PHAN TiCH DO TIN CAY AN TOAN CUA DAP DAT

Nguyen Lan Hu’o’ng
Nguyén Viin Mao
Mai Van Cong

Tém tit: Tié zep cdn véi tiéu chuan ki thudt ciia cdc nudc tién tién va dp dung nhitng phwong phap
tinh hién dai dé néng cao @ chinh xdc cho cdc quyét dinh khi thiét ké ciing nhu quan Ii chat lwong
ddp dat la mét trong nhitng hiedng nghién civu tich cuc trong linh vuec an toan ho ddp o nuoc ta
hién nay. Néi dung chinh ciia bai bdo di phdn tich dwge xdc sudt an toan cia ddp dat theo bai todn
tiép cdn voi li thuyét ngau nhién & mike do II. Noi dung ciia bai bdo ciing dd dwa ra nhitng két qua
tinh toan an toan ddp dat theo hé théng tiéu chudan Viét Nam va tiéu chuan Chau Au. Céc néi dung
ciia bai bdo la nhitng két qua nghién ciru méi va la tai liéu tham khdo mang tinh thoi sw cho cong

tac nghién cieu dip dat va an toan ho dap.

Twr khéa: thiét ké ngau nhién, phan tich dJ tin cdy cua dap, an toan cua dap dat, cac sy co cia

dap dat.

1. Pit van dé.

Viét Nam 1a mot trong nhiing quéc gia cb
nhiéu hd chia. Dé mang lai ngudn loi 16n, cac
hé duoc thiét ké véi da muc tiéu. Nhidu luu vuc
duoc khai thac theo h¢ thong bac thang. Cung
v6i cac hd nho trén cac sudi thuong nguon noi
v6i nhau thanh “mang luéi kiéu day bau, day
bi”’. Trir mot sd hd trén cac luu vuc 16n co
nhiém vy phong 11, phan 16n cac ho, nhit 1a cac
hé thuy dién ¢ mién Trung hau nhu khong cé
kha nang phong 1t cho ha luu. [7]

‘Trong mét vai thép ki gin day, anh huong cua
b1en d6i khi hau 1am cho tinh bét thudng cta thoi
tiét ngdy cang rd rét, anh hudng cia thién nhién
dbi v6i an toan hd dap ngay mot kho kiém soat.
Nguy co v& dép gay ra tham hoa cho loai nguoi
ngdy mot trd nén tram trong hon. Nghién ciru giai
phép nhdm dam bao an toan hd dap va giam thiéu
thiét hai do v& dap giy ra ddi véi cac quic gia co
nhiéu hd dap, trong d6 ¢6 Viét Nam lu6n 14 van dé
thoi su mang tinh cap thiét. [6]

Chat luong ciia cac cong trinh tao thanh hd
chtra nhu dap dang, cong trinh thao 1, cong iy
nudc. .. anh huéng tryc tiép dén an toan cia hd.
MJbi cong trinh 13 mot hé thdng két cau phirc
tap. Trong qua trinh lam viéc, cac cong trinh
nay lai c6 lién quan véi nhau theo mdt logic.
Trong tmg xir an toan hd dap, ching dugc xem
nhu & mot hé thong, thuong goi la “hé théng
cong trinh dau mdi ¢ hd chira”, trong do déap la
mot phan tr quan trong trong he théng nay. [4]

Thyc & xay dung va khai thac h¢ thong hd
chira thay loi cho thay, khéng it hé thong cong
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trinh bi su ¢b véi nhiéu 1y do khac nhau, trong do
c¢6 nhimg yéu t6 khong duoc xét dén do han ché
cua cac_phuong phap tinh toan nén da gay ra
nhitng t6n that 16n dbi voi san xuét, kinh t&, moi
truong va con ngudi. Cho dén nay, ¢ Viét Nam,
cac hé thong cong trinh dau mdi & cac hd chira da
va dang duoc thiét ké theo phuong phap truyén
théng, phuong phap thiét ké tat dinh. Phuong
phdp nay khong dinh lugng dugc muc d§ anh
hudng ciia timg thanh phan dén an toan chung cua
hé thong. Vi vay nguoi thiét ké ciing nhu ngudi
quan 1y chua ¢6 can cir chac chan dé phan tich cac
nhan t6 anh hudng dén an toan hd, 1am co s¢ dua
ra nhiing quyét dinh hop li khi thiét ké ciing nhu
khi van hanh khai thac cong trinh.

