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Tom tat: Ung dung thiét ké ngdu nhién va phan tich rii ro trong thiét ké cong trinh xay
dung néi chung ciing nhu cong trinh thuy loi néi riéng hién dang duoc phé bién va 1a xu thé
chung trén thé gidi. Tai Viét Nam nghién ciru 1ing dung Iy thuyét ndy trong thiét ké céng trinh
M&i chi dang & nhitng bude dau va dang dege mé rong hon trong nhirng nam gan ddy. Ni
dung cua bai bao trinh bay muc #éu nghién ciu va cach tiép cdn dé rai “Nghién ciru ung dung
Ii thuyér dé tin cdy va phan tich rui ro dé danh gid mirc dam bdo an todn cho hé thong cong
trinh thay loi ldy nwée bang ho chira trong diéu kién Viét Nam ™, dong thoi trinh bay vi du iing
dung Ii thuyét do tin cdy phdn tich an todn cong trinh tran dé lam rd Cac Vdan dé can t6 chire

nghién czu.

1. Giéi thi¢u chung

Viét Nam 1a mot trong nhitng qubc gia co
nhiéu ho chira. Bé mang lai nguén loi 16n, cac
hd duogc thiét ké véi da muc tiéu, trén luu vuc
khai thac theo hé théng bac thang, clng Vi
cac hd nho trén cac sudi thuong ngudn tao
thanh “mang ludi kiéu day bau, day bi’’. Trir
mot s6 ho trén cac luu vue 16n ¢6 nhiém vu
phong lii, con lai phan 16n cac hd, nhit 12 cac
ho thily dién & mién Trung hau nhu chwa dugc
cha trong dén kha nang phong li.

Trong mot vai thap ki gan day, anh hudng
cta bién d6i khi hau 1am cho tinh bat thuong
cua thoi tiét ngdy cang rd rét, anh huong cua
thién nhién d6i véi an toan hd dap ngdy mot
khé kiém soat, duong nhu tré nén “vo han”.
Trong khi d6 kha ning dau tu vé khoa hoc
cong nghé, vé tai chinh dé dam bao an toan
cho hd dap chi 1a “hitu han”. Nhu vay loai
ngudi dang phai d6i mat voi tham hoa do su
cd v& dap gy ra. Nghién ctu giai phap nham
dam bao an toan hd dap va giam thiéu thiét
hai do v& dap gy ra ddi vai cac qudc gia co
nhiéu hd dap, trong d6 co Viét Nam ludn 1a
van dé thoi su mang tinh cap thiét [7].

Chon mitc dam bao an toan cho hd dap bao
nhiéu trong diéu kién tinh bat thuong cua
thién tai ngdy mot tro 1én gay git nhu hién
nay la hop 1i ? Mot trong nhitng cach nghién
ctru dé tim 101 giai cho ciu hoi dit ra 1a tiép
can véi thiét ké ngau nhién va phan tich rai ro.

Bai bao nay gigi thiéu mot s6 nhan thic
ban dau 1am co s¢ dat bai toan nghién ciu ing
dung thiét ké ngau nhién va phan tich rui ro
cho hé théng thuy loi liy nuéc bang hd chia
trong diéu kién Viét Nam.

2. Tiép can véi thiét ké ngiu nhién va
phan tich rii ro dé xac dinh @9 tin ciy an
toan hé théng thiy loi ldy nwée bing hd
chiwra & Viét Nam.

Tiép can voi thiét ké ngdu nhién va phan
tich rui ro trong linh vuc cong trinh xay dung
la céch tiép can khoa hoc hién dai, ddi véi
Viét Nam day con 1a mot cach tiép can méi.
Thuc hién céc thiét ké ngau nhién va phan tich
rui ro thuong phai vuot qua nhitng khé khan
vé toan hoc, vé co s& dit liéu. Do nhitng kho
khan trén nén cach tiép can vai thiét ké ngiu
nhién & nhitng murc d¢ xéac suat khic nhau:

- Tiép can murc dd xac suét cép do 0, thiét
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ké truyén thong, phuong phap hé sb an toan.

- Tiép can mirc dd xac suit cép do 1,
thiét ké ban xac suat, phuong phap nhiéu hé
s6 an toan.

