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In this paper, a mathematical model is designed to estimate the water
containment rick for rock-fill dams during interim seasonal flooding
based on the condition that the water must not flow over the top of the
dam and other stochastic factors such as the level of the floodwater in
front of the dam and the high water level during flooding. The
characteristics of the rockfill dam construction system, and the number of
days each month when the dam is under maintenance and the
stochasticity of the average speed of the increase in the water level per
day are considered for designing a model to calculate the simulated
height for flood prevention during interim flooding. Based on the Monte
Carlo method, the risk assessment model is solved by linking stochastic
elements for hydrology, hydropower, and construction. Furthermore, the
influence of the controllable construction indicator, which is the minimum
average daily rising speed, on the risk rate is researched.
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Carlo,

Céc yéu t6 thi cong ngau
nhién,

Dong chay I,

Trong bai béo nay madt mé hinh toan hoc dwoc thiét ké dé tinh toan rui ro
ngdn dong doi vai dap dd dé trong thoi doan ngdn dong thi cong vé mua li,
dwa trén diéu kién nwoc khong dwoc chay qua dinh ddp va cac yeu t6 ngdu
nhién khdc nhw mue nwée lii phia trwée dap va cao trinh myc nudc ld. Cdc
ddc tinh ctia hé thong thi cong ddp da do, so ngay trong méi thang cdn phdi
du'ng thi cng dé bao tri ddp va tinh ngau nhién cta téc d gia tdng muc
nudc trung binh méi ngay duroc xem xét dé thiét ké mét mo hinh tinh chiéu
cao mod phdéng chong lii trong thoi doan thi cong Duwa vao phirong phap
Monte Carlo, mé hinh tinh toan riii ro duroc gidi quyet bdng cdch lién két cdc
yéu td cua thuy vdn, thuy dién va thi cong. Hon niva, dnh hwéng ctia chi s

bapdads, thi céng didu khién dwoc dé 1a téc d6 ting trung binh t6i thiéu hang ngay
Phuwong phap Monte. ctia than ddp dwa trén ty Ié rui ro dwoc nghién ciru.

© 2020 Trwdng Pai hoc M6 - Dia chit. TAt ca cac quyén dwgc bao dam.
1 Mé dau cdng trinh phat dién trwdéc cua chiu dau tw, tiéu

chuan trong thoi doan It tam thoi ting 1én dang

Trong nhitng ndm gan diy, nghién ctu rui ro
dan dong thi cong dat dwoc nhirng thanh twu nhat
dinh. Vao mua I, muc nwéc I 1én nhit vwot qua
muc nwdc ngan |t day la nguyén nhan gay nguy
hiém cho dip (Hu Zhigen, 2002; Zhang Chao,
2012; Liu Quan vankk, 2014) . C4c cdng trinh thiy
dién dwoc xay dung tai nhitng dia diém co6 diéu
kién thi cong khic nghiét, xay dung véi do kho cao,
bién do I 16n, thdm chi véi yéu ciu hoan thién

“TAc gid lién hé
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ké so v&i tiéu chuan dé quai chan I ban dau, vi vay
thi cong vao mua i va kiém soat tién do thi cong
¢6 mau thuan ngay cang Ién. Thi céng vao mua It
la yéu t8 mau chét dan dén thanh bai cta cong
trinh, cau héi dit ra la lam thé nao dé thi cong cé
hiéu qua, an toan vao mua lii va can bang thi cong
tré thanh mot thach thic 16m doi véi cac du an dap
da do dang phai doi mat.