Hién nay trén thé giol, ly thuyet ngau nhién
dang dugc dung tuong d6i phd bién trong nhing
nghién ctru, tinh toan phan tich an toan hé thong
nhu hé thdng phong 1, hé théng cong trinh xay
dung... Trong linh vyc cong trinh xdy dung,
nhiéu nuéde tién tién & chau Au, My, Nga, Trung
Qudc vv... dd dua ra nhimng tiéu chuin an toan
cong trinh theo x4c sut an toan cho phép hoic
do tin cdy an toan ctia cong trinh. [2] [5]

Hién nay tai Viét Nam dang st dung hon hop
cac phuong phap: phuong phap tng suét cho
phép, phuong phap hé sb an toan va phuong
phap trang thai giéi han cung v6i mé hinh thiét
ké truyén thong dé tinh toan cong trinh. Theo
md hinh thiét ké nay tai trong va do bén tinh
todn dugc mac dinh trong subt qué trinh lam
viéc cua cong trinh. Nhung thyuc té cic ham tai
trong va do bén chiu tac dong cua rat nhiéu yéu
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t6 khac nhau va bién d6i theo quy ludt ngiu
nhién. Vi vdy quan niém vé quan hé giita tai
trong va suc chiu tai cua cong trinh trong qua
trinh 1am viéc cia mo hinh thiét ké truyén thong
ngdy cang tré nén lac hau. Xu hudng tién bod
hién nay 1a thiét ké cong trinh theo 1y thuyét
ngiu nhién va phan tich d6 tin cay. Mic do tiép
can v6i phuong phap thiét ké hién dai nay hién
duoc chiara ¢ cac cép do khac nhau:

- Tiép can mirc do xac suat cap do 0, thiét ké
truyén thong, sir dung phuong phap hé sd an toan.

- Tiép can muc do xac suat cap do I, thiét ke
béan xac suét, sir dung phuong phap nhiéu hé sb
an toan (phuong phap trang thai gioi han).

- Tiép can Xac suét cap do II va cap do III,
phuong phap tiép can ngau nhién.

Mirc do III, trong d6 cac ham phan bd cia
cac bién duoc gilt nguyén quy luat phan bd va
cac tinh toan khong st dung cac phuong phap
gan dtng. Cép d6 II, trong d6 st dung cic
phuong phap gan dung dé bién dbi luat phan bd
cla cic tai trong va suc chiu tai vé cic ham
phan bb chuan, cac tinh toan sir dung cac
phuong phap xac suat gan dung.

Bai bdo nay trinh bay mot s6 két qua phan
tich an toan dap dat tiép can voi ly thuyét ngau
nhién & cip do IL.1am co s thiét 1ap bai toan
phan tich do tin cdy an toan hé théng cong trinh
dau mbi hd chira.

2. Noi dung bai toan tiép cin véi ly thuyét
ngiu nhién & cip do II

Véi quan niém dap dat bi mat an toan (xay ra
su cb), trong trudong hop tai trong va cic tac
dong (S) vao dép vuot qua kha nang chiu tai
thiét ké (R), hodc tai trong va tic dong nam
trong gidi han thiét ké nhung stc chiu tii cua
dap da bi suy giam, trong tinh toan thiét lap
duoc ham tin cay (Z).

Z=R-S (1)

Trong do6 suc chiu tai R va tai trong tdc dung
S 1a cac ham s ctia cac dai lwong ngau nhién c6
luat phan phdi xac dinh. Theo biéu thirc (1) ham
Z dugc qui udc nhu sau: Z < 0 dap khong thoa
min diéu kién an toan; Z > 0, dap thoa man diéu
kién an toan; Z = 0 la ranh gidi gitra vung an
toan va vung khong an toan (xem hinh 1).