- Tiép can xac suat cip do II va cap do III,
phuong phéap tiép can ngiu nhién .

Murc d6 111, trong d6 cac ham phan bé cua
c4c bién duogc gitt nguyén quy luat phan bd va
cac tinh toan khong str dung cac phuong phap
gan ding. Cap do II, sir dung cic phuong
phdp gan ding dé bién d6i luat phan bd cia
C4C tai trong va stc chiu tai vé cac ham phan
bd chuan, cac tinh toan st dung cic phuong
phdp X&c suit gan dung. Mot trong nhiing
phuong phép gan dang duoc sir dung phd bién
trong cac bai toan thugc linh vyc cong trinh
xay dung hién nay la giai cac bai todn trong
khuén kho 1i thuyét d6 tin cay. [2], [5].

Mot trong nhiing ndi dung quan trong Ung
dung 1i thuyét do tin cay vao bai toan hé thdng
la nhan biét hé thong va mo ta hé thong. Hé
thong cong trinh thuy loi 14y nudc tir hd chira
dugce dé cap dén trong bai b4o nay bao gom
cac cong trinh tao thanh ho chua, hé thong
kénh va cac cong trinh trén kénh. B¢ tim mirc
dam bao an toan hay d tin cdy vé an toan cho
hé thong cong trinh thiy loi can tim dugc do
tin ciy an toan cua thanh phan (cac cong
trinh) va do tin cay cua ca hé théng.

Trén thé gidi, tir nhitng ndm 90, 1y thuyét
do tin cdy va phan tich rui ro dugc quan tim
tmg dung nhiéu trong linh vuc cong trinh
thuy. Nhiéu nuéc da dwa vao tiéu chuan ki
thuat nhu céc nuée chau Au co 1SO 2394 vé
tinh todn cong trinh theo d6 tin cdy; Trung
Qudc ¢ tiéu chuan nha nuéc JB 50153-92,
“Tiéu chudn thong nhdt dé thiét ké két cdu
cong trinh theo dg tin cdy”; [3]. Cho dén nay,
& Viét Nam, cac hé théng thuy loi d4 va dang
dugc thiét ké theo phuwong phép truyén thong
(tiép can xac suat cap do 0). Trong khi do,
hang chuc niam nay, 1y thuyét do tin cay va
tudi tho cong trinh d4 dwa vao chuong trinh
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giang day chinh cta céac truong dai hoc nhur:
Dai Hoc Bach Khoa, Pai Hoc Xay Dung, Dai
Hoc Thuy Loi... Mot s6 cac nghién ctu méi
gan day ung dung li thuyét do tin cdy trong
linh vyc thuy lgi cling méi chi thu duoc &
mttc d6 cac luan van tién si va thac si vé cac
van dé& nhu: “Probabilistic Design of Coastal
Flood Defences in Viet Nam - Thiét ké ngdu
nhién hé thong phong lii bo bién Viét Nam’’,
[1]; “Nghién ciu xday dung phuwong phdap danh
gia chdt liwong hé thong céng trinh thuy néng
theo Iy thuyét dé tin cdy trong diéu kién Viét
Nam”; “Phan tich én dinh ciia mét sé tuyén ae
thuge hé théng séng Hong va sbng Thai
Binh™; “Thiét ké xdc sudt va phan tich rii ro
cho dé séng Puong — Pong bang chiu tho
séng Hong Viét Nam” ;“Nghién cieu on dinh
mai déc dé, dap”, [3]. Két qua nghién ciru gan
day cta dé tai doc lap cdp nha nudc dé nghi
mg dung li thuyét do tin cay va phan tich rui
ro vao trong nghién cau xac dinh do tin cay vé
an toan cho cong trinh xay dung trong diéu
kién thién tai bat thuong, [7].

Cac nghién ciru néu trén 1a nhimng tién dé
thuan lgi cho viéc nghién ctau ap dung ly
thuyét do tin cay va phan tich rai ro vao bai
toan danh gia an toan cho cac cong trinh thuy
loi va hé thong thuy loi trong diéu kién Viét
Nam. Tuy nhién viéc nghién ctru ap dung vao
Viét Nam hién nay con nhiéu van dé can phai
nghién ctu. Trong d6 cac nghién ciru co ban
khéng chi dbi véi viée dat va giai cac bai toan
Xac suat, sir 1i s liéu dau vao ma phai nghién
ctru ca nhitng van dé nhu xay dung khung thé
ché chinh sach dén bu thiét hai do su cb cong
trinh, dua quy dinh tng dung mé hinh thiét ké
vao trong hé thong tiéu chuan ki thuat. ..