Viéc 1ap ké hoach va bién phap thi céng trong
mua i anh hwdng dén toan bd ké hoach thi cong,
an toan va tién do thi cong, trwdc I dinh ky, than
dap can dugc d6 vueot qua cao trinh chéng li tiéu
chuin twong &ng, tirc 1a than dap dwoc thi cong téi
cao trinh chan I tam thei; néu khong dat dén cao
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trinh nay, can dwa ra bién phap bao vé than dap
khi c6 I xuat hién. Hién nhién cach tiép can thi
hai cin phai tang thém nguén luc va nhan luc
ngoai dinh mic, thay déi ké hoach thi cong ban
dau, gay anh hudng dén tién do thicdng cong trinh
va cac cong trinh lién quan, dong thoi tri hoén thoi
han phat dién. Trong cac dw an thuc té can phai
chirng minh day da do tin ciy cua than dap datyéu
cau ngan i dinh ky, c6 gang st dung k& hoach dap
chan tam thoi 1t dinh ky. Do d6, hé théng nghién
ctru nguy hiém cong trinh dap da do trong thoi ky
chan nwéc li dinh ky cé mét y nghia hét sirc quan
trong. (Xu Tang Jin, 2011) da dwa ra tiéu chuan li
thiét ké caa cong trinh chdng i va dwa ra mot s
goi y hop ly; (Zhong Deng Hua, 2013) trén
phwong dién coi cao trinh dap mua It nhw mot
diéu kién rang budc bén ngoai, dé xuat phwong
phap mo phong toan bd dap da dé cao; (Fan Xi E,
2007) trén co s md phong rui ro tién do thi cong
va mo phéng rui ro dan dong thi cong két hop lai
dwa ra phan tich rui ro téng hop doi véi dap vom
cao, nhung ty 1€ rui ro chi dwa vao ké hoach do bé
téng dé tinh toan. Theo (Liu Lian va Hu zZhi Gen,
2013) nghién citu dién bién qua trinh va bién
phap thi cong cia dap da d6 vao mua I, nhung mé
hinh phén tich rai ro muc nwéc tredre dap méi chi
tinh todn dén tinh bat dinh cta lwu lwong dén.
Theo nhirng phan tich trén, vin dé nghién ciru
rai ro dan dong thi céng dua trén tinh ngau nhién
cua yéu td thay van, thuy lyc 1a chinh; phan tich
thong ké dua trén phan phéi ngau nhién ctia muc
nuéc i 1én nhat va cao trinh chan chan i Tuy
nhién, qua trinh thi cong dap da dé bi anh hwdng
bai rat nhiéu cac yéu té rui ro, thuc té cao trinh
chin nwdc mua It ban than né cling cé tinh bat
dinh. Trong bai bao nay, nhom tac gia l1ay tinh ngau
nhién cta cao trinh thi cong dap da dé trong thoi
ky ngén 1i dinh ky két hop véi cac dac tinh tong
thé ctia hé thong thi cong dap da da tién hanh tinh
toan, thiét Iap nén mo hinh toan hoc phan tich rai
ro chin nwéc mua li. Trén co s& db, xem xét anh
hwéng cac yéu t6 ngau nhién chinh téi sw ting cao
cda than dap tir dé xay dwng mé hinh tinh toan mé
phong cao trinh phong . Nghién cru st dung
phwong phap Monte Carlo két hop gitta yéu té
thiy van, thay luc va cac yéu td ngau nhién cua thi
cbng mo6 phong mwe nwée trede dap va cao trinh
chan I dinh ky, dwa ra wéc tinh ridi ro chin nwéc
trong mua lii. Thuc nghiém tinh toan &p dung cho
cong trinh Dadu dé chirng minh tinh hiéu qua cua

mo hinh.
2. Phwong phap nghién ciru

2.1. M6 hinh toan hec phan tich rai ro chan
nwaéc trong mua lii caa dap da do

Doi véi nhirng vung c6 mua I rd rét, qua trinh
I chinh c6 bién do Ién, phai str dung bién phap
chan nwdc tam thoi d6i voi dap ngan dong, mot
mat can thuc hién cac bién phap can thiét bao vé
mat dap va két cu than dap tranh nhirng nguy co
mat an toan tiém an bén trong nd; mot mat khac
thi cong than dap c6 thé bi tam dirng thi cong, néu
dé nuwéc tran qua sé gay ra ton thit rat Ion. Do do,
viéc ddm bao phong lii chinh 13 than dap cé thé
ngan dwoc I dinh ky hay khéng. Cung thoi gian
nay, ho chira sé gitr mot lwong 1ém lwu lwong nwédc
I, viéc can thiét la phai diéu tiét duwoc lwong nwéc
nay va xem xét mwc nwéc cao nhat trwde dap co
kha nang vwot qua cao trinh I tinh toan hay
khdng. Vi vy, dwa trén diéu kién trong thoi ky I,
muc nuwéc li 1én nhat cé thé vieot qua cao trinh
chan Ii ctia than dap gay ra nguy hiém hay khong
dé xay dung nén md hinh rui ro toan hoc déi vai
kha niang chin nwdc mua lii cua cong trinh dap da
d6 nhw sau:

