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Tém tat: Trong qué trinh khai thac van hanh céac
céng trinh thay dién thi mét trong nhitng nhiém vu
quan trong dé la kiém tra tinh trang béi I&ng long hd
chira. Pé xac dinh duoc khéi long bdi Iang 1ong hd
chira cac cong trinh thiy dién cén thiét phai tién hanh
do vé dia hinh long hé chira trong céc thoi diém khéac
nhau hay con goi la quan tréc béi l&ng theo céc chu
ky khac nhau lam co s& cho viéc tinh toan. Duwa trén
két qué do vé dia long hé chira tai cac chu ky quan
tréc khéac nhau tién hanh dénh gia dwoc dung tich
hitu ich, dung tich chét va khéi lwong béi ldng
long hé. Khi do vé dia hinh Iong hé chira cac céng
trinh thay dién hién nay chud yéu tng dung cong
nghé do sau héi &m don tia dé tién hanh do dac
ngoai thuec dia. Noi dung bai bdo dé cap dén viéc
trng dung céng nghé do sdu héi &m don tia dé do
vé dia hinh Iong hé chira céc céng trinh thdy dién
phuc vu céng tac tinh toan khéi lwong béi ldng long
hé céac céng trinh thay dién.

T khoéa: Po sdu héi &m, bdi Idng Iong hé, do
vé long hé.

Abstract: During the operation of hydropower
projects, one of the critical tasks is to inspect the
sedimentation status of the bed. To
determine the sedimentation volume of hydropower
reservoirs, it is necessary to conduct topographic
surveys of the reservoir bed at different times, also
known as periodic sedimentation monitoring, as a
basis for calculations. Based on the topographic
survey results of the reservoir bed at different
monitoring periods, the useful capacity, dead
storage, and sedimentation volume of the reservoir
can be assessed. Currently, single-beam echo
sounder technology is primarily used for field surveys
of the reservoir bed topography in hydropower
projects. This paper discusses the application of

reservoir
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single-beam echo sounder technology in surveying
the topography of hydropower reservoir beds to
serve the calculation of sedimentation volume in
hydropower projects.

Key words: Echo sounder, Sedimentation

monitoring, Measure the lake bed.
1. Dat van dé

Trong nhirtng nd3m gan day, v&i sy phat trién cla
cac nganh khoa hoc ky thuat, cong nghé do vé dia
hinh day hd da khéng ngirng phat trién va cé nhiéu
ddi mai. Hé théng dinh vi GPS, hé thdng do sau hoi
am don tia, da tia, may quét swon sonar,... da giup
tang ndng suét lao dong, rat ngan thoi gian va dan
dap &ng dwoc nhu ciu xay dwng, khai thac tai
nguyén trén cac cong trinh thay dién.

O nwéc ta hién nay, cac may do sau hdi am don
tia 1a cdng cu phd bién dé quan trac bdi ldng long hd
cac cong trinh thay dién. Khi hd chira cac cong trinh
thay dién di vao van hanh, can thiét phai tién hanh
thwe hién cong tac quan trac bdi ldng lam co sé cho
viéc tinh toan va danh gia dung tich hiru ich, dung
tich chét, quan trdc xam thwc b hé va bbi lang long
hé thay dién phuc vu cong tac van hanh, khai thac hd
va dé ra bién phap dam bao kéo dai tudi tho cla ho,
tang cwdng san lwong dién 1a mot nhiém vu cap thiét.

2. Gi&i thiéu may do sau héi am don tia Odom
Hytrack Il

May do sau la mét thiét bi dung dé xac dinh do
sau cua l&p nwéc dwdi day tau do. Dé 1am dwoc diéu
nay ngudi ta wng dung tinh chét phan xa cta séng
siéu am va thbng qua viéc xac dinh thoi gian lan
truyén clGa séng siéu am ti lic phat tin hiéu séng
am dén khi thu dwoc tin hiéu phan hdi dé tinh ra do
sau cla I&p nwdc dwei day tau do.
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2.1 Nguyén ly hoat déng ctia mdy do sau héi 4m
don tia Odom
Cac bo phan chi yéu cla hé théng do sau hdi am