O hau hét cac hd chira thity lgi, cac cong
trinh ddu mdi, kénh muong va cic cong trinh
trén kénh, mdi cong trinh ¢6 chirc ning va
cong nang khac nhau nhung méc ndi véi nhau
dé thuc hién chung mot nhi€ém vu léy nuoc
bang hd chtra. Thudng quen goi 1a “hé thdng



cong trinh thay loi 1dy nuéc bang hd chira”
(HTTL).

Trong HTTL co ché 1am viéc ciia mdi cong
trinh 1a mot phan tr hoic mot hé thong con.
Ciing nhu cac hé thong khac, trong HTTL vai
trd ctia timg phan tir hodc hé thong con khong
hoan toan giéng nhau, tiy thudc vao vj tri ciia
n6 dimg trong hé théng, mdi quan hé giira céc
phan ttr va quan hé v6i hé thong. Tuy nhién c6
su thdng nhit 1a d6 tin cdy an todn cua hé
thdng phu thudc vao do tin cdy an toan cia
c4c thanh phan va lién hé giira cac thanh phan
trong hé thong.

Theo goc do chiu tai, do tin cay va an toan
cua hé théng tai mot thoi diém nao do phu
thudc vao chét lwong cong trinh, trong quan 1i
xay dung thuong danh gia bang kha niang chiu
tai hién hiru. Cach danh gia chinh xac kha
nang chiu tai caa hé thong cong trinh trong
giai doan thiét ké ciing nhu cong trinh hién tai
la mot bién phap kiém soat chat luong mot
cach khoa hoc. Nhu trén dd phan tich, mot
trong nhitng huéng quyét dinh chinh xac chi

tiéu an toan cho mot HTTL 1a tiép can dén
thiét ké ngau nhién va phan tich rui ro.

Muc tiéu “Nghién ciru ing dung li thuyét
dd tin ciy va phan tich rai ro dé danh gia
mirc dam bao an toan cho hé¢ thong cong
trinh thiiy loi ldy nwée bang ho chira trong
diéu kién Viét Nam” khong chi nghién ctu
dé xay dung cong nghé xac dinh chi tiéu an
toan cho hé thdng thuy loi 1dy nude bang hd
chita ma dong thoi dong gdp vao nhiing
nghién ctru co ban dugc cho 1a con dang thiéu
O nudc ta, [4].

3. Vi du tinh d9 tin cy cia cong trinh va
hé thong.

Hé thong 1ay 1am vi duy trong bai nay 1a hé
thong cong trinh tran tran xa 1.

Cay su ¢ ctia hé thong mo ta & so d6 hinh
1. Nhin trén so dd c6 8 su kién c6 thé dan dén
su c6 cong trinh tran. Véi muc dich mo
phong, vi du nay tinh d¢ tin cay vé an toan (do
tin cay khong xdy ra su cd) vé truot trén mat
tiép xuc gitta ddp va nén nhu so dd hinh 2.
(Tran s6 2 Pha Ninh.).

Su ce Trun xy lo
or f&32,0
Su cé Suce Su ce St cé bé phEn || C_c st
Nguing trun| | Céavan| | Déc nudc | | ti®u n"ng cekh c|
L W
l [or l ![or 1 lor [ 1 [or
Trut|LEt |y neilTK sail M | Truotd,y|| Truot,lat || Xai.tieu
g-y coajigac tuong bén || n"ng

Hink 1. So do cdy sir c6 thanh phan:
Sw o o tran Xa li.