Ham tin cdy Z co thé 1a ham tuyén tinh cé
cac blen ngau nhién phan pho1 chuin; Z 1a ham
phi tuyen v6i cac bién ngau nhién phan ph01
chuin; Z: 13 ham phi tuyén véi cac bién ngau
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nhién c6 luat phan phdi bat ky

X2(R) Z =0 Bién gilra ving an toan va vung khéng an toan

Z <0
Vung khéng an toan

Z >0
Vlng an toan

= Xi(S)

Hinh 1: M6 phong bién su co.
Cac thudt toan trong bai todn nay dwoc
thuwe hién theo 6 budc sau:
(1) Xay dyng ham tin c@y Z theo cong thue (1).
(2) Bién d6i cac bién ngau nhién (BNN) cua
ham Z c6 luat phan phdi (PP) bat ky vé luat
phan phdi chuan. Xac dinh ky vong ( u,.) va do

l1éch chuén(a,ﬁ.)cﬁa cac BNN do :
= X
=X=) " (2);
=1
1
0y = \/WZ(X x) 3)

(3) Khai trién Taylor d6i voi ham Z va sir
dung 2 bi€u thirc dau cua da thirc ndy. Ham Z
dugc tuyén tinh hoéa tai diém thiét ké (DTK) ban

dau: X, (X”,X”,X;’,...); (4)
trong d6: X, = u,, ; (5)
oZ (

Z:Z(XO)+Z - 0).(Xl.—X0) ; (6)
i=1 i
trong do6: ky vong ban dau cia ham Z tinh
theo (7) va do léch chuan ban dau ctia ham Z
tinh theo (8)

o7 (X,
Hz :Z(XO)+ZM'(IUX1'_XO) ()

i=1 aXl

n 0Z(X,)
= Y 5.) 8
\/Z‘( ox Tyi) ()
(4) Tinh do tin cy: =12 ; )

Z

va x4c suat hu hong: R, =¢(=8); (10

(5) Tinh hé sb anh huong:

oZ(X
a(x o,
o =——"; (11)
CYZ

KHOA HQC KY THUAT THUY LQI VA MOI TRUONG - SO 39 (12/2012



(6) Xéc dinh toa d0 PTK moi:
X (X, X,,X,....) ;
trong do: X, =y, +a,. ..oy ;

(12)

(13)

- Tinh lap dé tim diém thiét ké va cac dic
trung théng ké ctia ham Z. Qué trinh lip duoc
mo ta trén so do hinh 2, budc 1ap chi dung lai
khi diém thiét ké hoi tu.

- PTK: 14 diém nam trén duong bién giira
vung an toan va vung khong an toan ma tai do
mat do phan phdi x4c suat cia ham tin cdy Z la
16n nhat. St dung két qua DTK cudi cung (da
hoi tu) dé tinh cac dic trung thong ké cua ham
Z, tr 46 xac dinh duoc xac sudt xay ra su cb
P

(z<0) *
3. Tinh d9 tin ciy va xic suit hw héng cia
dap dat.

3.1 Cay sw co dap dit.

Dic diém nbi bat cta dap dat 1a dap duoc dap
bang vat liéu dat nén khong cho phép nude tran
qua. Trong qué trinh 1am viéc dép chiu tdc dong
ciia cot nudc trong hd, dong tham trong dép,
moi trudng nén, mua, nhiét do, dd6 4m cua moi
truong khong khi, va cac tic dong cua moi
truong sinh thai... Vé mit co hoc sy lam viée
cua dap dét 1a sy 1am viéc ctia mot hé théng két
cAu phuc tap. Phan tich sy 1am viéc cua dap, cac
bai toan thudng tiép can véi bai toan tuwong tac
giita ba moi truong: Nén - Nude — Dap.

Pép bi pha hoai din t6i su cd v& dap co
thé xudt phat tir mot nguyén nhan hodc nhiéu
nguyén nhan moéc ndi v6i nhau. Cac két qua
phan tich co hoc va cic nghién ctru tong két
trong thyuc tién dd dua cac quy dinh vé co ché
pha hoai dién hinh va cac diéu kién dé dam bao
an toan cho dap vao trong céc tiéu chuan ki
thudt tinh toan dap dét. Trén co s& phan tich dac
diém lam viéc cua dap va dua theo tiéu chuan
thiét ké dap dat hién hanh c6 thé thiét 1ap duoc
s0 d6 cdy su c¢b dap dat nhu hinh 3. [10]
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Nhap ham tin cay Z
theo cong thic (1)