don tia gédm: hé thdng thu-phat séng siéu am, bé cam
bién, hé théng tich hop cdm bién va GPS, bd phan

do va ghi két qua. Cach thirc xac dinh d6 sau cla hé
thdng dwa trén thuat toan xac dinh day. Cac bod phan
cau thanh nén hé théng do sau hdi am don tia va
nguyén ly hoat ddng ctia may dwoc phan tich cu thé
theo so d6 cu tao ctia hé théng do sau héi am don
tia nhw trong hinh 1 [6, 7, 8]:
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Hinh 1. So dé céu tao cta hé théng do séu héi &m don tia

2.2 Cac bé phan chinh cua may
a. B6 phan thu-phat tin hiéu

B& phan thu-phat tin hiéu 1a mét trong nhirng bd
phan dac biét quan trong trong may do sau hdi am,
no la thiét bj dung dé phat va thu tin hiéu siéu am. Bd
phan thu-phat tin hiéu la mét tinh thé dién ap (Piezo
Electronic Element). O ché do phat tin hiéu, né st
dung hiéu ng ap dién nghich tirc la bién déi dao
dong dién tlr thanh dao dong co hoc (séng am). O
ché d6 thu tin hiéu, né s& dung hiéu (ng ap dién

Hudng A chay tau
|

|
Bo thu tin hiéu

thuan téc 1a bién déi dao dong co hoc (séng am thu
dwoc) thanh dao déng dién tir. Kich thwédc cla tinh
thé dién 4p dwoc chon sao cho séng co hoc do né
phét ra c6 tan sb trong dai séng siéu am, 1a dai séng
it bi h&p thu nhét trong nuwéc dé cé thé do dwoc xa
nhat.

Bo phan thu-phét tin hiéu thwong duwoc clu
tao cé hinh dang dau “+”, hinh ch “T”, chir “L”
hoac mang dang “cung” dwgc miéu td nhw hinh 2
va hinh 3.
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Hinh 2. M6t s6 dang Iap dat bo phat va thu tin hiéu
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EM 3000

SeaBat 8111

Hydrochart IT

Hinh 3. Hinh dnh mét s6 bo thu-phét hién dang duroc st dung

b. Cac cdm bién

Day la cac cdm bién dwoc gén trén tau do, ching
cho ta biét do léch theo thoi gian thuc, theo céc
hwéng ngang (Roll), doc (Pitch) va ding (Yaw). Nho
cac cam bién nay ma vi tri clia tau theo thoi gian thuc
hién trén man hinh diéu khién trong bubng lai dé lai
tau dwa tau vé dung hwdng dé dinh trwéce theo toa
do clia cac diém dau cudi tuyén do.

Vi tri cla tau dwoc xac dinh theo mot hé toa do
gdm 3 truc vudng géc v&i nhau. Dwéi day 1a hé thdng
toa dd tau vai truc x hwéng 1én mii tau, truc y hwéng
sang man phai tau va truc z hwéng xudng dudi.
Trong hé toa dd gbc, Roll twong (rng véi chuyén
dong quanh truc x (Roll la vi tri khi man phai tau bj
nghiéng), Pitch twong (rng v&i chuyén déng quanh
truc y (Pitch la vi tri khi mdi tau nho 1én), va Yaw
twong &ng v&i chuyén dong quanh truc z (Yaw la vi
tri v&i viéc chuyén dong thuan chiéu kim déng hod).

Dé thuan tién cho viéc chuyén déi div liéu,
thwdng st dung hé toa do cuc bod dé thé hién cac truc
quay theo cac tw thé clia tau duwoc xac dinh nhw sau:
truc x hwéng sang phia dong, truc y hwéng 1én phia
béc va truc z hwéng xubng dwdi nhw hinh 4.

Z=12ZL

Hinh 4. H& quy chiéu cuc bd clia tau khao sat

2.3.4 D6 sau do
Do sau do dwoc xac dinh béi cong thic (1):
d =rcos(P)cos(@+ R) (1)

trong dé: d — dd sau;

r — khoang cach nghiéng;
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P — géc lac doc Pitch;
R — géc lac ngang Roll;

0 - géc mé cla chum tia.

