dau khac
phin bd chuin bang cic gid tri twong tmg cia mot
BNN c¢6 phan bd chuan tai diém thiét ké
X (X, X,,X,,...X,) (Mai Van Cong, 2019).

39000

fa(X7 )=é¢(%} (14);
Fy, (X)=¢[XG_—“XJ (15)
Xi

+ Tinh céc ddc trung théng ké moi: (' ,;07,.) .
:uXt:X; _q)-l (FXi (X[*))GXI (16)’
_ (D(CD'I(FXZ- (X;))) (17);
" fxi (X))

Trong dé: @' : L ham nguoc cta ham phan bd chudn.

(2) Giir nguyén luat phan bd xac suit ciia BNN d6
va md phong ngau nhién theo diing luat phan bd xac
suat da duoc kiém dinh trong muyc 2.3.1.

Tuy nhién, nhiéu nghién ciru da chi ra rang: da sb
céc luat phan bd xac sudt ctia cac bién ngdu nhién, cac
him d bén va ham tai trong tac dong lén cong trinh
xdy dung c6 dang phan bd chuan hodc gan véi phan bd
chuin (Nguyén Vin Vi, 2018). Trong myc 2.3.2 nghién
clru s& tap trung vao md phong cho cac bién va ham
ngau nhién c6 dang phan bd chuan.

2.4. M6 phéng ngiu nhién cac bién ngiu nhién
trong ham tin ciy Z

Su dung phuong phap Monte Carlo dé mo phong
hay tao lép ra N bién ngiu nhién khi da biét luat phan
bd xéc suat cia BNN d6 va X; dugc mé phong theo
ham ngugc ciia ham phan bd xac suit F(x):

X, =F"(R)(10), v6i R 1a s6 ngu nhién c6 phan
b déu trong khoang (0,1) (Nguyén Quy Hy, 2002).
;. Rp,) €0 phan

(1) Tao cac s6 ngau nhién (R, R,
b6 déu R (0,1)
(2) M6 phong cac BNN

()(il,)(iz,...,Xi");(Y;,Y_Z,...,Y_m)theo (18):

12
=aX,,.(ZR. —6)+X” y- (ZR 6j+w (19)
AN
(3) Tinh céc gia tri X;, Y; theo (4) va (5);
(4) Tinh gia tri cac ham R(X;), S(Y;) va Z theo (2),
(3) va (1); dugc gia tri Ry, S; va Z;
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(5) Céc tinh toan tir (1) dén (4) duogc lap lai N lan
va nhdn dugc N gia tri cia cac ham R, S va Z.

Dé két qua tinh do tin cay 6n dinh va hoi tu thi sd
lan mo phong (N) vé bién ngau nhién va ham tin cdy
tinh theo (20) va N phu thudc vao sai sb tuong dbi cua
ky vong va do léch chuan cho trudc (aﬂ, a . ) :

1 2+a’
N= — N N= 3 -
a;, oz, (20)

2.5. Do tin cay hé théng

- X4c suét an toan Pat va xudt sy ¢d Psc cta mdi co
ché sy ¢d (Nguyén Vin Vi, 2018).

_m. 21);
at N
P, =P(Z>0)=¢(p) (22);
P =1-P, (23);

Trong d6: m 1a s6 1an R > S hay s6 1an ham tin cay
7>0; N 1a téng s6 1dn md phong vé ham tin cdy Z; ¢ :
ham phan bd chuan; B: Chi sé d9 tin cay.

- B tin c@y cia phan tir cong trinh va hé thong:

+ Xay dung ma trdn xac suat lam vi¢c an toan cta
cac cong trinh nhu bang 1, voi gia thi€t c6 n cong trinh
trong hé thong va m co ché sy co xay ra véi tirng cdng
trinh do.