)

Bién ddi luat PP clia cac
BNN vé luat PP chuén

l

Xac dinh py ; oy theo
cong thirc (2), (3)
e

| Toa o DTK: Xi tinh theo (4)|

Tinh L, theo Tinho; theo

cong thic (7

cong thic (8) W

Tinh B, theo Tinh o, theo
cong thic (9) cong thic (11)

' |

)
Tinh BPTK Xj theo
cong thac (12)

Hinh 2: Luu do bai toan lap tim DTK va cac
ddc trung thong ké cua ham Z

Su c6 dap dat

‘hoac ‘ hoac ‘ hoac ‘hoéc ‘ho{_ac ‘hoac ‘ hoac
Nudc tran|| Truot mai || Truot mai|| Bign hinh tham||Bién hinh
dinh dap ||thugng Iuu|| ha luu théng thudng ||thdm dac biét]

‘ hosc ‘ ‘ hozc ‘ hodc ‘hoéc hozc

Xfﬁitai c_écvi Hang tham tap||Hang th&dm tép NGt ngang Nu‘tdoc Lun
tri gac biét | | trung trong trung trong nén| | dap dap

than dap dap

hozc ‘hoéc ‘hoéc

g
Hinh 3: Cdy sw ¢6 dap dat.

3.2 Ham tin cdy ciia cdc co ché phd hogi.

(1) Nuwoc tran qua dinh dap

Ham tin cdy cua co ché pha hoai do nudc
tran qua dinh dap 13 ham Z,, biéu dién quan hé
gilta cao trinh dinh ddp Zp va muc nudc tinh
toan trong ho Zwun:

Z,=Z,~Z,, (14)

Cao trinh dinh dap Zp xac dinh tur ligt théng

Bién dang Cécsucé'
4c
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ké sb lidu quan tric thudng xuyén, muc nudc
tinh toan Zyn xét dén chiéu cao song leo, nudc
dénh do gio... theo tiéu chuan thiét ké dap dat
hién hanh. [10]

Pap lam viéc an toan khi:

R <[] 09
Trong do [Pfl] xdc sudt s co cho phép ciia

co ché nuée tran dinh dap.

(2) Mai ddp thuong luu, ha luu bi truot.

Theo tiéu chuan thiét ké dap dat hién hanh,
tinh toan On dinh mai dbc dap duoc thuc hién
theo phuong phap mat trugt tru tron. Cac tinh
toan thuc hién theo cach thr dan dé tim ra mit
trugt c6 kha nang chéng truot nhé nhit, mic do
an toan cua dép duoc danh gia tir két qua tinh
toan v&i mat truot nay.

Hién nay c6 nhiéu cong thtc tinh on dinh,
trong bai nay st dung cong thic Odinery dé
thiét 1ap ham tin cay.

T T
XM, ST

i

i=1

i=1

Trong cong thuc (16), tir s6 1a thanh phan
chéng truot, bao gdm lyc ma sat va luc dinh
trén mat truot, tuong duong véi suc chiu tai R
cia dap, miu sb 1a thanh phan gay truot, do
thanh phan tiép tuyén cua trong luong khéi truot
gay ra, tuong duong voi tai trong tac dung S.
Ham tin cdy trugt mai Z, nhu cong thuc (17):

23—[2 N, —ulgo, + Y Ci1-¥1,  (17)
i=1 i=1

Tinh toan v6i mat truot ¢6 kha nang chéng
trugt nho nhat, dap an toan khong bi trugt mai
khi théa man diéu kién (18):

Py <[ P} ] (18)

Trong do [sz} xéac sudt su cd cho phép cua

co ché trugt mai dap.

Biéu thire (17) va (18) c6 thé str dung chung
cho tinh toan 6n dinh mai thuong luu va mai ha
lvu. Nhung truong hop tinh todn va cac tac
dong ddi v6i hai mai khac nhau. [10]

(3) Bién hinh thim thong thudng.