Mén nwéc
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Khoang cach theo hwéng
vudng géc vén hwdng do

<

Hinh 5. B¢ sdu dwoc xac dinh ttr goc va khoang cach
nghiéng

3. 'ng dung may do sau hdi am donn tia trong quan
trac boi lang long hd cong trinh thay dién

3.1 Ung dung mdy do sadu héi 4m don tia trong
quan trac béi ldng long hé diéu hoa céng trinh
thay dién Sé San 4A

3.1.1 Gidi thiéu chung vé hé diéu hoa céng trinh thay
dién Sé San 4A

Dé kiém chirng cho cac nghién ctru vé ly thuyét
chung toéi tién hanh do dac thuc nghiém véi may do
sau hdi am don tia Odom Hytrack Il trong quan tréc
bdi l&ng long hd diéu hda cong trinh thiy dién Sé San
4A. Nha may thuy dién Sé San 4A dwoc xay dwng trén
sbng Sé San thudc dia ban xa La O - huyén La Grai -
tinh Gia Lai. Day la mét cong trinh thuy dién trong hé
théng cac codng trinh thuy dién bac thang trén séng Sé
San, cong trinh thay dién Sé San 4A la cong trinh cip
I. Thay dién Sé San 4A co vai trd quan trong trong viéc
phat trién hé théng nang lvong clia nwéc ta hién nay
cling nhw trong twong lai, ngoai ra con mot nhiém vu
rat quan trong nham diéu tiét nwéc cho ha lwu vao mua
khd. Ho diéu hoa Thay dién Sé San 4A c6 cac thong sb
sau:
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- Mwc nwéc dang binh thwong & cao trinh 155,2 m;

- Mwc nwéc chét & cao trinh 150 m;

- Dung tich hiru ich hd chira 7,55 triéu m3;

- Dung tich toan bé hd chitra 13,13 trieu m3;

- Cot nwde tinh toan: 12,2 m;

- Dién tich mat thoang &ng v&i cao trinh mwc nuwéc
dang binh thwéng 155,2 m khoang 1,75 km?2.

Ho diéu hoa thiy dién Sé San dwoc xay dung
hoan thanh dwa vao khai thac van hanh ttr nam 2011.
Ngay sau khi tich nwéc hd chira hién twong xoi 16 va
bdi Idng di&n ra kha manh. Tuy nhién viéc do dac quan
tréc x4i 1& va bdi Idng chwa dwoc thue hién ddy dd va
c6 hé théng.

Théng tw s6 34/2010/TT-BCT ngay 07/10/2010

B& Coéng thwong ban hanh "Quy dinh vé& quan ly an
toan dap ctia cong trinh thuy dién" da chi rdé ndi dung

kiém dinh an toan dap, trong dé cé nodi dung can kiém
tra tinh trang bdi l&ng hé chra.

Dé tién hanh xac dinh s bién dbi méi trueng dia
chét cla long hd diéu hoa Sé San 4A, xac dinh sy
x4i 1& b&, x6i mon dat do mua I, xac dinh sw bdi ldng
long hd da tién hanh do 8 mat c&t ngang va 1 mat cat
doc vung hé theo hinh 6 [2, 5].

DPé cb dinh dwoc vi tri cac mat ngang quan trac
bdi ldng hd chira ngoai thwc dia chung t6i da tién
hanh xay dwng hé théng lwdi khéng ché cac diém
dau va cudi cia mét ct ngang bdi lang long hé. Cac
diém khéng ché nay dwoc do dan toa do bang cong
nghé GPS [9], dwoc do ndi v&i hé thdng toa do cua
cong trinh nha may dé thdng nhat hé toa do va do
cao cla toan bd cong trinh. Toa dd cac diém dau va
diém cudi clia cac mat cit ngang quan trac béi lang
long hd dwoc dwa ra trong bang 1.