Bang 1. Ma tran xac suat lam viéc an toan
cua cic cong trinh

Swucd | CT1 | CT2 | CT3 | .... [ CTn
Sl_l‘ co 1 P11 P21 P31 Pnl
Sl_l‘ cO2 P12 P22 P32 ceee Pnz
Sl_l‘ c03 P13 P23 P33 ceee Pn3
Sl_l‘ co0 4 P14 P24 P34 ceee Pn4
SLI' Cé m le P2m P3m an

CT1 CT2 T3 CT

PTC | R | Py | By By

PCTi
+ DJ tin cay cua cong trinh i (i=1,n): "« tinh theo

tap hop cac sy co j co thé xay ra vai cong trinh, dugce
xac dinh nhu xac sudt cua cac bién ngau nhién xung
khac va phu hop véi dinh ly cong xac suat:

P1-Y (15
Jj=1

Trong do: P la xac suét an toan cta trng co ché su
¢d (su ¢b j ctia cong trinh i) va dugc tinh theo (18); m:
s6 cac su cb c6 thé xay ra v6i cong trinh i (Nguyén
Vin Vi, 2018).

+ D9 tin cay cua hé théng lam viéc theo so dd ghép
ndi tiép P! dugc xic dinh theo dinh ly nhan xac suét:

n
HT CTi
- I |Ru
i=1

(24);

(25).
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+ Hé théng lam viéc an toan khi: P> [ } (26);

trong do: [131’;” } 1a d6 tin cay cho phép cuia hé thong.

3. PHAN TiCH PQ TIN CAY CUA PAU MOI
HO CHUA THUY LOI PA BAC

3.1. Hién trang ho chira thity lgi Pa Bac

Ho chira nudc Da Bac la cong trinh cép III duoc
xay dung hoan thanh nim 1998 tai x4 Vinh Hao, huyén
Tuy Phong, tinh Binh Thuan cii (hién nay la phia dong
tinh Lim Dong). Ho chira c6 dung tich 8.9 triéu m’ véi
nhiém vu: cung cAp nude tudi cho 394 ha dit canh tac,
cép nudc sinh hoat va cong nghiép cho xi Vinh Hao
1.700m3/ng.dém va giam lii cho vung ha du. Cac cong
trinh dau mdi hd chira gdm: dap dt, tran xa lii va cong
ldy nu6c dudi dap (Cong ty TNHH Tu vén Trudng Dai
hoc Thuy loi, 2019).

Sau mot thoi gian van hanh khai thic mét sb hang
muyc cong trinh da xuat hi¢n nhirng hu hong, xubng cp
de doa dén su an toan cua ho dap: mot s6 bo phan cua
cum ddu mbi da bi hu hong xudng cép va can c6 cic
danh gia dinh lugng vé mitc an toan cua cac cong trinh

nay, cu thé nhu sau:

- Voi dap dat: kiém tra nude tran dinh dap; tinh 6n
dinh troeot mai thugng luu va tregt mai ha luu; Xo1 mai
ha luu va lugng mat nude cia hd chira.

- Vi tran xa lii: kiém tra kha ning thao lii cla tran.

- V6&i cong ngam: kiém tra thim doc theo
mang cong.

3.2. Phan tich an toan diu moi ho chira Pa Bac

3.2.1. 86 liéu tinh todn

- Véi cac s lidu thu thap duoc tir ho P4 Bac: cac sb
liéu quan tric, s6 liéu tir hd so thiét ké, ho so thi cong,
hoan cong, cic danh gi4 hién trang va stra chita nang cap
cong trinh dau mdi trong cac thoi ky. Pé mo phong
phuong phap tinh nghién ctru da gia dinh cac BNN co
luat phan bd chudn va xac dinh cac dic trung thong ké vé
ky vong (1), d6 léch chudn (o) nhu cac bang 2, 3,4, 5.

- Céac tinh toan md phong cho 2 truong hop muc
nuée ho: MNDBT + 33.4 va MNLTK + 35.01.

42.00 L) ] 360 ] 1 0 1
e f 1 BT CAP Pl DAY 30CH AN 1 1 t
38,00 o Wil LOG BN BOC 0C- 1
36,00 T B3 TRI IO Uﬂl-nm 25,00 TR XUONG
54,00 Dk LAT KN DAY 30CM —) MNDET=<30 400 r
32 00 oM LOT DAY 100M — _.\_‘ :{ "~ cip pelil - 200
50 00 ~ el E _. x-?{ 2.0
28.0
2= T M B~y
5 . 500 3 2500
e MCa 2500 R K 3548
2400 T @i*—' 220 Ao
2200 ~  walarE R i o
0o N Ereer e
LETC | I o ——— Perannt- -
15.00 —
14.00 e ns 2331
ool |} ! . s 4 }
10,00 T “'f-'“_“l';‘ LIRS . ok Pl 2304 DAY 1bens vhi LO¢ TERRAM T31200 ek ol xh v 1000
8.00 TN UG T4 A A0 TRAN ¥h oG vifugc TERRRM| T3 1000 AT THO LG KAy 300 L A hOC{TAY D TU D40 §owe
B.00 i 0P CAT|CU! s
400
200
o
HOANG CACH o 1410 590 7.00 S(I 130 6.0 1 7D, 18.50 1350 800 300 10.00 .00
- o . I ~ ok BC ae o a .n 2 o
0 WAT Bk | = b % no+ N3 ae = ] & o8 - w
CA0 DO WET BT T 5 = = S H ga o @ *:] s =