Tai cac vi tri dac bi¢t trong than dap nhu
chan khay, cira ra ctia dong thdm... ¢ thé xay ra
x01 do gadien thdm tai cac vi tri d6 vuot qua
gradien tham cho phép.
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Ham tin cdy x6i cuc bd nhu biéu thirc (19), (20):
Ham tin cdy x06i chan khay:

chankhay max
Z4—l = [J] Jchankhay (19)
Ham tin cdy x0i ctra ra:
Zy,=[J]" —Im (20)
Trong d6: J.™, Jim., : gradien thdm 16n

nhét tai vi tri clra ra va & chan khay, x4c dinh
dugc nho céc tinh toan tham;[J]",[J ]Cha"kh“y:

gradien tham cho phép tai vi tri ctra ra va & chan
khay, xac dinh tir cac s6 liéu thi nghiém dat dap
dap 6 vi tri ctrara va dét 1am chan khay.

Dap khong bi phé hoai do bién hinh tham cyc
b6 khi théa man biéu thire (21).

P(z4<0) < [P.;] 21

Trong do [P;‘] xac sudt su cb cho phép vé
bién hinh tham théng thuong.

(4). Bién hinh tham dic biét.

Trong qua trinh dép dap, viéc dam chat cé
thé da khong thuc hién duoc dong déu trén toan
mit cat dap hoac chét luong dat co chd da
khong dung nhu dy dinh, hodc xur li nén dap
khong triét dé, dap va nén tiém 4n nhimng “hang
thAm”. D& dam bao an toan cho dap ngoai yéu
clu vé d6 doc thAm cuc bo, con phai xét dén do
dbc thdm trung binh ¢ dap va nén. Tur diéu kién
dam bao khong xay ra bién hinh thAm dic biét &
dap va nén xay dung dugc ham tin cdy nhu cong
thic (22).

ZS = I:chp:l - th (22)

Trong cong thirc (22), [ J,,, | 1a do ddc thiy
luc cho phép cua dap hodc nén, duoc quy dinh
trong cac ti€u chuan thiét ké hién hanh; Jy, 1a do
doc trung binh cua dong tham cua dap hoac nén
xac dinh dugc thong qua tinh toan tham.

bap hodc nén thoa man diéu kién bién hinh
tham dac biét khi théa man bi€u thac (23).
Trong do [Pfs ] xéc suat su c¢d cho phép vé bién
hinh thim cua dap.

5
Foen <[ B7]
3.3 Xac quét sw ¢b ciia dap dat.
So d6 cay su co cua dap nhu & hinh 3,

cac co ché sy co xay ra la doc 1ap va c6 quan h¢
v6i nhau trong mot hé thong noi tiép. Ham tin
cay Z dugc tinh todn ¢ cap do II nén xac suat sy

(23)
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¢ cua dap dat 1a Pf“.' duogc tinh theo cong thuc

bién rong nhu cong thuc (24) .

max[ P/ (2,<0)] < B! < X[ B/ (2,<0)] @4

Trong d6: P} (Z, <0): x4c sudt sy cb cua co
ché thu i.

Dé lam tuong minh cic van dé da trinh bay ¢
trén, trong phin ndy trinh bay vi du bing sb,
trong do céc $6 liéu tinh todn dugc thu thap ¢
dap chinh hd chira nudc Phu Ninh, tinh Quang
Nam.

3.3.1 Céc thong sb sir dung trong tinh toan

- Pap chinh Pha Ninh 1a céng trinh cap II,
dugc xay dung xay dung trén song Tam Ky,
thuoc dia ban thanh phé Tam Ky — tinh Quang
Nam. Pap dai 620m, cao 37,5m. Hinh thic cta
dap 1a dap dat nhidu khoi (3 khoi) trén nén thim
nudc manh.

a) Hinh dang mdt cat long séng ddap chinh Phii Ninh.

vﬁ 20
29,5 430 T dss0

15 135 Lop2  Jopsp 87 Lo
D L3p7 :
(39 oo _— Lép 3 .
- ¥0.0 ; ] :
Néndap ¥—05 N

Lioel

Hinh 4: Mdt cat ddp chinh Phii Ninh ding trong tinh todn.

b) Cdc chi tiéu co Iy ciia dat dap ddp va dat nén dap.

¢) Cdc truong hop myc nudc tinh toan.