Bang 1. Théng ké toa do diém dau va diém cudi cadc mat cat ngang quan trac

Toa dbé Toa db
Mét cét Didm dAu bo trai B0 cao (m) Diém d4u bo phai B0 cao (m)
X(m) Y(m) X(m) Y(m)
1 1543938,324 444757,898 180,930 1544429,189 444433,163 166,850
2 1543803,100 444089,005 181,810 1544095,047 443966,215 162,380
3 1543557,049 443307,029 167,240 1544005,538 443046,186 158,630
4 1543001,402 442537,396 166,190 1542997,246 442215,242 166,570
5 1542159,007 442768,600 171,130 1542148,740 442425,303 159,400
6 1540753,122 442571,005 191,470 1541253,034 442327,308 164,090
7 1544412,651 445185,019 173,140 1544810,029 444849,737 171,190
8 1544542,321 445304,644 168,570 1544820,242 445107,613 156,580
PMCHDT
2 A - s - A z A
Hinh 6. So dé vi tri cac mat cat ngang quan trac béi lang ho chira
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Tw két qua do dac va tinh toan binh sai toa do
cac diém dau, diém cudi mat cat. Cong tac do vé mat
cat dwoc tién hanh dwa vao toa do, do cao 2 diém
dau va cubi méi mat cat tién hanh do chi tiét. Phan
mat cat trén can dwoc do vé bang may toan dac dién
tlr TS-02. Phan dwéi nwéc dwoc do bng may do sau
hoi am Odom Hytrack Il [1, 4, 6] clia M§ san xuét.
May do sau hoéi am thiét ké dat trén ca né déng bod
véi thiét bi DGPS va duwoc két ndi véi may tinh,
hwéng do clia mét cat dwoc dinh vi theo toa do dau
cudi cla tlrng mét cat hién trén man hinh may tinh
dinh huwéng cho tau chay dung tuyén.

Mat cat doc hd dwoc xac dinh tir toa do cac diém
ngodt clia dong séng trén ban dd 1:10 000 [1, 6], toa
do thiét ké dwoc Fix vao may tinh va 1a cac diém dinh
hwéng cho tau chay theo tuyén dinh sn. Viéc do mat
céat doc cling dwoc do bang may do sau hdi am don
tia Odom Hytrack Il k&t néi may tinh va may DGPS,
sb liéu do dwoc lay ti hai l1an chay tau do di, do vé
va tinh két qua trung binh.

Sé liéu do dac dwoc chuyén vao may tinh dé tién
hanh x& ly, loc s6 liéu dat két qua, dung phan mém
chuyén dung bién tap va vé mat cat.

3.1.2 Xéc dinh va danh gia cac tham sé bdi ldng long
hé diéu hoa céng trinh thdy dién Sé San 4A dua trén
cac sé lidu do duoc tr méy do sdu héi &m Odom
Hytrack Il

DPé danh gia dwoc dién bién cia qua trinh bbi
l&ng, can sb liéu cha nhiéu chu ky do dac day hé, tir
dé méi so sanh biét dwoc long hd doan nao bj boi
l&ng, doan nao bao xoi.

Hién nay 1dng hd nha may thay dién Sé San 4 da
thwe hién dwoc 4 chu ky quan tréc. Chu ky “0” cla
cdng tac quan trdc da dwoc thwe hién nam 2013
nhdm nghién ctu dinh hwéng, xac dinh ndi dung can
thiét tién hanh, thwc hién xay dung cac tuyén quan
tréc va tién hanh do dac thu thap sé liéu xoi 1, bdi
l&ng 1an d4u tai cac tuyén quan tréc. Chu ky “1” duoc
thwe hién vao thang 11 nam 2018 trén co s& khoi
lwong chu ky “0” va do vé& bd sung mat cét ngang
kénh xa, hé x6i ha lwu nha may thdy dién Sé San 4.
Chu ky “2” dwgc thyc hién vao thang 12 nam 2019
trén co s& khdi lweng chu ky “17, chu ky “3” thyc hién
vao thang 12/2020. Chu ky “4” dwgc thwc hién tw
ngay 01 thang 12 nam 2021 dén 15 thang 12 ndm
2021 hoan thanh cbéng tac thyc dia. Ngay 30 thang
12 ndm 2021 hoan thanh bao cao téng két.

