|  KHOAHOQC CONG NGHE

PANH GIA MUC PQ AN TOAN THAM CUA DAP VINH SON B
BANG PHUONG PHAP THIET LAP BQ SO LIEU CHUAN

Nguyén Phuong Dung
Truong Dai hoc Thuy loi
Nguyén Quang Thanh
Vien Thuy Cong

Tom tat: Moi quan tdm cia cdc nha qudn 1y, chii s hitu va nguwoi sir dung nguon nwée tir ho
chira thiy loi la viée ddp dat dwoc bdo dam an toan. Mot trong cdc ndi dung danh gid quan
trong vé an toan ciia ddp dat la cdc tinh todn tham. Bai viét tdp trung vao viéc danh gid an toan
tham cho ddap Vinh Son B thong qua viéc thiét ldp bo s6 lidu chuan, tir d6 kiém tra xem gia tri
quan trdc cia céng trinh c6 cho thdy ddp ¢ mirc d¢ an toan hay khéng. Viéc dinh lwong dwoc
mikc do an toan tham can cik vao cdc chi tiéu co Iy cua dat ddp dap va dat nén, myc nwée ho
chita, ciing cdc yéu t6 khdc la mét ndi dung quan trong trong cong tdc kiém dinh an toan ddp.
Phwong phdp thiét lip bé s6 liéu chudn vé tham ciia nghién ciru da cho thdy hién twong tham
cua ddp Vinh Son B dang ¢ muec an toan.

Tir khéa: Bé sé liéu chudn, an toan tham, s liéu quan trdc, ddanh gid an todan dap

Summary: The great concern of managers, owners, and water users from irrigation reservoirs
is to ensure the safety of the dam in particular and hydraulic work in general. The important
safety assessment criteria for seepage analysis of embankment dam are determination the
position of the phreatic line, checking the seepage gradient, and inspection the seepage pressure
in the dam foundation. This article focused on evaluating the seepage safety of Vinh Son B dam
by establishing a standard-data-set and checking whether the observed values of the project
indicate a safe level for the dam or not. Quantifying the seepage safety level is based on the
physical properties of the embankment and foundation soils, the water level in the reservoir, and
other factors, which is an important content in the dam safety inspection. The method of
establishing a standard-data-set for seepage analysis in this study has shown that the seepage
circumstance of the dam was currently at a safe level.

Keywords: Standard-data-set, monitoring data, dam safety assessment, seepage analysis.

1. PAT VAN PE va so sanh v4i mot chi tiéu an toan nao d6 va
két luan vé trang thai lam viéc cua dap dat
trong dau mdi hd chira. Van dé dit ra 1a s6 liéu
lugng 1én t6i 6750 hd chira, ludn 1a mot vén ¢&¢  quan trac duoc so sinh voi chi tiéu nao d¢ c6
dugc xem 14 cip bach va cin dugc cap nhat thé két luan lé‘dép lam Vléf: binh thuong hay
thuong xuyén [1]. Trong van hanh khai thac khong, tir do dé ra cac quyet dinh mg xur phu
hop. Theo dac diém lam viéc cua cong trinh
thiry, sé liéu quan tric vé thdm 13 phd bién

. nhit va ching thudng dugc so sanh voi céc tri
Ngay nhan bai: 13/4/2023 s6 gi6i han trong thiét ké [2]. Tuy nhién viéc
Ngay thong qua phan bién: 19/5/2023 , e e Lo .
Ngay duyét dang: 31/5/2023 su dung mot gia tri gidi han tir giai doan thiét

Viéc dam bao an toan dau moi cua cac ho chira
thuy lgi trén toan lanh thé Viét Nam, vdi so

dap, c6 nhiéu thong s duoc theo ddi, danh gia
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ké c¢6 thé dan dén nhimng sai khac trong dénh
gid an toan cua dap dat, dic biét trong diéu
kién thay doi vé chi tiéu co 1y cua dat dap dap
va bién dong myc nudce lién tuc. C6 mot bd $6
liéu chuén dua trén cac thong ) cap nhat vé
dac tinh vat li€u, trang thai lam viéc cua céc
két cau trong than dap dat, cac muc nudc dic
trung cta ho, ... s& giup cho viéc danh gia
hoan thién hon vé cin cir tinh toan va dam béao
tinh logic vé mat thoi gian.