Hinh 2. Mt cdt ngang déap dat Pd Bac (Cong ty TNHH Tu vin Truwong Pai hoc Thiy loi, 2019)

Bang 2. Cac BNN c6 phan b6 chuin dé tinh PTC ciia sy ¢6 nwéc tran dinh

Tén BNN BNN u c
Cao d¢ dinh dap Zy (m) 35.30 0.2
Zm 33.4 0.3
Cao d6 muc nudc hd (m)
Zm2 (m) 35.01 0.3
Cao do day dap Z, (m) 19.5 -
A A V) (m/s) 19,90 2
Van toe gio V, (ms) 13.80 2
A axs ax g D2 (m) 1300 20
Chiéu dai da song D2 (m) 1500 25
Goc cua huéng gi6é so véi phuong vudng goc vdi a 0 i
tuyén dép.
. hy, (m) 0.82 0.2
Chiéu cao song leo
h,,, (m) 0.66 0.15
Gia tdc trong tuong g(m%/s) 9.81 -
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Bang 3. Cac BNN c¢6 phin b chuin dé tinh PTC ciia sy ¢6 x6i mai va chan khay dap

Tén BNN BNN u) c
Chiéu dai trung binh day dap Lg (m) 100 5
Hé¢ s trung binh mai thugng luu m 3.0 0.25
Hé s6 trung binh mai ha luu my 2.63 0.25
Chiéu day trung binh clia tang thim 16p 1 T1 (m) 4 0.4
Chiéu day trung binh cta ting thim 16p 2 T2 (m) 5 0.5
S 0.35 0.03
Zmnl =334 max
Jchankhay 0.16 0.01
S 0.47 0.04
Zmn2 =35.01 max
Jchankhay 0.18 0.02
Gradien thim cho phép tai cira ra [/]° 0.8 -
Gradien thAm cho phép cuia vat liéu lam chan khay [J ]L.ha”kha_v 0.85 -

Béang 4. Cac BNN c6 phan b6 chuén dé tinh PTC cia sw cd trwgt mai thwong luu, ha luu

G,OC ma sa} tr(gng cua Luc dinh don vi cta cac khoi dat Dung trong cua 16p dat dap | Hé sb tham dap, lang

cac khoi dat dap, lang R A 1x v A LA
X dap va nén dap, lang tru va nén tru va nén
tru va nén

BNN u c BNN u c BNN u c BNN u

Prdp) |2526|° | C(KN/m*) | 149 | 2.235 | y,(KN/m®) | 178 | 1.7 | K,(m/s) |1.10x10°
Pu(dp) | 2526 3 | Cy(KN/m*) | 125 | 0.975 | 7, (KN/m’) | 15.1 | 1.5 | Ky(m/s) | 1.5x107
Pur(dp) | 21.26 | 2 | Cy(KN/m*) | 115 | 0.975 | 7,y (KN/m’) | 164 | 1.6 | Ky (m/s) | 1.1x107
Paa(d@o) | 38 | 4| Cun(KN/m?) | 1332 1.998 | 7, (KN/m’) | 22 | 2.2 | Ky(m/s) | 2.0x107
Prent (45 ) | 196 | 2 C oo (KN /m*) | 1573 | 2.3595 | ¥, (KN/n?) | 19.8 | 1.9 | K,pu(m/s) | 1x10°
Pren2 (dg) | 194 | 2 V(KN /1) | 19.6 | 1.9 | K,pn(m/s) | 8x107