Co s6 tinh toan dwa trén cac sé liéu do hién trang
mat cat bdi lang 1dng hd. Trén mat cat da do vé tinh
dién tich tiét dién hd & cao trinh 155.2m (rng v&i dung
tich hé. Hiéu dung tich hé gitra thoi diém quan trac
va dung tich thiét ké co thé coi Ia lwong bdi I&ng.
Dung tich hé dwoc tinh 1a tdng dung tich cac khdi
trong toan bd hd, trong dé dung tich mdi khdi (Vi)
duwoec tinh theo céng thirc sau:

Vii = (M) L; (2)

2

trong do:

Si, Si +1 14 dién tich tiét dién hd & 2 mat cat lan
can rng voéi cao trinh tinh;

Li 14 chiéu dai gitra 2 mat cat tao nén khdi tinh
theo dwdng trung binh.

Theo [2, 5], két qua tinh toan dwoc thé hién trén
cac bang biéu sau:

Bang 2. Két qua wéc tinh dung tich hé didu hoa Sé San 4A - chu ky 4

) ) Dién tich tiét dién ho |  Chiéu dai Dung tich ho do
Vi tri Dién gidi khoi tinh & cao trinh MNDBT gitra cac mat thang 12 nam 2021
(m?) cat (m) (m®)

bap Sé San 4
MCHD1 DPap SS4+MCHD1 866 790 684.229
MCHD2 MCHD1+MCHD2 929 598 536.725
MCHD3 MCHD2+MCHD3 2940 835 1.615.333
MCHD4 MCHD3+MCHD4 2471 1084 2.933.049
MCHD5 MCHD4+MCHD5 2231 829 1.949.328
MCHD6 MCHD5+MCHD6 4474 1130 3,788.787
Dap diéu hoa MCHD6+Dap SS4A 5200 226 1.093.207

Téng hop 5492 12.600.658
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Chénh léch dung tich hd qua cac nam:

Bang 3. Dung tich hd qua céc ndm

) Chu ky 1 Chu ky 2 Chu ky 3 Chu ky 4
Thong so (do nam 2018) (do nam 2019) (do nam 2020) (do nam 2021)
(m®) (m°) (m°) (m®)
Dung tich toan b6 12.894.203 12.769.149 12.887.755 12.600.658

Chénh léch bbi I&ng tai cac khéi so v&i chu ky 3:

Bang 4. Bang tinh chénh léch béi Iang tai cac khéi so véi chu ky 3

Vi tri Dién giai cac Dung tich hd Dung tich hd Chénh léch khéi luvgng
’ khoi tinh chu ky 3 (m?3) chu ky 4 (m?3) bo6i lang (m3)
Pbép Sé San 4
MCHD1 Dap SS4+MCHD1 729.470 684.229 45.241
MCHD?2 MCHD1+MCHD2 559.345 536.725 22.620
MCHD3 MCHD2+MCHD3 1.639.664 1.615.333 24.331
MCHD4 MCHD3+MCHD4 2.905.662 2.933.049 -27.387
MCHD5 MCHD4+MCHD5 1.955.947 1.949.328 6.619
MCHD6 MCHD5+MCHD6 3.978.532 3.788.787 189.745
Dap didu hoa MCHD6+Dap SS4A 1.119.134 1.093.207 25.927
Téng hop 12.887.755 12.600.658 287.097
T két qua tinh toan thdng ké trén bang 4 c6 thé trong do:

danh gia dwoc lwong bdi Idng dén thoi diém chu ky
4 (thang 12 nam 2021) so v¢&i chu ky 3 (thang 12 nam
2020) anh huéng dén dung tich hd diéu hoa thay
dién Sé San 4 nhw sau:
Céng thirc tinh cé dang
AVi=Vi1- Vi )

AV; 1a khéi lwong béi l&ng chu ky thir i;
Vi1 la thé tich hd & chu ky thir i-1;
Vi la thé tich hé & chu ky th i.