RMZP(mﬁ(ZH(t))>ZHF/To, HoTH (1)

Trong do: Ru - la suét rai ro chan I ctia dap da
dé6 trong thoi ky 16; Za(t)- 1a muc nwéc 1 trueée
dap theo thoi gian; Zye - 1a cao trinh chan I; To - 1a
thoi diém bat dau phan tich mo hinh; Ho- la cao
trinh than dap &ng véi thoi diém To; Ty - la thoi
diém bat dau c6 |t chinh.

Dua vao dic diém hé théng dan dong thi cong
dap da do, tiéu chuan gitra thoi ky 1t tam thoi cao
hon tiéu chuin dé quai chan nuwéc thoi ky dau
twong ddi nhiéu, trong thoi ky chan nwdc mua I
hé théng dan dong ton tai hai van dé: thir nhat,
thoi doan dap dap tir thoi diém To dén Ty, do cao
than d4p chwa viot qua cao trinh dinh dé quai dan
dong thei ky dau; thir hai, thoi doan dap dap ti
thoi diém To dén Ty, dO cao than dap vwot qua cao
trinh dinh dé quai dan dong thai ky dau, quy pham
dé quai chan nwac. Vi vy, md hinh rdi ro chan
nuwéc trong thoi ky 1G cia dap da do cé thé tién
thém mot buéc biéu dat nhw sau:

Ry

_ {P (max(Zy(t)) > Zyy| To, Ho, Tul; Zuv > Zup 2)
TP (max(ZH(t)) > Zug| To.Ho. Tuls Zuy < Zyp
Trong d6: Zwy - la cao trinh dinh dé quai dan
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dong thoi ky dau; Zus - la cao trinh than dap dap
dwoc tredc mua It chinh.

Dwa vao ly thuyét quan ly rai ro, gitra thoi ky 1
tan suit It xuit hién la Ty = 1/Ry; theo tiéu chuin
phong lii thiét ké twong (ng véi tan suat 1a ki hiéu
Ts: néu Ty > T (Rm < 1/Ts), dwoc coi la dap trng
yéu cau phong li trong thoi ky gitta mua IG, ngwoc
lai Tu< Ts (Rm = 1/Tg) coi la khdng dap trng dwoc
yéu cau phong It trong thoi Ky gitra mua g, lic nay
phai dwa ra céc bién phap ky thuat phong li can
thiét.

2.2. Phwong phap tinh toan suit rai ro chan
nwdc trong mua li caa dap da do

2.2.1. Phan tich tinh bdt dinh ctia cao trinh phong li
trong mua li

Dwa vao kinh nghiém két hop véi thuc té hién
treong cong trinh 1ap nén ké hoach thi cong, c6 thé
nham vao cao trinh mua i Zwpe thiét ké thi cong
khoéng dong nhat tién hanh phéan tich d6 rai ro.
Trén thuc té qua trinh dap than dap trwdec i chiu
anh huéng béi nhiéu yéu t6 ngiu nhién nhu:
lwong muwa, chit lwgng cdng nhan, quan ly hién
truong, bién phap thi cong, quéa trinh van chuyén
va khai thac vit liéu,... Than dap yéu cau can dat
t&i cao trinh phong |t va hién nhién n6 da cé san
tinh bat dinh. Thdng qua tong két kinh nghiém xay
dung dap da dé (Zhong Denghua va nkk, 2013),
nghién ctru nay da don gian hda chti yéu xem xét
dén tinh bit dinh cta s6 ngay dinh cong trong
thang Ty va téc do ting cao trung binh cta than
dap trong ngay He. M6 phong tinh toan gia dinh
d6i véi cao trinh dap dap trudc mua lii Zus la:

M M
Zyp = Ho + Z#i =Hy + Z(Ti (3)
i=1 i=1
—T})He
Trong dé: M - la s6 thang dap dap tir thoi diém
To dén Ty; Wi - 1a d6 ting cao cua thin dap & thang
thir i; T; - la s6 ngay thi cdng nhiéu nhit trong
thang thit i; Hei - 1a d0 tang cao than dap hang ngay
ctathang thiri.
Vivay, mo hinh tinh toan gia dinh ctia cao trinh
phong It than dap Zu« la:
_{ZuB Zyp = Zpy
2 {ZHV Zyp < Zpy )
Tinh bat dinh cua s6 ngay thi cong hiéu qua
trong thang chu yéu anh hwéng béi lwong mua, s6
ngay dinh cdng trong thang T:ic6 thé dwoc coi la

mot phan phai chuin (Wang Jing, 2008).

Trong qua trinh thi cong dap da do, s6 ngay
trung binh trong thang khong ché dé tang cao thap
nhit, n6 c6 thé 1a co sé cung cip s6 liéu khéng ché
thi cong hién trwomg. Theo quan diém thi cong
hién nay, phong theo quy mé twong tw cia cong
trinh dé phan tich thong ké tai liéu dap dap, két
hop véi s6 liéu théng ké ban than cong trinh trudc
thoi ky thi cong va do cao than dap - dwong cong
tich ltiy dip dap. M6i thang, ¢ thé xem xét téc do
ting cao binh quan hang ngay ctia than dap va téc
do tang cao nhanh nhat hang ngay méi thang. Dwa
vao nhirng phan tich trén, bién ngau nhién He;
thong thwong bién doi trong mot pham vi nhat
dinh va cac dic trung gan véi phan phaoi tam giac,
tot nhat gia dinh Hei tuan theo phan phai tam giéc,
ham mat do ctia no theo phwong trinh (5):

f(x)
( 2(x —vg)

Vg <X <1
Vi — Va)) Wui —vay
_ ol (5)
(v — x)
Ui <X <
(vui - vdi) (vui - vmi)
0 khéc

Trong d6: vgi - gi¢i han dwdi, kiém soat toc do
tang cao thap nhit trong ngay; Vmi - gia tri trung
binh, t6c d6 tang cao trung binh trong ngay; dwa
vao tinh toan gia tri trung binh cua so6 liéu thong
ké truge thoi ky thi cong; vy - gidi han trén, téc do
tang cao nhanh nhat trong ngay, dwa vao cwong do
dap dap lon nhat trudce thoi ky thi cong tinh toan
ra.

Thong qua nhirng phan tich trén, tinh ngau
nhién ctia Zy chiu anh hwéng cta v, ¢ thé thdng
qua diéu chinh vg; d€ khong ché Ry

2.2.2. Mo hinh rtiro

Tai nhitng viing mua It twong d6i ngan, bién do
[t bién do6i nhanh va mot s6 diéu kién dic trung
khéc, lra chon yéu t6 ngau nhién chinh dé 1a luu
lwong dinh It 16n nhat Qmax va thong qua khuéch
dai dinh i dién hinh md phong qua trinh thi cong
mua li. Dwya vao tinh toan tin suat thiy van thuc
tién ctia vung thi cong dap d4 d6 trong nhiéu nam,
P-1ll phan phdi c6 thé mo ta tot hon tinh ngau
nhién cua dinh I mua Id.

Xem xét sai s6 do lwdong dia mao vung ho chika,
anh hwdng ctia cac yéu t6 nhuw: sat nai, boi 1ap ho
chira,... thuc té cho thiay quan hé gitra mwc nwéc
va dung tich dé c6 s&n tinh bat dinh, gia st hé s6
quan hé dung tich hé chira la B tuan theo quy luat
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phan b6 tam giac. Qua trinh thao I ciing bi anh
hwdéng ctia nhiéu yéu t6 bat dinh, gia st hé s6 nang
lwc thao I 1a n ciling tudn theo quy luat phan bo
tam giac (Hu Zhigen va nkk, 2010).