Dung trong | ., Cac TH [ Cao do C
Cac lop ait| M M1 1 b rong| e dinh 18 58 théml | tinh ton | mu hd Ghi cht
oo (KNI) L 0. (09) 1€, (KNI K. (1) ; gi MNLXEE?E@ 1)
Lop1 | 19.78 20 23 1x10° 3 3 MNL
| 1.798 2 2.3
Lop2 & 18.515 15 22 1,4x10° 4 35 MNL
5| 1.8515 15 22 5 354 | MNLTK (P=0.5%)
Lop3 |l 1863 12 22 4x10° 6 36 MNLKT (0,1%)
o| 1863 1.2 22 7 36.45 Dap su ¢d tu vy
Nén dap -2 199232 2222 g 2x10° 8 | 3681 | MNLKT (PMF)
(e} . .
Lang truf |, 21 35 0 1x107 ) 7 7 N{NL‘ —
thoat 10 37.42 | Suco 1 ctratran xa li
nuéc | O 2.1 3.5 0 11 37.5 Cao trinh dinh dap

d) Céc tham sé cho phép theo tiéu chudn Eurocode va tiéu chudn Viét Nam.

Bdng 3: Cdc gid tri cho phép theo tiéu chudn Viét Nam va Eurocode.

Xéc sudt su ¢ cho phép: [P ;]

theo ti€u chuan Eurocode

Gradien thim cho phép:[J]; hé s6 an toan cho phép: [Fs]

theo tiéu chuan Viét Nam

chdnkhay ra
R IR DR 2] 2] 10 | 9T o Ly | [k | (PSleatin | [Fhasein
1.10% | 1.107 | 6.107 | 4.10* | 4.10* | 0,75 |0,55| 1,15 0,2 1,3 1,15
4.3.2 Tinh cac thanh phan trong cic cong thirc tir (14) dén (24).
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- Céc tham s6 thong ké (u,,0,, 3, ) cia cac
ham tin cay: Z,,Z,,Z,,Z,,Z, tuong ung theo
cac cong thuc (14), (17), (19), (20), (22) duoc
tinh toan theo cac budc nhu trong muc 3 (Tu
1—6).

- X4c xuat an toan cua tirng co ché su cd theo
cac cong thuc (15), (18), (21), (23), dugc xac
dinh thong qua chi so tin cdy £, da tim duoc tir
cacham Z7,,7,,7,,7Z,,Z;. Tu B, trabang phan
phéi chuin xac dinh duoc xdc xuit su ¢d cho
phép [Pf’] . Két qua tinh toan nhu bang 5.

- Str dung phan mém Seep/w dé tinh thim:
tinh x61 cuc b tai chan khay va ctra ra. Cac gia

i J iy > Jra UNE VOI cdc trudng hop muyc

nuéc thay d6i duge xac dinh tir phan mém nay.
Céc hé s6 an toan nho nhat Fs (16) cua mai dap
dugc xac dinh bang phan mém Slope/w. Két qua
nhu bang 4.

- Xéc sudt sy cb cua dap dat trong tng véi
cac muc nudc thay dbi dugce tinh theo cong thirc
(20). Két qua tinh toan nhu bang 5.

4.3.3 Céc két qua tinh toan.

a) Panh gia an toan déap theo tiéu chuan Viét
Nam.

- Theo tiéu chuan Viét Nam, khong c6 hé s6
an toan chung cho phép dbi véi dap ma chi co
cac hé s6 an toan cho timg su ¢6 cong trinh. Két
qua tinh toan nhu bang 5.

Badng 4: Két qua déanh gid an toan dép theo tiéu chudn Viét Nam.

Cac
cl
chi

Cao di mic hi H (m)

Hi sl an
toan cho
phép
Kit luin

sl

cl| 32 | 33| 34 | 35 |354| 36 [36.4536.81

37 |37.42

T0 |T0hip
hip cl| dic
bin | bilt

37.5

(1)2.92012.670/1.990[1.580[1.3100.670/0.210}-0.152

-0.340[-0.440-0.840

T0O MNLKT =
36.81(PMF) trll 1én nilic
tran qua dinh dip.