Bai toan tiépq can xac suit theo mirc do I
bicu kién dé cong trinh an toan theo trang
thai gidi han phai thoa man cong thirc sau:
nN, < kﬂ R ).
Tir (1) thanh 1ap ham xac suat
leF(R(Xi))_F(N(Xi)) (2)
Trong d6: F(R(Xi)): 1a ham stc chiu tai ;

Hinh 2. So do cdc ngoqi lyc tac dung
Ién tran so 2

F(N(Xi)): 1a ham tai trong; X, = X, £ AX, Véi
X, la gia tri trung binh ciia X,, AX, la sai s6
trung binh sé hoc ciia X,; khi Z, >0: cong
trinh an toan; Z, =0: cdng trinh bi sy cb;
Z, <0: cong trinh khdng an toan, bi sup do,
xem hinh 3.
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Z,=0 bién hu hdng

Z,<0
Vung hu hdng

z,<0
Vung khéng hu hong

| X1
Hinh 3. M@ phdng bién hw héng (si c6)
Z,=0
D9 tin cdy an toan cua cong trinh duoc xac
dinh theo cap do I (FORM) nhu sau:
Hzq .
ﬁl =2 ) (3)
Oz
Trong d6: u,, la ky vong cua ham Z;:
1, = F(R(X, )~ F(N(X,)), oz Ia sai s6 quan

2
X o
phuong chiaham Z; : o, = \/2{5—21] oy
X

Khi thuc hién cac bai toan trong linh vuc ki
thuat nhu vi du trén, chiing ta thuong gap mot
s6 van dé kho khan nhu sau:

- Khong di s6 lidu dé tim dugc ham phan
phdi ctia cac bién ciing nhu xac dinh cac tham
s6 thong ké ciia ham ngiu nhién.

- Do hién tai ¢ Viét Nam chua c6 cac ti€u
Chuan vé d6 tin cay cho phép hay xéac suat su
¢ cho phép dbi véi cong trinh thuy loi nén
tc gia tinh toan xac suat sy cd cho phép ddi
voi co ché truot cua tran theo tiéu chuan
Eurocode: [p,]=1,44x10"*.

- Tiép d6 1a kho khan trong viéc xac dinh
cac gia tri AX,. Mtrc d¢ chinh xac cac gia tri
AX. quyét dinh mirc d6 chinh x4c cta bai
todn. V4i muc dich mdé phong, tinh nam
phuong an trong vi du nay tham khao cach
xac dinh AX, ciia mot s6 tinh toan da c6 [3].

Phuong an 1:

Uy, =23,26,0,, =553, 6, =4,2,

p,(Z, <0)=013x10"<[p, ]; Tran khdng bj truot

Phuong an 2:

;. =23,26,

60

o, =814,8, =286,p,(Z, <0)=19x10"

>[p,]; Tran bi truot

Phuong an 3:

;. =23,26,

o, =24,41,B, =095,p,(Z, <0)=017

>[p,]; Tran bi truot

Phuong an 4:

U, =2326, 0,, =32,55, B, =0,71,

p,(Z, <0)=0,24> [p,]; Tran bi trugt

Phuong an 5:

U, =2326,0,, =4882,3, =0,48,

p,(Z, <0)=0,32 > [p,]; Tran bi truot

Theo phuong phap hé sé an toan: hé s an
toan Chéng trugt cua tran laK, =1,65; hé sb
an toan cho phép chéng truot cua tran la
[K]=12. So sanh thay K_ >[K]; Tran khdng
bi truot, [8].

Tur cac két qua tinh todn chiing ta c6 nhiing
nhan xét sau:

- Khi tinh toan theo phwong phap hé sé an
toan c6 thé khang dinh tran 1am viéc an toan:
do tai trong va suc chiu tai trong tinh toan la
nhitng gia tri dac trung c¢d dinh.

- Theo phuong phép thiét ké ngiu nhién
phuong 4n 1 tran lam viéc an toan, 4 phuong
an con lai tran bi truot. Két qua tinh toan 5
phuong an trén cho thdy: cling mot gid tri ki
vong cia ham Z; =23,26 , o,, thay doi tir
o, =553 dén o,, =48,82 thi B, thay ddi tir
B, =42 dén B, =0,48. Nhu vay khi diéu
kién bién thiét ké khong chac chin s& anh
huong dédng ké dén van dé an toan cua giai
phap thiét ké duoc dua ra, tir d6 co thé thiét
lap mdi quan hé giita B, o,, X, vd AX, nhu
mot ham d nhy dé ding trong thiét ké.