Dwa vao nguyén ly co ban ctia phwong phap
Monte Carlo ta cé thé tién hanh khao sat, kiém tra
téng hop qua trinh thi cdng mua I, qua trinh xa la
va do cao phong li (tinh ngAu nhién cta do cao
phong [); tir d6 m6 phong muc nwéc i va tién
hanh m6 phong cung IUc véi thi cdng, qua trinh
tinh toan m6 phdng dworc tién hanh nhw sau:

(1) X4c dinh cac yéu t6 rii ro da dwoc phan
phdi ngau nhién, nhap cac thong sé tinh toan mo
phéng. (2) Xac dinh s6 lan (s6 lwong) cac mo
phéng Nk (3) Xay dung ngiu nhién dinh I thi
cbng, md phong qua trinh thi cong mua li. (4) Xay
dwng méi quan hé dung tich trir nwéc ctia ho chira
V@i hé s6 ngau nhién, mod phéng dwdng cong quan
hé gitra mwc nwéc va dung tich trir cta ho. (5) Xay
dung hé s6 ngau nhién ning luc xa i cua céng
trinh thao, vé dwong cong thé hién ning luc thao
Iti. (6) Xay dwng hé s6 ngau nhién s§ ngay dirng thi
cong trong thang thi cong, mé phong s6 ngay lam
viéc hiéu qua trong thang. (7) Xay dung hé s6 ngau
nhién t6c do dap cao ctia than dap trong mot ngay,
mo phong téc dd dap cao ctia dap trong mot ngay.
(8) Thdng qua mo phong dat dwoc qué trinh thi
cbng mua li va dwong cong quan hé gitra muc
nuwéc va dung tich ho chira gia dinh tinh toan I dat
dwoc myc nwdc cao nhat trude dap la Zu(t). (9)
Théng qua mé phong dat dwoc s6 ngay hiéu qua
lam viéc trong thang, téc d6 tang cao cla dap trong
ngay, tinh todn mé phéng dat dwoc cao trinh dap
dap Zus , tir d6 xac dinh dworc cao trinh phong li
cda dap Zwr. (10) So sanh phan tich mwc nwéc I6n
nhat trwdc dap Z(t) cé vt qua cao trinh phong
[t Zwe hay khong. (11) Thdng qua mo phdng ldy
mau l3p di 13p lai, phan tich thong ké sé liéu muc
nwéc cao nhit trwdc dip vwot qua cao trinh
phong IG; Ky hiéu Ia Ng ; cong thirc tinh toan rdi ro
déi voi dap da dé trong thoi ky chan dong la

Ng
Ry = N_F (6)

2.3. Tinh toan véi cong trinh thuc té

DPap Dadu la dw 4n dap da dé st dung 18i bang
datd4, dap nam trén séng Dadu, la séng nhanh cip
2 thudc thwong nguén séng Trwong Giang, la
nhanh I&n nhat cia séng Minh Giang, bat nguon tir
cao nguyén Thanh Hai. Pap niam trén dia phan

tinh T& Xuyén, Trung Qudc, dap cao 240 m, cao
trinh mit cat ngang dap la 1.457 m, cao trinh dinh
dap 12 1.697 m. by la cong trinh c4p | c6 nhiém vu
ngin dong, xa i, dan dong va phat dién,... giai
doan dau dé quai dan dong dwoc két hop véi than
dap da d6. Anh hwéng ctia cong trinh 1a rat Ion téi
khu vuc ha lwu va an ninh trong khu vuc. Dya vao
dac diém ky thuat co lién quan két hop véi loai
hinh d4p va quy mé dung tich ho chira dwa ra tiéu
chuin gi¢i han thoi doan li thiét ké trong vong
100 nam. Nhwng trwdc mit cao trinh dap dap cong
trinh thiy dién phai dat dwoc Ho 14 1.496 m va dw
an hoach dinh sin cao trinh chan nwéc mua li 1a
1.545 m sai s6 cho phép la 49 m va chi cach thoi
gian I 1a 5 thang. Néu nhw xét t¢i phwong an than
dap vao mua li cho nwéc tran qua thi khéi lwgng
cac bién phap bao ho cong trinh la rat Ion va anh
hwdng téi ké hoach tién do cac hang muc tiép theo.
bé dam bao khong anh hwdng dén ké hoach phat
dién, ddm bao chit lwong chat lwong cong trinh,
toan bo mat cat déu phai thi cong dat dwoc cao
trinh chan thiét ké mua Ia.