Hién nay, viéc thiét 1ap bo so lidu chuan dé
danh gid an toan dap tai Viét Nam van con
nhiéu bAt cap. Du da c6 nhiing nd lyc nhét
dinh, tuy nhién van chwa c6 huéng dan cu thé
nao dugc cong bd dé hd tro cho viéc ap dung
chung trong danh gid an toan dap. Pac biét,
dbi voi cac dap dat, hién tai chwa c6 cdng trinh
nao coéng bd day da bod sé liéu chuan dé do6i
chiéu voi két qua quan trac trong qua trinh van
hanh, khai thac dap. Viéc thiéu hut s6 liéu
quan tric ndy khong chi gy lang phi dau tu
ma con anh hudong dén viéc tra 10i cau hoi
“trang thai dong thdm cua dap c6 nam trong
pham vi cho phép khéng va co nguy co dan
dén mét an toan thim hay khong ?”. Trong bai
viét nay, cac tac gia s& gidi thiéu cac khai niém
co ban vé bo théng sé chuan vé tham cua dap
dat va cung cp hudéng dan chi tiét vé qua trinh
tinh toan va phan tich két qua thdm cho dap
dat. Noi dung chinh cta bai viét s& tap trung
vao cac dai lugng dic trung trong danh gia an
toan thim bao gém (1) gradient t&i han cua
than dap va nén; (2) luu luong thim qua than
dap va nén; (3) 4p luc thim & mot s6 diém
quan tric.

Nghién ciru tdp trung vio an toan thim cta
dap dat va nén nhu mot két cdu tong thé, trong
d6 c6 xem xét chi tiét cac két cdu trong than
dap va nén. Phuong phap thiét 1ap bo sb liéu
chuén trong danh gia an toan dap da duoc ap
dung ca ddi voi ndi dung danh gia 6n dinh cuc
bo, téng thé dap dét, danh gia chuyén vl an
toan ctia dap dat, ... Tuy nhién, trong gi6i han
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ctia bai viét s& chi tap trung vao danh gia an
toan thAm. Chi tiét cac danh gia toan dién va
tong hop két qua danh gia dé cho diém an toan
cua cong trinh s€ duoc trinh bay & cac nghién
cuu sau.

2. THIET LAP CAC MUC PQ AN
TOAN THAM

2.1. Mitrc d§ an toan tham

D¢ mo ta trang thai lam viéc cia cong trinh va
nén & dau moi ho chira nude, cac murc an toan
duogc phan loai nhu sau [3]:

- Mtc 1: trang thai lam viéc binh thuong, cac
s6 do dai lugng quan tric thAm nam trong gidi
han 1am viéc binh thuong cua dap. Cong trinh
dugc phép khai thac theo thiét ké.

- Muc 2: cac sd do vuot qua gidi han binh
thuong, cong trinh chuyén tir trang thai lam
viéc binh thuong sang khong binh thuong.
Cong trinh van dugc phép khai thic, nhung &
mirc d6 han ché (vi du, khdng ché muc nudc
h6é duéi miec MNDBT); tién hanh tim hiéu
nguyén nhan dé khic phuc, dua cong trinh vé
trang thai lam viéc binh thuong.

- Murc 3: cac sd do vuot qua gia tri téi han
thim, cong trinh chuyén tir trang thai lam viéc
khong binh thuong sang trang thai c6 nguy co
bi pha hoai, sup d6. Khi d6 phai dung khai
thac hd chira, thio nudc khéi hd, tién hanh
khao sat, nghién ctru téng thé dé xac dinh
nguyén nhan va giai phap khac phuc.