Khéi lwgng bdi l&ng wérc tinh sau thei gian 01 chu
ky (ttr chu ky 3 dén chu ky 4) la:

AV4 = 12.887.755 (m?) — 12.600.658 (m?3) = 287.097 m3

Khéi lwong bdi I&ng tinh toan sau 01 n&m tir chu
ky 3 dén chu ky 4 1a 287.097m3.

Nhan dinh nguyén nhan dan dén hién twong boi
long hd diéu hoa tai thoi diém quan trac chu ky 4 do
lwong phu sa trong dong chay tir hd Sé San 4 xubng
va hién twong sat |& bo ho. Tuy nhién do lwgng phu
sa trong dong chay tir hd Sé San 4 gia tang dan khdi
lwong bdi lang 16n hon khéi lwong xéi mon bé mét
day hé. Vi vay lam gia téng qua trinh bdi lang cltia hd
d&c biét la doan kénh xa va khu vuc gitra hd (tir ha
lwu dap thay dién Sé San 4 dén méat cadt MCHD3 va
t mat cat MCHD4 dén dap thay dién Sé San 4A).

Khu vuc kénh xa (MCHD7) dong chay khéng bién
ddi nhiéu so vé&i chu ky 3. Tiét dién mat cat chu ky 1
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la 641,113m?, chu ky 2 la 753,110m?, chu ky 3 la
760,240m?, chu ky 4 la 723,979m?, khu vwc kénh xa
c6 hién twong bdi ldng va dan 6n dinh.

Khu vire hd x6i (MCHDS8) cé hién twong bao xéi lam
tang dung tich ctia khéi nay. Tiét dién mét cat chu ky 1
la 4.500,521m?, chu ky 2 la 3.986,107m?2, chu ky 3 la
4.525,840m2, chu ky 4 1a 4.572,89m?2, khu virc hd x6i c6
hién twong x6i sau vé gan véi chu ky 1 quan tréc duoc.
3.2 Ung dung mdy do sadu héi am don tia trong
quan trac boi ldng long hé céng trinh thay dién
Tuyén Quang
3.2.1 Gi6i thiéu chung vé cong trinh thdy dién Tuyén
Quang

Cong trinh thdy dién Tuyén Quang duwoc xay

Tap chi KHCN Xay dung - sb 2/2024
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dwng trén sbng Gam thudc dia ban xa Vinh Yén va
thi trAn Na Hang - huyén Na Hang tinh Tuyén Quang.
Nhiém vu co ban cla cong trinh gdm:

- Tao ngudn phat dién cung cap cho lwéi dién
Québc gia v&i cong suat 1ap dat 342 MW, san luvong
dién trung binh hang nam 1329,55 triéu kWh;

- Tao dung tich ctia hé chira trén 2 ty m3 dé phong
chéng I cho ddng bang séng Hong va thi xa Tuyén
Quang, ddng th&i bd sung ngudn cip nwéc vao mua
kho cho ddng béng séng Héng.

Cong trinh dwoc khéi cong ngay 22/12/2002 dén
ngay 15/12/2008, t6 may sbé 3 va cling 1a t6 may cudi
cung cGa nha may da phat dién lén lwéi dién Quéc
gia. Céng trinh c6 cac thong sb chinh nhw sau:

- Cong suét lap may: 342 MW gbém 3 td may;

- Dién lwvong trung binh: 1329,55 triéu KWh/nam;

- Myc nwédc dang binh thwong: 120m;

- Mwc nwéc chét; 90m;

- Dung tich diéu tiét ndm Wn: 1077 triéu m3,;

- Muc nuéc 16n nhét (16 0.01% ): 123.89m;

- Dung tich toan bd hé cha: 2.260 x 108m3;

- Dung tich hivu ich ctia hé chra: 1699 x 108ms3;
- Dung tich chét ciia hé chra: 561 x 106m3,

Dé tién hanh xac dinh sw bién di méi trweng dia
chét cta long hd Tuyén Quang, xac dinh sy xéi &
bd, sw x4i mon dat do mua I, xac dinh sw bdi ldng
long hd da tién hanh do 36 mét c4t ngang va 1 mat
cat doc vung hd [3].