Toc do dap dap yéu cau cao, thoi gian thi cong
cong trinh gdp, qua trinh dip dap mua I hién
nhién ton tai tinh bat dinh, do do6 viéc phan tich
danh gia rai ro phong It cho coéng trinh khi thi
cong la hét sirc can thiét.

2.3.1. Phan tich cac yéu té'ngdu nhién bdt dinh

Théng ké s6 liéu thuy van Ivu lwong dinh i
Qmax tuan theo phan bé P-11I; tri s6 phan bé pg =
3.550 m3/s; hé s6 phan tan dong chay nam Cy =
0.24; hé so thién léch Cs = 5,0Cy, trong vong 100
nam lwu lwgng dinh [ thiét ké 1a 6.230 m3/s. Két
qua tinh toan i thiét ké dwoc thé hién & Bang 1.

Hé s6 nang luc thao lii n két hop véi dac trung
cuia cong trinh dan dong, gia tri phan phai gi¢i han

Bdng 1. Két qud tinh toan lii thiét ké phan ky.

Thang | Kysttdung | po(m3/s) | Cv | Cs/Cy
1 01/01 ~31/01 265 018 | 6.0

2 01/02 ~ 29/02 216 015 | 6.0
3 01/03 ~ 31/03 290 040 | 80
4 01/04 ~ 30/04 550 034 | 20
5 01/05 ~ 31/05 1440 044 | 40
6~9 | 01/06 ~30/09 3550 024 | 50

10 | 01/10~31/10 1550 030 | 25

11 01/11 ~ 30/01 750 023 | 60

12 01/12 ~31/12 410 018 | 60
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Bdng 2. Cac thdng sé tinh toan the¢i gian thi cong.
Hang muc Thang 1 Thang2 Thang 3 Thang 4 Thang 5
Ti/d 12 6 31 30 31
Tu/d N (0,0.5) N (0,0.20) N (1,0.15) N (2,0.13) N (3,0.21)

dwdi, gia tri trung binh va gia tri gigi han trén cia
1 twong trng la 0.95; 1.00 va 1.03.

Hé s6 quan hé gitra mwc nwéc va dung tich ho
B két hop véi twong quan kinh nghiém thiét ké
cong trinh, gia tri phan phai gi¢i han dwéi, gia tri
trung binh va gié tri gi¢i han trén twong &ng la
0.99; 1.00va 1.01.

Hé s6 ngau nhién dip dap thi cong, dip than
dap tir thang 1 dén cudi thang 5, M = 5 thang dé
dap &ng mua It chinh. B&i vi ty 1€ bién doi caa vi
tri dwdrng cong tich Ity thoi doan dap dap phai
twong déi nhé, két hop véi phan tich s liéu cweong
do thi cong, tdc dd dap cao cia than dap trung binh
trong ngay moi thang Hei (i= 1,2, ...,5) vé co ban la
giéng nhau, déu chiu sw phan phéi tam giac, cac
théng s6 phan phéi la (gi¢i han dwdi), (gia tri
trung binh), (gi¢i han trén), s6 ngay thi cong nhiéu

nhat moi thang (do dnh huwéng ctia ngay 1) va sé
ngay muwa giy ra sw dinh cong phan bé trung binh
dwoc thé hién & Bang 2.

2.3.2. Phan tich cac yéu té'ngdu nhién bdt dinh

S6 1an mo phéng gia dinh 1a 10.000 Ian, xem xét
t6i sw khéng dong nhit vé diéu kién thiét ké cong
trinh mua I ctia nhirng tinh toan thiét ké, két hop
khao sat nhirtng yéu t6 ngau nhién cta thiy vin,
thay luc trong thoi ky gitra mua I, két qua mo
phong ngau nhién rai ro dwgc thé hién & Bang 3.
Viéc str dung céc tiéu chuin thiét ké twong dwong
déxac dinh cao trinh chan nwac thiét ké dwoc biéu
thi & Bang 4. K& hoach dip dap twong (rng vai ty
I& rai ro chan nwéc gitta mua I dwoc thé hién &
Bang 5.

Bdng 3. D cao chdn nwéc ting Véi ty 1€ ridi ro khac nhau.