Gia tri giéi han ctia méi mirc mg vé&i cac dai
luong quan tric chinh 14 tri s6 giéi han duéi
(ky hiéu 1a Smin1 hodc Sminz) va gidi han trén
(ky hi¢u 1a Smax1 hodc Smaxz) cua dai lugng nay
trong cac diéu kién 1am viéc binh thuong cua
cong trinh, va cac thong sd dau vao (cac dic
tinh cua vat liéu than dap va nén, cac diéu kién
bién) c6 gia tri bién dong trong pham vi thong
thuong clia no (tr Amin dén Amax). Céc gia tri
Anmin Va Amax duge xac dinh theo chudi sd liéu
thi nghiém di dugc xu ly dé dam bao chuan
hoa, nghia 1a khong c6 cac gid tri cuc doan
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(qua 16n hoac qué bé) so voi gia tri cua da so
cac sO hang trong chudi.

V6i bai toan tham, ndi dung xac dinh vi tri
dudng bo hoa, tri s6 luu lwong thdm, gradient
thdm, cOt nudc ap luc thAm nén dap la ddi
tuong kiém tra va danh gia. Cac diéu kién an
toan vé thAm (so sanh tri s tinh toan kiém
dinh voi tri s thiét ké hodc tri s6 cho phép
theo tiéu chuén tai cac truong hop tinh toan
tuong ung) dugc cac dinh nhu sau:

- Cao d6 diém ra ctia dudng bio hoa thap hon
muc nudc thugng luu: Zr < MNTL;

- Luu luong thAm don vi tai mat cat nhé hon
lru lwong tham thiét ké: q < qu;

- Gradien thdm (tri s6 trung binh toan mién
hodc tri s& cuc bd 16n nhét tai ctra ra): J < Jep
(d6i voi dap va nén);

- Cot nudce ap luc tham nén dap nho hon gia tri
thiét ké: hn < hnt.

2.2. Phuong phap xac dinh cac gia tri gioi
han mirc 1 va mire 2 cho cac dai lwgng thAm
Gidi han murc 1 cta bai toan thdm 1a trj sd giGi
han dudi (Smin1) Va gidi han trén (ky hiéu la
Smax1) Clua cac dai luong nhu vi tri duong bao
hoa, tri s6 luu lwong tham, gradient tham, cot
nuée ap luc thim nén trong cac diéu kign lam
viéc binh thuong cuaa cong trinh.

Gia tri giéi han muc 2 cia mdi dai luong
quan tric chinh 13 giéi han pha hiy cua bo
phan cong trinh (gi¢i han pha hdy cuc bg)
trong qua trinh chiu tai trong. Vi dy, gidi han
trén muac 2 cua duong bao hoa la vi tri cia
duong bao hoa ¢ cao, giy mét 6n dinh mai ha
luu dap; gidi han dudi muic 2 cua duérng bao
hoa la vi tri du’O‘ng bdo hoa nam qué thap, lam
tang gradient tham J, tao nguy co x6i ngam
than dap. Tuong tu dbi véoi cac dai lugng
gradient than, nén dap va luu luong thaim qua
cong trinh.

Can ct theo gid tri gigi han mac 1 va muc 2
(trén va duéi) ¢ thé danh gia duoc trang théi

lam viéc caa cong trinh (mic 1, muc 2, mc 3)
nhu da de cap o trén.

2.2.1. buong bao hoa

Vi tri cao nhat va thap nhit cua duong bio hoa
trong dap ¢ diéu kién lam viéc binh thuong
dugc xac dinh thong qua tinh toan thdm cho
dap va nén, vai cac t6 hop tri s6 hé s6 tham K-
tmax (kich ban KB1.1) va Kmin (kich ban
KB1.2) cua cac khdi dip than dap va cac 16p
dat nén. Truong hop thi nghiém trong phong
cho hé s6 tham dimg (Kv) thi can xét dén hién
tugng tham di hudng trong khéi dat ddp dam
nen tung 16p: Kn/Ky = 1+5 (Theo TCVN
8216:2018), trong d6 Kn 12 hé sé thim ngang.
Khi Kn/Ky dat tri s6 16n nhét thi vi tri duong
bdo hoa & cao nhat.