Cay su co cua tran ¢ hinh 1, cac phan tir
quan hé véi nhau trong mot hé thdng ndi tiép.
X&c suat sy ¢ cua hé théng 14 P duoc tinh
theo cong thurc bién rong nhu sau:

max[p, (Z, <0)] < P<iZi:[pi (z, <0)] (4)

Trong d6: p,(Z, <0) 1a xac suit sy cb cia
phan tir thit i, vi du nhu d4 tinh dugce cho mot
co ché pha hoai trugt cia tran d& néu trén.



4. Panh gia kha nang ap dung phan tich
rii ro cho hé thong thiiy lgi.

St dung phuong phép phan tich rui ro vao
nghién ctru dé ra quyét dinh hop 1i vé& mic
dam bao an toan cho cong trinh la mot huéng
tiép cdn méi & nudc ta hién nay. Chi s6 rai ro
cua mot hé thong duoc xac dinh:

Rairo=PxD (5)

Trong 46 P 1a X4c suat su ¢ cua hé thong,
D la thiét hai vé ngudi va cua do su ¢d giy ra.

Céc budc phan tich rui ro thuc hién

theo so d6 hinh 2. Tir cong thiic (5) cho thay
tién t&i phan tich ri ro thanh coéng phai du
diéu kién thuc hién chinh xac cac bai toan xac
suit dé tim xac suat su cb va co day du dir
kién vé dén bu thiét hai D. Trong diéu kién
Viét Nam hién nay khi xac dinh D gdp nhiéu
kho khin vé co ché, chinh sach; vi vay dé ap
dung duogc phan tich rai ro vao diéu kién Viét
Nam can t6 chirc cac nghién ciru co ban va c6
hé théng thong tin, luu trir s6 litu mot cach
khoa hoc.

Déi tugng phan tich rli rol———
— M« t hO théng
Ti2u chuEn
Li0t k& c_c si cé X_c ®nhx_c tham chiOu
Vi ¢, ¢ thffm hot = e
ljth?) ﬂﬂ SUEt xfly ra KOt hTp XS
cafiplyra suce Vi thilt 2]
Binh lugng TCn sut vu
hEu quy mgc ®¢é thilt hj
Rfii ro
l \
) Ti®u chukn,
8.nhg, tiu chi
]
«—| 8iOu chinh Ra quyOt @nh
!
CEp ®é chEp
nhEn rfii ro

Hinh 4. So dé qud trinh phan tich rii ro [2]

5. Két luan

- Kiém soét an toan cua hé théng thuy loi
ldy nudc bang hd chta khong chi gop phan
vao khai thac hiéu qua hé thong ma con co
tAm quan trong trong viéc chu dong phong
tranh nguy co v& dap c6 thé xay ra.

- Tiép can vai thiét ké theo x4c suat va phan
tich riii ro dé d4nh gid an toan cong trinh va h¢

TAI LIEU THAM KHAO.

thong trong diéu kién nudc ta hién nay 1a mot
hudéng tlep can mai, dé co thé ung dung duoc
vao thuc té cac cong trinh thuy loi can duoc
dau tu nghién ciru co ban va ¢ hé thong thong
tin lwu trir s liéu dé dap tmg cac bai toan dit
ra trong tinh toan an toan hé théng cong trinh
thuy loi, thuy dién bang phuong phép ly thuyét
do tin cay va phan tich rui ro.
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Abstract:

RESEARCH AND APPLICATION OF RELIABILITY THEORY
AND RISK ANALYSIS TO ASSESS THE SAFETY SYSTEM
OF IRRIGATION WORKS TAKEN WATER RESERVOIRS

IN CONDITIONS OF VIETNAM.

Application of probabilistic design in civil engineering, in general, and hydraulic
engineering have been recently being a common trend worlwide. In Viet Nam applying
probabilistic design is just at the beginning states. The design works are mostly based on
conventional deterministic approach thus probabilistic approach for design of hydraulic
structures is still very new field. However, there are more researches which concerning
probabilistic approach and development of this design tool during the last few years. This
paper presents the approach and objectives of the research project "Research and application
of reliability theory and risk analysis to assess the safety system of irrigation works taken water
reservoirs in conditions of Vietnam", and application examples presented theoretical analysis
of the reliability and safety spillways to clarify the issues to research organizations.
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