(2)|1.737)1.587/1.677/1.813(1.776(1.773| 1.77|1.697

1.660(1.652

1.673| 1.3 | 1.15 |Méi TL khong bl trilt

(3)1.360[1.347|1.3301.317|1.304(1.298/1.291|1.286 | 1.283 | 1.271

1.270] 1.3 | 1.15 |Mai HL khong b trilt

(4)|0.555(0.576/0.597/0.616/0.630/0.645/0.655| 0.665 |0.670|0.680|0.685

0.75  |Chan khay khong bi x6i

(5) 10.337|0.352/0.367|0.383|0.390/0.400/0.410|0.415|0.420 | 0.425|0.428

0.55  |Cla ra khong bl xoi

(6) [0.211)0.222|0.233)0.245/0.250/0.258(0.263| 0.268 |0.271{0.276|0.277

Khdng nguy hilm khi cé
hang thim trong thén
dip.

1.15

(7)10.111/0.114(0.118)0.121/0.123]0.125/0.126|0.128 |0.128 |0.130{0.130 0.2

Khong nguy hilm khi c6
hang thim trong trong
nin.

Ky hi¢u: (1): Nude tran dinh dap; (2): Truot mai thuong luu; (3): Truot mai ha luu; (4): Xoi
chan khay; (5): X6i ctra ra; (6): Hang thAm tap trung trong than; (7): Hang thim tip trung trong nén

b) Panh gia an toan dip theo tiéu chuan

112
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. Hién nay Vi€t Nam chua c6 cac ti€u qhuén
v€ dd tin cdy cho phép hay xac suét sy ¢ cho
phép dé danh gia an toan dap dat. Theo tiéu

chuan Eurocode. P;’ ] xéac xuét su ¢d cho phép
cta dap dugc xac dinh theo bang 3.

Bdng 5: Bang tong hop xdc sudt st cé ciia dap.

Cac
¢l chi Cao dimic hi'H (m) P] Kit luin
sic] |32 [ 33 | 34 | 35 | 354 ] 36 [3645]3681] 37 [3742] 375
1.E- |C6 khi nang niiic tran
(1) | 0.055 |0.091|0.135|0.177 |0.223 0345 |0.452| 0.505|0.580 | 0.602 | 0806 | ‘g5 |0
22 23 | 16 | 14| 90 | 72 | 40 | 13 | 7.9 | 40 [6.E- 1o vy cre
(2) 39804 04 | E-04 | E-04 | E-04 | E-05 | E-05 | E-05 | E-05 | E-06 | E-06 | 04 |“iai TLKNhONg bltrit
(3) |0.0032(0.00470.00720.01020.01310.01530.01780.020000.02130.03770.0387] & [v0 KN nang mat HL b
(4) [0.002390.00980.0339] 0.118| 0.15 | 0.19 | 0.23 | 0.26 | 0.25 |0.255 0.26 | %" (-0 kit nang chamkhay
5 l1agos 33 | 26| 82 | 16| 28 | 45 | 55| 60 | 70 | 75 |4E TIMN+34tléncara
3E-05| El04 | E-03 | E-03 | E-02 | E-02 | E-02 | E-02 | E-02 | E-02 | E-02| 04 |c6 khi niing bi x6i
Khdng nguy hilm khi c6
14| 15 | 18 |6.00|1.10 | 330 | 5.80 | 1.00 | 1.70 | 4.E- f
O 12T .09 | 00 | E-09 | 09 | E-08 | E:08 | E08 | E-07 | E07 | 04 (209 M TOng AN
Khong nguy hilm khi c6
14 | 15 | 180|600 | 110 | 330 [ 5.80 | 1.00 | 1.70 |4.E-
7)1 2E121510] £0g | E09 | E09 | E-09 | E08 | E-08 | E-08 | E-07 | E07 | 04 1ang timtrongtrong
Bién
] 0061 0105076 0314 0402|0578 0745 040 0911|0965 0980 4 |ty nang aipbi
/ |RiA
SN 0,05 |0.091 0.1350.177 | 0.223| 0.345 | 0.452  0.505 | 0.580  0.602 | 0.606 03 (.

dat.
Pf

Ky hi¢u: [P]: Xéc suat sy co cho phép ciia timg co ché sur ¢6; P; : X4c suat xdy ra sy co cua dap

b =—&— Nuw&ce tran dinh
—=— Trwot mai TL
0.8
=/ Trwot mai HL
== Hang th&m tap trung trong nén dap
0.6 1 X6i chan khay
—8— Xdiclrara
0.4 —— Bién trén xac suét sy cb dap
0.2

—-
34

00@
32

9!
33

35

S — ==

36 37 38

H (m)

Hinh 5: Xdc sudt sw c6 ciia dap khi muc nuoc ho thay doi.
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4.3.4 Phan tich két qua tinh to4n.