Trong trudong hop phé hoai, gidi han trén muc
2 duoge xéac dinh theo hé sd an toan nhé nhét vé
truot mai. Gidi han dudi mie 2 dugc xac dinh
theo tri sO gradient thAm cuc bd 16n nhit &
ting diém ra ciia duong bio hoa.

2.2.2. Lueu lwong tham

Céc gid tri gidi han muc 1 cia luu lugng tham
dugc tinh toan theo bai toan thim trong diéu
kién 1am viéc binh thuong cia dap, v6i hé sb
thAm cta than dap va nén dao dong trong
pham vi gitra Kimax va Kimin (KB1.1, KBL1. 2)
Céch xac dinh Qmax, Qmin Ung voi mdi tri $b
muc nudc thugng luu dac trung. MO hinh tinh
& day 12 ho c6 1 dap chinh véi chidu dai khong
16n, khong c6 dap phu. Trén dap chinh chi tinh
voi mat cat dai biéu 1 mat cat long song.
Trong truong hop chung, phai chia dap thanh
nhiéu doan dé tinh cho chinh xac. Tri sb luu
luong thim qua toan dap & muc 1 dugc xéac
dinh theo cong thtrc :

Q= % ,m/s, (1)

Téng luong thim trén murc 2 ciia hd trong mot
thang duoc xac dinh theo murc thdm cho phép
(K) va thay ddi theo muc nude ho, xac dinh
theo cong thuc (2):
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ch = KW, (2)

trong d6: K - mirc thAm cho phép cta hd, voi
1ong hd va than dap 1a dat 4 sét co hé sb thim
& mirc trung binh, ldy K = 1%; W — lugng
nuéc chira trong hd & thoi diém tinh toan (m®).

Xéc dinh trj s6 gi6i han duéi muc 2 cua luu
lugng thAdm: Tri s6 luu luong thAm nho
khong gy nguy hiém cho dap. Vi vay khdng
can khong ché giéi han dudi muc 2 cia luu
lugng tham.

2.2.3. Ap lic tham nén dap

Tri s6 giéi han mirc 1 cua ap lyc thim nén dép
duoc xac dinh theo tinh toan tham véi cac to
hop tri s6 hé s6 tham cta than dap va nén nhu
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da néu ¢ trén (cac kich ban KB1.1 va KB1.2).
Tir két qua tinh toan s& tong hop duogc gia tri
Pmax1 V& Pmint, 13 tri s6 ap luc thdm 16n nhit va
nhé nhét tai vi tri dat TBQT ap luc thdm nén
va ing vé1 MNTL dang xét.

3. AP DUNG TiNH TOAN CHO PAP
VINH SON B

3.1. S6 li¢u va kich bén tinh toin

a. Céu tao va kich thude dap: can cu theo hd
so cong trinh, kich thudc thiét ké ctua dap Vinh
Son B duoc thé hién trén hinh 3 [4]. Pay la
cong trinh cap I, mot sd chi tidu s& duge cap
nhat theo TCVN 8216:2008.

792,0 Pn1

784,0
L —

36,4‘#[#—30,0—#-[#—' 46,7—%
2,6 26

Hinh 1: Cdu tao va kich thuée ddp (mat cdt tinh toan).

b. Céc chi tiéu co 1y tinh toan cta than dap va nén

Céc chi tiéu duoc dua trong bang 1 1a s liéu
trung binh vé chi ti€u co 1y cua dat dap dap va

nén dap Vinh Son B. Céc chi tiéu nay & céac
kich ban khac nhau s€ co6 cac tri s6 khac nhau
so0 voi s0 li€u duge cho ¢ bang 1 [5].