Muc nwéce thiét k€ | Thoi gian Cao trinh Hs NgAu nhién Qmax, n, B [Thoi gian quay
tinh toan theo I quay tro m SuitrdiroRw/ DO tin ciy lai
lai % Pw/% twong duong
50 1528.00 1.57 98.43 93.69
Thuy lwc hoc
100 1537.07 0.74 99.26 135.14
biéu tiét 1 50 1525.76 214 97.86 46.73
100 1530.95 111 98.89 90.09
Cao trinh dinh dé quai 50 1530.50 1.16 98.84 86.21
Nghién ctru kha thi 200 1542.40 0.23 99.77 434.78
xem xét quyét dinh cao
trinh mua Ia

Bdng 4. Cao trinh thiét ké thdn ddp mua li tirong tng véi thoi gian li quay tré lai.

Hé s8 ngau nhién Tw/a Cao trinh chin nwdc thiétké / m Cong trinh thao Ii
S0 1525.97 1,2 ham t}‘la(?’\ nwéc thoi
ky dau
QmaXl n, B
100 1531.27
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Bdng 5. Ty 1€ rdi ro ciia cac ké'hoach thi cong khac nhau.

v

Hinh 1. Phéan tich dé nhay.

Téng hop xem xét cac yéu t6 ngau nhién cua
thdy van va thay lwc, cling nhw ty | rdi ro chan
nwdc gitra mua li cha cac yéu to bat dinh thi cong
dap dap la 1.08%. Xem xét téi khéng ché toc do
ting cao tdi thiéu hang ngay ctia khdng ché trat tw
thi cong chic chan ton tai tinh kiém soat, phan tich
d6 nhay dé chi dao khdng ché tién do thi cong, két
qua phan tich d nhay dworc thé hién & Hinh 1.

3.Kétqua va thao luan

Qua tdng hop Bang 3 khao sat cac yéu té ngau
nhién thuy van, thiy luc cta hé thdng dan dong thi
cong, dua vao tiéu chuian dan dong vé thay luc hoc
cho 100 nam muc nwéc thwong lwu cao nhit
twong &ng la 1537,07 m, suat rai ro 1a 0.74%, trng
véi thoi ky [ quay lai 1a 135,14 nam, 1én hon yéu
cau thoaman 100 ndm phong It mua . Muc nwéc
thwong lwu cao nhit twong trng véi tiéu chuan dan
dong clia phwong phap thiét ké tinh toan diéu
phéi I cho 100 nam la 1530,95 m, suit rai ro la
1.11%, dwong lwong &ng vaéi thoi ky 1 quay lai la
90,07 nam, nho6 hon yéu cau théa man 100 nam
phong Ii mua li. Pwong lwgng thoi ky [ quay lai
twong &ng véi cao trinh dinh dé quai dat dwoc

Ké hoach TC p1/m Mo/m | ps/m | pa/m | ps/m Zrp/M Rw/%
1
(Tt ké hoach thi cong dé 4.00 1.00 | 10.00 | 10.00 | 10.00 | 1531.00 1.10
Xuit ra)
2
(Tt ké hoach thiét ké dé 5.00 150 | 1000 | 10.00 | 11.00 | 153350 0.76
XUt ra)
3
(Tt ké hoach caa chu dau 5.00 1.00 | 1100 | 11.00 | 11.00 | 1535.00 0.66
tw dé xuit ra)
0.011 1
= 86,21 nam. Thoi ky lii quay lai twong tng véi cao
Do \‘\ trinh mua Id nghién ctu kha thi 12 434,78 nim.
0.010 5+ \\ Dwa vao ly luan phén tich ri ro, tir Bang 4 dwa
. ra dwoc muc nwéc thiét ké twong rng véi thoi ky
_ 00102} \ I R e
> i quay tré lai, khao sat tong hop cac yéu té ngau
0.009 9+ \ nhién thay van, thay lrc cia hé théng dan dong thi
0.009 6 '\ cdng tiéu chuin cho 100 nam thoi ky ld quay tré
' o lai twrong rng véi mure nwéc thiétké 1a1531,27 m,
0.009 3 - IGc nay cao trinh dap dap trwéc mua li phai dwoc
024 025 026 027 028 029 030 khong ché tai 153127 mtré Ién, vi vay quyét dinh

dworc cao trinh phong It mua i da cung cap duoc
mot tai liéu hét sirc quan trong dén ké hoach tién
dd thi cbng cda cdng trinh.