-Ttr két qua & bang 4 cho thdy: theo tiéu
chuén Viét Nam théy dap lam viéc an toan trong
hau hét cac truong hop muc nuée di tinh toan,
chi khi myuc nude hd +36,81 (PMF), dap xéy ra
su ¢, nude tran dinh dép.

- Két qua & bang 5, tinh toan dap theo tiéu
chuan Eurocode cho thay 11 trudong hop tinh
toan, x4c suat xay ra su co vo déap la rat 16n va
ludn vuot qua xac suét su c¢b cho phép cua dap.
Bién trén: x4c suat su c¢b dao dong tir 0,061 dén
0,981; bién dudi tir 0,055 dén 0,606. Trong do:

Ly, 5E-08
V, 2 E-06

Hinh 6: Anh hwong cua cac dai luwong
ngau nhién den co ché nuoc tran dinh

5. Két luan.

Tuy con bi han ché & muc d6 tiép can véi
phan tich ngdu nhién & cap d6 II, cac tinh toan
da trinh bay trong bai bdo, da dua ra dugc xac
suit an toan va phan tich duoc cac nhan t6 anh
hudng dén an toan ciia dap.

Bai béo ciing da dua ra cac két qua tinh toan
an toan dap dét theo tiéu chuin Viét Nam va
tiéu chudn Chau Au cho thdy yéu cdu vé chat
lwong dap dit cua tiéu chuan Chau Au cao hon
so vé6i tiéu chudn Viét Nam.

TAI LIEU THAM KHAO.

Zme, 51.66%

+ Su ¢ nudc tran dinh, trugt mai ha luu va
x01 tai chan khay 13 nhitng nguyén nhéan chinh
dan d&én sy c¢b & dap dat (hinh 6). Cac co ché
con lai co xac suét sy cd rat nho va ludn thoa
mén tiéu chuan cho phép.

+ Zp va Zy, 12 hai dai lugng ngéu nhién co6
anh huong chinh d&n sy c6 nudc tran dinh
(97.82%). Luc dinh cua dat dap dép l6p 3 va lop
2 (Cs, Cy) anh huong 95,54% dén su ) truot
mai ha luu. Zy, ¢6 anh huong cha yéu dén co
ché x6i chan khay. Cac dai lwong ngiu nhién
con lai ¢6 anh huong khong dang ké (hinh 6, 7).

C3,79%

01,2.67%

03,0.24% 12,0.32%

C1, 1% v1,0.10%

v3,2.7E-07
02,031%

C2, 16.54%

Hinh 7: Anh huong cua cac dai luong
ngau nhién den co che truot mai ha luu dap

Céc két qua nghién ciru da trinh bay trong bai
bao chimg t6 nghién ciru ing dung va phét trién
céc phuong phép tinh toan hién dai va tiép can
voi cac tiéu chuan ki thuat cia cac nude tién
tién 13 mot trong nhimg hudng tich cuc hién nay
trong linh vyc an toan ho dap & nudc ta.

Céac ndi dung cua bai bao 1a nhimg két qua
nghién ctru mdi va la tai liéu tham khao mang
tinh thoi su cho cong tic nghién ctru dap dét va
an toan hd dap
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Abstract:
RELIABILITY ANALYSIS OF EARTH DAMS

Approaching to the technical standards of developed countries and applying the modern
methods of calculation to improve the accuracy of the design decisions as well as to manage the
quality of earth dams is one of the advanced research directions in the field of Dams and Reservoirs
Safety in Vietnam today. The main content of this paper is to analyze the probability of earth dam
safety according to the stochastic theory - level Il. The paper also gives the results of the
calculations of earth dam safety according to the Vietnamese standards and European standards.
This paper includes the results of the last studies and can be considered to be the reference for
research in the field of dam and reservoir safety.

Keywords: probabilistic design, stochastic theory, reliability analysis, dam and reservoir safety,
failure earth dams.
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