Bang 1: Chi tiéu co 1y dung tinh toan dap dat

TT Chi tiéu hli(@yu Donvi | DAt dip lﬁ;“l 11:;“2 Lti‘;g
1 Dung trong tu nhién Yw T/m® 1.86 1.80 1.93 2.20
2 Dung trong bao hoa Ybh T/m3 1.89 1.87 1.95 2.25
3 | Géc masét trong bdo hoa [0 do 18°05' | 16%4° | 20%4° 30
4 Luc dinh két bdo hoa C KG/cm? | 0.246 0.240 0.170 0

5 | Hé sb tham Kv cm/s | 4.3x10° | 4.0x10° | 2.4x10* | 107

c. Cac truong hop tinh toan: dinh dap duoc
tinh toan véi cac truong hop sau

- TH1: Thugong luu 1a MNC = 813,60m, ha luu
khong c6 nudc.
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- TH2: Thuong luu la MNTB = 819,80m, ha
luu khong c6 nudce.
- TH3: Thuong luu 1a MNDBT = 826,00m, ha
luu khong c6 nudce.

- TH4: Thuong luu & MNLTK = 830,92m,
MNHL = 800,10m.

d. Céc kich ban (KB) tinh toan

Trong bai viét d3 su dung s6 liéu khao sat ctia hd
Vinh Son B dé thiét 1ap ra nhimg nhém sé lidu
dau vao cho timg bai toan xac dinh gidi han muc
1 va 2 (ca trén va dudi) cho dap dat. Tong hop
cac s6 liéu duge chia thanh 4 kich ban:

KBI1.1: Chi tiéu dé xac dinh gi6i han trén mirc
1 cha bai toan tham.
KB1.2: Chi tiéu dé xac dinh gii han duéi mirc
1 cta bai toan thim
KB2.1 va KB2.2: Chi tiéu dé xac dinh xéc

dinh giéi han trén va dudi mac 2 cua bai
toan tham.
3.2. Két qua tinh toan

3.2.1. Xac dinh cac gioi han tham mirc 1 va
muec 2 cua dwong bdo hoa

Tién hanh tinh toan cho mit cit dap da cho
(mo hinh bai toan phang), st dung modul
Seep/W [6] phén tich bai toan thim theo cac
kich ban KBI1.1, KB1.2, xac dinh dugc gioi
han thdm mtc 1 trén va dudi cho dap dat. Tién
hanh tinh toan cho cac myc nudc dac trung da
néu. Tir két qua tinh toan thim cho céac truong
hop s€ xac dinh dugc cao do 16n nhét va nho
nhat ctia duong bdo hoa tai cac vi tri do dudng
bao hoa trong than dap (P1, P2, P3 trong hinh
2). Két qua tong hop nhu trén bang 2. Vi du
két qua vi tri dudong bdo hoa ing véi MNLTK
dugc thé hién trén hinh 2.

Bang 2: Két qua tinh cao dd dwdong bao hoa giéi han mic 1 Zphmaxt, Zbhmint, M

Piém do Kich ban MNC MNTB MNDBT MNLTK
P1 KB1-1 805,65 811,25 818,87 826,91
P1 KB1-2 805,01 809,88 817,03 825,40
P2 KB1-1 803,55 807,67 813,26 820,04
P2 KB1-2 803,10 806,94 811,75 818,17
P3 KB1-1 797,06 798,98 801,96 806,23
P3 KB1-2 796,18 797,03 798,70 805,00

-

Hinh 2: Vi tri cdac dwong bao hoa gigi hgn
1ng véi MNLTK

Hinh 3: Cao do cdc dwong béo hoa
gioil han tai P1
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Hinh 4: Cao do cdc dwong béo hoa
gidi han tai P2

Dé xac dinh gigi han muc 2, st dung modul
Slope/W dé tinh toan xac dinh hé sb an toan
nho nhat vé trugt mai tmg voi timg dudng bio
hoa gia thiét khi tinh gidi han trén muc 2. Hé
sO an toan 6n dinh cho phép cia dap duoc lay
v6i t6 hop didc biét (duong bao hoa dang cao),
Kep = 1,215. Kich ban tinh toan duogc st dung
la KB2.1. Khi d6 s€ tim dugc giéi han trén
murc 2 ciia dudong bao hoa.