Két qua Bang 5 cho thay ké hoach thi cong 1
(can ctr vao ké hoach thi cong) tinh toan dwoc Ry
> 1%, khoéng théa mén yéu cau phong li mua Id,
yéu ciu phai diéu chinh phu hop véi ké hoach tién
do thi cong, nang cao téc dd dap than dap. Theo ké
hoach thi cong 2 va 3 ta thay thoa mén yéu cau
phong It mua I, ké hoach thi cong co ban la hop
ly, nhung phwong an 3 trong cac thang tir thang 3
dén thang 5 cwong do bién doi I6n sé anh hwdng
dén chat lwong thi cong. Do d6 kién nghi ap dung
ké hoach thi cong 2 lam ké hoach tién dd thi cong
cho cdng trinh.

Sau khi khao sat tinh bat dinh cta cao trinh
phong I than dap trong mua Ig, sudt rai ro chan
It gitra mua It 1a 1.08%, tai thoi diém nay khong
thé théa man yéu cau phong i mua Ii, do dé doi
vGi qua trinh thi cong phai tién hanh kiém soat
hiéu qua hoac phai c6 nhirng bién phap ky thuat
can thiét. Théng qua Hinh 1, suit rui ro &ng vai toc
do kiém soat téi thiéu cta do ting cao thin dap
hang ngay tuan theo quy luat bién ddi cta vy,
chirng t6 nang cao vgy c6 thé lam giam suit rdi ro
chin nwéc gittamla It d6i véi cong trinh, diéu nay
co ban la phu hop véi quy luat thue té cong trinh,
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twong ang va&i thoi diém ve>0.28m/d tré 1én, Ry <
0.98%, Itc nay sé théa man cac yéu cau phong li
mua It Do vay viéc danh gia rii ro chan nuwéc gitra
mua It dd cung cip dwoc mét tai liéu hét sirc quan
trong dén xay duwng tién d6 thi cong ctiacong trinh.

4. Kétluan

- Nghién ctru da xem xét tinh bat dinh cia muc
nwoc Ih truede dap va cao trinh phong It than dap,
xay dwng dwoc mé hinh s6 hoc rii ro phong i cta
cong trinh dap da do trong thoi ky I, phan anh
dwoc trong thoi ky phong I c6 thé ton tai hai tinh
huéng.

- Chui y&u xem xét tinh ngau nhién cua sé ngay
dirng thi cong trong méi thang va tdc do tang cao
trung binh trong ngay cua than dap, xay dwng
dwoc mé hinh tinh toan mé phéng cao trinh phong
[t mua It va khong ché toc do ting cao thap nhat
hang ngay trong madi thang cé thé duoc dlng lam
mot chi s6 kiém soat. Nghién ctiru anh hwéng cia
ty 1& rui ro trung han trong thoi ky chan nwéc mua
It

- Phwong phap Monte Carlo da cho két qua mo
phong muc nwéc truede dap, dong thoi, dé cao
phong I cho than dap chan nuéc gitta mia It
cling da dwoc du tinh. Phwong phap nay dé chirng
minh dwogc tinh kha thi va hiéu qua cia cac moé
hinh va phwong phap tinh toan khong ché toc do
ting cao nhit/ thap nhat cta than dap hing ngay
trong mdi thang thi ty 1& rai ro phong i da dwoc
giam dang ké.

- Két qua nghién ctru dwa ra phwong phap gép
phan cho cong tac dw bao danh gia rai ro chan
nuwéc trong mua I khi thiét ké va thi cong dap da
dé. Tuy nhién, trong cac dy an dap da do, hau ky
dan dong thi cong lién quan dén rat nhiéu yéu t6
b4t dinh tinh, mdi cong trinh déu c6 nhig dic
diém va méi trwong thi cong khac nhau, do dé
phuwong phap wéc lwgng rui ro va cac thong sé dw
tinh dwoc rut ra trong &ng dung cong trinh can
dworc tiép tuc nghién ctiru b6 sung va hoan thién
thém.
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