3.2.2. D tin cdy ciia h¢ thong [ p;ff] 0015 . .. . . o

(1) Két qua tinh toén dé tin cdy hé dap Pé Bac : va do tin cdy cho phép cta h¢ thong

cong trinh thuy loi theo ly thuyet do tin cay, do vay
nghién clru s& liy xac suét sy cb cho phep cua hé
thong theo mirc bao dam phong lii thiét ké véi cong
trinh hd dap cap II 1la P =1.5%, thc la

7 ]=0985[B]=2.17

- Hién nay nudc ta chua co tiéu chuan thiét ké [Pa,

Bang 5. Céc bién ngiu nhién tinh d9 tin cdy ciia tran va céng ngim

- Gia thiét n cong trinh trong hé thong (dap,
tran, cong) déu déng vai trdo quan trong nhu nhau
va lam viéc theo so d6 ghép ndi tiép, do tin cay cho
phép ctia mdi cong trinh (Nguyén Vin Vi, 2018).

Tén BNN BNN u) c
Cao do ngudng tran Zid 30.9 0.25
Luu lugng xa lii thiét ké Qu(m3) 381.52 6.5
Zml 33.4 0.3
Cao d6 muc nudc hd 7 (m)
So6 khoang tran n 16 -
Bé rong 1 khoang tran b (m) 1.9 -
Hé s6 luu lugng ctia tran m 0.373 0.04
Hé s6 co hep bén € 0.907 0.09
Chiéu dai than cong ngam L. (m) 60.5 1
Gradient thim cho phép ctia dét sét dip xung quanh than cdng [J ]C,, 4 -
Cao do MNN & dinh cudi cong Z, (m) +25 0.3
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(2 ]= ‘n/[lfj”} =0.99799; [8] =2.57

- Céc tinh todn todan md phong bién ngiu nhién va
ham tin cay dugc thuc hién N = 65000 lan dé két qua
tinh d¢ tin cay cua cac co ché sy ¢b hoi tu nhu bang 6.

- B¢ tin cay cua hé théng duoc tinh b?mg ph?m mém
Open FTA nhu hinh 6 va cic két qua duoc théng ké

vao bang 7.

Bang 6. Ham tin ciy va x4c suit sw co ciia cic co ché sy ¢d
(Tén va ky hiéu cua cac BNN trong cac ham tin cdy Z bang 6 nhu trong bang 2, 3, 4, 5)

Xac suét su cd Py, Anh '
£ N hudéng dén
T Sured Ham tin cy 2 Zomi=33.4m | Zppy=3501m | swcd h
thong %
e \ 5 2
p | Nudewandinh o7 [z 12100 YL cosar ki, 0.00022 0.29400 81.15%
dap 8(Z,,~2,)
Truot mai . .
2 | thuong luu 2, =| 33 (eh,+ (%, ~.5,) anp) [Htaﬂaﬂaﬂv’)mm 0.00061 0.00110 0.30%
3 | Truotmdi ha {Z W,,Asma,,] 0.00259 0.00468 1.29%
luu =
4 | Xoimaihalwu | z, =[J]" —Jm™ 0.00191 0.02869 4.00%
5 | X6ichankhay | zs =[J]""MY —gme 9.25E-05 0.00231 0.64%
6 | Hochuabi o o pamosr _ o 1 5.38E-13 4.23E-10 0.005%
tham mat nudc
Khé nang thao _ A o
7| 18 eta trin Z,=0, —c,me.y b 2¢.H 0.00342 0.04706 12.60%
Xo6i doc theo 7 _7
8 | mang cong zy=[J], —L—2 6.71E-06 5.12E-05 0.015%
ngﬁm ¢
Bang 7. P§ tin ciy ciia hé thong hd dap P4 Bac
Zom=33.4m Zo=35.01lm
Cong trinh Anh hudng dén sy cd
¢ Psc Py B Psc Py B | b thone A
Pap dét 0.00542 0.99458 2.55 | 0.66922 | 0.33078 | 0.44 90.10%
Tran xa I 0.00342 0.99658 2.70 | 0.95294 | 0.04706 | 1.67 9.882%
Cbng ngdm 0.00001 0.99999 435 | 0.99995 | 0.00005 | 3.88 0.018%
Hé thdng 0.00882 0.99118 2.37 | 036231 | 0.63769 | 0.35
: P (2) Phan tich cdc két qua tinh dé tin cdy
- Khi cao d6 myc nudc hd +33.4m (MNDBT), cum
dau mdi hd Pa Bac 1a mot hé théng nbi tiép va lam
viéc an toan theo tiéu chudn vé& DTC voi
Fodiel® P =098919>| P | <0985 hay
|\_ B =2372[B]=2.17. Céc cong trinh trong cum
'/ Y r M r r r
’T‘ dau moi gom: dap dat, tran va cong cd xac suat an toan
P T Tm % - lan luot 1a:
o L L AT o P
(cm) (o) (o) () (o) (me)  PA® =0.99458 PL™ =0.99658; Py =0.999993