|  KHOAHOC CONG NGHE
P3 < z

Hinh 5: Cao do cdc dwong béo hoa
gidi han tai P3

Xac dinh giéi han dudi mirc 2 bang cach tinh
toan tham (str dung modul Seep/W), xac dinh
gradient thAm cyc bo 16n nhét tng véi timg diém
ra cua duong bao hoa véi s liéu duoc cho & KB
2.2. Tri s6 gradient thAm cuc bd cho phép tuong
ung voi gioi han dudi mirc 2 cia duong bao hoa
la Jop = 0,75 (dat & sét, dap cap I). Két qua tinh
toan gidi han mirc 2 ctia duong bao hoa cho cac
diém do dugc tong hop trén bang 3.

Biang 3: Két qua tinh cao dd dwdng bo hoa giéi han mic 2 Zphmaxz, Zbhminz, M

Piém do Kich ban MNC MNTB MNDBT MNLTK
P1 KB2-1 - - 822,06 827,87
P1 KB2-2 802,18 807,02 815,29 821,68
P2 KB2-1 - - 817,27 821,27
P2 KB2-2 795 795 795 800,1
P3 KB2-1 - - 802,58 806,81
P3 KB2-2 795 795 795 800,1

3.2.2. Xac dinh gia tri gioi han cua luu
lwong tham

Str dung cong thire (1) dé tinh toan luu luong
tham ¢ mtc 1. Két qua tinh céc tri sé gidi

han mtc 1 cua luu lugng thAm dugc téng
hop trén bang 4. Tir sé liéu & bang 4, xay
dung dugc cac quan hé Qmint — Z, Qmaxt — Z
nhu trén hinh 6.

Bang 4: Tong hop két qua tinh lwu lweng tham giéi han mirc 1 cia dap

Kich bin Dai luong MNC MNTB MNDBT MNLTK
KB1-1 g, m¥s.m | 10,738.10° | 18,021.10° | 28,907.10° | 37,275.10°
KB1-1 Qumaxt, M%/s 0,00038 0,00067 0,00119 0,00155
KB1-2 g, m¥s.m 8,651.10° | 14,133.10° | 23,342.10° | 31,039.10°
KB1-2 Qumint, M¥/s 0,00031 0,00053 0,00096 0,00128
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Giéi han muc 2 cia luu luong thim s& chi
kiém tra cho gidi han trén — dung cong thirc

(2). Két qua tinh Qcp (tirc Qmaxz) clia dap duoc
tong hop trén bang 5.

Bang 5: Tong hop két qua tinh lwu lweng tham giéi han trén mirc 2 cia dap

Dai luong Don vi MNC MNTB MNDBT MNLTK
W 10°m? 20,5 55,4 97,0 150,2
K % 1 1 1 1
Wep 10°m3/thang 0,210 0,554 0,970 1,502
Qmax2 m3/s 0,076 0,207 0,362 0,561

Gldi han lvu lwong tham qua dap

Hinh 6: Cac gidi han mic 1, mauc 2
cia leu lwong tham qua dap

3.2.3. Xac dinh cac gia tri gioi han dp
lwc tham

Str dung modul tinh tham Seep/W tinh cho mat
cit long séng véi cac myuc nude thuong luu
dac trung s€ xac dinh dugc ap luc thdm nén tai
cac vi tri do 4ap (Pnl, Pn2, Pn3) ing kich ban
hé s thAm dung va ngang chénh nhau 5 lan,
tim dugc gidi han mic 1 ctua cdt nudc ap luc
thAm nhu & bang 6.

Bing 6: Két qua tinh giéi han mirc 1 clia ¢t nwée ap lwe thim nén dip hn, m

Piém do Kich ban MNC MNTB MNDBT MNLTK
Pnl KB1-1 14 18 23 28
Pnl KB1-2 13 17 22 27
Pn2 KB1-1 12 16 20 25
Pn2 KB1-2 11 15 19 23
Pn3 KB1-1 8 10 13 17
Pn3 KB1-2 7 9 11 16

Xac dinh giéi han trén muc 2 can s dung
modul Seep/W dé tinh thim va modul
Slope/W dé tinh 6n dinh mai ha luu dap tng
v6i timg truong hop gia thiét tri s ap luc thim
nén ting cao. Vi dap dang xét (cap I), hé sb
an toan on dinh cho phép & t6 hop dic biét 1a
Kep = 1,215.