Hinh 6. Xac sudt sw c6 hé Zhéng
ho thuy lgi Da Bac (OPEN FTA)
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déu 16n hon d tin cay cho phép [P,] = 0.99799.

- Khi myc nude hd +35.01m (MNLTK), hé thong
c6 kha nang bi sy cb va do tin cay cua hé théng thap
hon  nhiéu SO véi bTC cho phép
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P =063769<| P | <0985 lite nay chi s do tin

T'20.35. Néu dap dt bi su ¢b
thi day la céng trinh ¢6 anh huéng nhiéu nhat dén an
toan cua hé thong ho dap (90.1%), 2 cong trinh con lai
1a tran xa 1ii va cong ngdm c6 anh huong khong déng
ké, lan luot 12 9.882% va 0.018%

+ Dap dét c6 chi s do tin cay nho hon nhiéu so véi
chi s6 d6 tin cdy cho phép xdy dap

ﬁdap =044 < [ﬁdap] =257 va dap c6 kha nang xay ra

su ¢d do nguyén nhan chinh 1a nudc tran dinh dap
(81.15%), 5 co ché su ¢b con lai cua dap dat c6 mirc d6
anh huong nho khong dang ké (<=4%) dén an toan
dap dang.

+ Trong nghién clru nay, coi do tin cdy cuia tran la
do tin cdy cua co ché su cd vé kha ning thao I,
Buran =1.67<[ Byan |=2.57, dy 1a sy c6 vé kha ning

thao cua tran tinh theo LTDTC. Tuy nhién, khi tinh
theo cac tiéu chudn tit dinh thi Q, = 381.52 ciing xap
xi luu luong cin xa lii thiét k& Quay = 379.62 nén c6
thé coi 1a tran c6 du kha nang thao dugc 1 thiét ké mac
du chi s6 do tin cay khong cao.

+ Céng ngam co do cao khi

Biyan =3-88> [ﬁwng] =2.57 va lam viéc an toan trong

cay ca hé théng 1a B

tin cay

cac truong hop tinh toan, su ¢d thdm doc theo mang
cong c6 anh huong khong dang ké dén PTC cua hé
thong (0.015%).

3.3. D¢ xuit phuong 4n ning cip hé thong ho
thuy lgi D4 Bac

Tir cac phan tich két qua tinh toan trong muc 3.2 va
céc két qua tat dinh trong ho so ning cap hé thong Pa
Bac, can thiét phai ning cép hé théng D4 Bac dé dam
bao an toan cho dap dat (Cong ty TNHH Tu van
Truong Dai hoc Thuy lgi, 2019).

- Phuong an 1: Gilt nguyén cao trinh dinh dap, nang
cép mo rong tran xa Id. Dé ha myc nudc li Xuéng thfip
sao cho nudc khong tran dinh dap, thi phdi mé rong
thém tran xa 1 toi thidu 12 35m nhung day 1a phuong
an khong kha thi vi: toan bo dia chat tuyén tran xa i 1

TAI LIEU THAM KHAO

da cung it nit né, phia vai trai tran 1a go doi di xay
dyng nha quan 1y hd, phia vai phai tran tya vao vai nii
nén nén mé rong tran hi€n hiru s& rat kho khin va ton
kém vé kinh phi.

- Phuong an 2: Gilt nguyén kich thudc tran, nang
cao trinh dinh d4p 1én cao d6 +37.21m va phai dip dap
v6i khdi luong dép 16m, dap cao thém 1.82m, hé théng
cira van cua tran va thiét bi phai dugc thay thé, ton kém
vé kinh phi nén phuong 4n nay khong kha thi.