Trén so dd mat cat dap c6 3 dng do ap luc
thAm nén, trong do cac éng Pn2, Pn3 duoc
lién thong véi ha luu dap nén tri sb cot nudce
do 4p & day dng di duoc xac dinh: hn = Zni

— Zan, trong d6 Zan 12 cao d6 day dng do ap
luc thim nén, & day Zan = 792,0m. Chi c6
tri sé cot nude do ap o 6ng Pnl la c6 kha
ning thay d6i tiiy theo kha ning thoat nudc
tr nén lén than dap, hay kha ning hinh
thanh hang thdm tap trung & mit tiép giap
dap — nén. Do d6 trong tinh toan dudi day
chi gia thiét tri s6 cot nudc thim dudi day
ong do ap Pnl. Két qua tinh tri s6 giéi han
trén murc 2 cta cot nudc ap luc thim nén
duoc téng hop ¢ bang 7.
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Bang 7: Giéi han mic 2 ciia cot nwéc ap lwc tham nén dap tai Pnl, m

Kich ban bai luong MNC MNTB MNDBT MNLTK
KB1-1 Nnmax2, M - - 30,65 35,93
KB1-2 Nnmin2, M 51 7,2 12,6 23,7

Xéc dinh gia tri gi6i han dudi muc 2 cua ap
luc thdm nén: Phuong phép xac dinh gié tri
Nnminz clia ¢t nudc ap luc tham nén dap
duoc thuc hién trén phén mém Seep/W dé
tinh gradient thAm trung binh cia mién tham
phia truéc diém ra cua dudng bao hoa (do ¢
hang tham tap trung gia thiét trén day dap).

o trinh

140 "w o | He m { 20

Tri s6 Jkep duoc tra theo loai dat nén (4 sét)
Vva cép cong trinh (cap I) cho: Jkep = 0,59.
Két qua tinh toan xac dinh haminz dugc tong
hop & Bang 7. Vi du két qua tinh toan cot
nudce ap lyc thaim tng véi MNDBT duoc cho
trén hinh 7.

Khodng c‘cl?
|

Hinh 7: Phé cét nuréc &p luec thdm
theo KB1.2 #ng voi MNDBT

Tu sO ligu ¢ bang 6 va Bang 7, xay dung dugc
cac duong quan hé gifra tri s6 gidi han cua cot
nudc ap lyc tham nén vé1 muc nudc thuong

Gidi han 4p lywc thdm & nén tai Pnl

835
830 -2 m ..
. 74 -
< -~ ; u
825 - w .
= . 7 T
(@]
© 820 1 )
o .’ A S = =Zmin2~Z
815 /! S oeeo@eeosZmax2™Z
‘ o » = o= = Zmax1~Z
810 Zmini~Z
0 10 20 30 40

Ap lyc tham & nén (m)

Hinh 8: C&c trj sé gidi han cua cét nuéc
ap luc tham nén tai Pnl

luu nhu trén hinh 8 (cho Pnl), hinh 9 (cho
Pn2) va hinh 10 (cho Pn3).

Gidi han 4p lyc thdm & nén tai Pn2

835
830 - P'

€ 825 K

= /7

S 820 proo

3 7 ce@ee Zmax1l~Z
815 &' =@ =Zmin1"Z
810

5 15 25 35

Ap lyc thadm & nén (m)

Hinh 9: C&c trj sé gidi han cua cét nuéc
ap luc tham nen tai Pn2

TAP CHi KHOA HOC VA CONG NGHE THUY LQI SO 78 - 2023 95



| KHOAHOC

|__CONG NGHE |

V6i cac két qua tinh toan thAm nhu dd néu,

dap Vinh Son B ¢ muc an toan. Vi vu, khi
quan sat biéu dd gi6i han cua dudong bdo hoa
tai diém P1 (Hinh 1), & MNDBT +826,0; néu
cao do dudong bio hoa trong 6ng nim ngoai
khoang {+822, 06 + +815,29} (cao hon hoac
thip hon) thi dap ¢ murc 3, khi d6 nguy co mat
6n dinh mai ha luu hodc hinh thanh duong
thim tap trung gdy mat do bén tham trong than
dap l1a hién hiru. Tuong tu néu cao trinh duong
bdo hoa quan tric dwgc nam trong khoang
{+815, 29 + +817,03} hodc {+818,87 =+
+822,06} thi dap dang & muc 2; duong bao
hoa nam trong vung tir {+817,03 + +818,87}
thi dap ¢ mirc 1 — murc an toan voi cac nguy co
vé trwot mai hodc d6 bén tham.

Bai toan danh gia lvu luong thim va ap luc
thAm nén dap cling duoc tién hanh tuong tu -
so sanh gi4 tri quan tric v4i bd thong sd chuan
dugc thanh 1ap tng véi thong s6 cap nhat vé
trang thai vat liéu than dap va nén; muc nudc
thuong, ha luu cong trinh; diéu kién ban dau
trong tinh toan; ....Budc cho diém an toan
cong trinh ciing s& dya theo d6 dé tong hop cac
chi tiéu danh gid va két ludn bé tinh trang
chung ctia dap. Chi tiét cong tac cho diém
danh gia an toan cong trinh sé duogc trinh bay ¢
mat nghién ctru khac.

g35 Gidi han ép luc tham & nén tai Pn3
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Ap lyc tham & nén (m)

Hinh 10: Cdc tri s6 gioi han cua cot nuwoc
ap luc tham nén tai Pn3

4. KET LUAN VA KIEN NGHI

Khi kiém tra déi v6i dap Vinh Son B, cac
tiéu chi vé thAm gdm vi tri dudng bio hoa,
d6 bén thim cua dap va nén, luu lugng tham
dd duoc danh gia dua trén bo s liéu chuin
va thong sé quan tric thuc té. Pap duoc danh
giad 0 muc an toan. Viéc danh gid nay thoa
min cac yéu cau vé tinh cdp nhit trong sb
liéu dau vao va tinh logic trong danh gia.
Ngoai danh gia vé thim, can tién thanh thuc
hién nhiing dédnh gia vé 6n dinh cuc b va
tong thé cho dap dat [7], ciing nhu danh gia
chuyén vi dimg, chuyén dich ngang ciia dap
trong nhitng diéu kién dau vao khac nhau va
diéu kién bién khac nhau. Thuc hién du
nhiing ndi dung no6i trén thi viéc danh gia
kha ning 1am viéc cua dap sé& rat dé dang va
bao quat.

Ngoai hang muc dap dang bang dat & cac ho
chua thuy loi, dau mdi con bao gém mot
hodc nhiéu hang muc khac ddm bdo cho qua
trinh duoc van hanh thong subt va an toan.
Viéc danh gid an toan cac hang muc do
ciing can dugc tién hanh truéc khi co két
luén vé kha nang lam viéc cua dau mbi. Vé
co ban, qua trinh thyc hién cling tuan theo
cic budc danh gia cua giai doan thiét ké.
Tuy nhién sau mdgt thoi gian van hanh khai
thac, bo sb liéu danh gia ban dau can duoc
ra soat, cap nhat va danh gia lai dé bam sat
voi hién trang lam viéc cua dip ciling nhu
cac hang muc khac ctua dau mbi. Trong gidi
han cua bai viét, cac tac gia nhan manh viéc
can thuc hién lai bo thong s chuan vé thAm
trong danh gia an toan dap noi riéng va dau
mbi n6i chung sau mot chu ky lam viéc nhat
dinh (khuyén céo 1a 5-10 nim, tuy muc do
quan trong cua cong trinh).
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