- Phuong an 3: Giit nguyén kich thudc tran va nang
cao trinh dinh déap 1én cao d6 +36.2 (ddp dap cao thém
0.9m) va két hop lam tudng chin séng bang BTCT cao
0.6m, diéu chinh quy trinh van hanh tao dung tich
phong 1ii ciia hd chira. Day 14 phuong an phi hop hop
v61 hién trang h6 P4 Bac va co tinh kha thi cao vi: Vat
lidu dat st dung dé dép san co, cu ly van chuyén ngén;
Mai ha luu dap bi hu hong nghiém trong nén can phai
xir Iy cac hd x0i cuc b xong sé& tién hanh dép ap tric
ha luu két hop ning dap cao dap lén 0.90m, chiéu cao
nang dap 0.9m khong 16n nén thi cong thuan lgi. Pay
1a phurong an phii hop dé nang cip ho dap P4 Bac.

4. KET LUAN

Tir viéc gioi thiéu hién trang ho dap tinh Binh
Thuan cii (phia dong tinh Lam Ddong) va so bd phin
tich cac han ché cua phuong phap tat dinh khi thiét ké
cong trinh thuy loi, nghién ciru da xay dung bai toan
danh gi4 an toan ho dap theo phuong phap md phong
ngau nhién Monte carlo va day c6 thé coi 1a mot quy
trinh don gian tinh d6 tin cdy cua hé thong ho dap
thuy lgi theo 1y thuyét do tin cay cap do III. V&i cac
sb lidu thu thap duoc, nghi€n ctru da rng dung quy
trinh danh gia dé phan tich an toan cho dau mdi ho
thuy loi P4 Bac trong d6 cac mdé phong ngiu nhién
duoc thuc hién cho cdc bién va ham ngiu nhién co
phin b6 chuan va dé xuit mot sd phuong 4n ning sira
chita cho hé thong. Cac két qua trong nghién ciru 1a
tai li€u tham khao cho cong tdc xay dung cac tiéu
chudn vé do tin cdy cho cong trinh thuy va cac thiét
ké, nang cap stra chita, quan Iy van hanh an toan cong
trinh thuy loi ¢ Viét Nam.

Bao dién tir tinh Binh Thuén (2025), Ddnh gia hién trang cong trinh thiy loi mua mua lii 2025.

Nguyén Véan Mao (chi bién) va nnk (2014), Co so tinh do tin cdy an toan ddp, Nha xuét ban Xay Duyng.

Nguyén Quy Hy (2002), Phurong Phdp mé phéng sé Monte Carlo, Nha xuat ban Dai Hoc Qubc Gia Ha Noi.
Nguyén Vin Vi (2018), D¢ tin cdy ciia cong trinh xdy dung, Nha xuat ban ban Khoa hoc tu nhién va cong nghé.
Mai Vin Cong va Lé Hai Trung (2019), Phdn tich d¢ tin cdy trong kj thudt céng trinh bién, Nha xuit ban

Bach Khoa.

Cong ty TNHH Tu van Trudng Pai hoc Thity 1oi (2019), Bdo cdo déanh gid an toan ddp: cong trinh hé chira nuéc

Ba Bac tinh Binh Thudn.
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Abstract:
SAFETY ASSESSMENT OF IRRIGATION DAMS USING STANDARD
SIMULATION METHOD AND RELIABILITY THEORY

In 2025, the old Binh Thuan province (now the eastern part of Lam Dong province) has 40 irrigation reservoirs in
operation, many of which were built in the 90s under conditions of limited capital, construction techniques, design
capacity, and calculation documents. During the operation of these dams, a number of problems have affected the
safety of the system, such as: many reservoirs have not been allocated funds for investment in repair and
upgrading, so they are damaged and have a high potential risk of insecurity when storing water; difficulties in
forecasting and warning of floods for downstream areas when reservoirs have not yet discharged floodwaters due
to the lack of upstream rain gauges and downstream flood warning systems, the protection corridor of the works
is encroached upon and garbage is dumped into the canal system, irrigation water is arbitrarily taken without
permission. Therefore, it is necessary to re-evaluate the safety level of the current dams. The study applied Monte
Carlo stochastic simulation method and reliability theory to build the safety assessment problem for irrigation
dams, quantitative assessments of system reliability were applied to the Da Bac irrigation reservoir system in old
Binh Thuan province.

Keywords: Confidence function, confidence, random simulation, random variables, probability of failure.
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