3.2.2 Xac dinh va danh gia céc tham sé béi ldng
long hé thay dién Tuyén Quang dua trén céc sé liéu
do duoc ttr may do sdu hbéi &m Odom Hytrack Il

Hién nay long hd nha may thay dién Tuyén
Quang da thwe hién duwoc 7 chu ky quan trac, thoi
gian quan tréc cac chu ky dwoc dwa ra trong bang 5
sau.

Bang 5. Thdi gian do céc chu ky quan tréc xéi I& va bdi Iang hé thiy dién Tuyén Quang

. Thoi gian thyc hién Cao do muwc nwoc . n Ghi
STT Chu ky do B&t dau Két thiic hd Pon vi thwe hién chi
L Chu ky 1 19/5/2014 17/8/2014 H = 91:93m cong 1y Toan
2 Chu ky 2 30/10/2015 28/12/2015 H=117+118m Toén.Viét
3 Chu ky 3 10/10/2016 03/11/2016 H=113m Toan Viét
4 Chu ky 4 6/10/2017 04/12/2017 H=120m Toan Viét
5 Chu ky 5 1/10/2018 20/11/2018 H=120m Toan Viét
6 Chu ky 6 8/10/2019 6/12/2019 H=115.2m Toan Viét
8 Chu ky 7 12/10/2020 2612/2020 H=120.2m Toan Viét

Céng tac quan trac chu ky 8 duwoc thuwe hién tw

ngay 7 thang 10 ndm 2021 dén ngay 3 thang 11 ndm

2021 do xong thuc dia, thoi diém nay muc nuwéc hd

dat cao do6 114.5m + 119.6m.

Theo [3], két qua tinh toan duwoc thé hién trén bang 6:

Bang 6. Bang tinh toan khéi luong 1ong hd chu ky 8 ndm 2021

o .I?iérltichk .I?iérltichk Chidu dai D‘Aung th)h Dung tI'E:h hé (A:hénr;].
Vi tri ’Glal tf‘_'c,h tiet dlep ho | tiet dlep ho cac khbi ho do nam do nam Iegh boi
: céc khoi tinh do nam2 do nam2 tinh (m) 2020 , 2021 X lang X
2020 (m?) 2021 (m?) 1000 (m?3) 1000 (m?3) 1000 (m?3)
DAP
MC1 bép +1 36132.5 36111.2 415 14,995 14,986 -9
MC2 1+2 40080.9 40106.9 765 29,152 29,153 2
MC3 2+3 46750.3 46688.6 808 35,080 35,065 -14
MC4 (1/3)3+4 13954.5 13938.5 1065 15,729 15,709 -19
MC5 4+5 41256.0 41259.3 3084 85,135 85,115 -20
MC6 5+6 28287.5 28266.7 2014 70,030 70,013 -18
MC7 6+7 9226.0 9237.9 1573 29,504 29,497 -7
MC8 7+ 23372.3 23352.7 5426 88,439 88,418 -21
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o Diéntich | Diéntich | ~ . .. | Dungtich | Dung tich hé Chénh
Vi tri ’Glal tDIC’h tiet dlep ho | tiet dlep ho cac khébi h6é do nam do nam Iec¢h boi
: céac khoi tinh do nam2 do nam2 tinh (m) 2020 X 2021 , lang ,
2020 (m2) 2021 (m2) 1000 (m3) 1000 (m3) | 1000 (m3)
MC9 8+9 35308.3 35322.8 1642 48,177 48,173 -4
MC10 9+10 22807.2 22800.2 2033 59,074 59,082 8
MC11 10 +11 49655.6 49662.0 1974 71,521 71,520 -1
MC12 11+12 49909.9 49884.0 1380 68,700 68,687 -13
MC13 12 +13 30850.0 30829.0 2558 103,292 103,232 -60
MC14 13+ 14 43559.6 43558.0 2417 89,924 89,897 -27
MC15 14+ 15 12868.4 12806.0 3085 87,040 86,941 -99
MC16 15+ 16 32518.6 32428.0 3805 86,349 86,058 -291
MC17 16 + 17 29271.4 29217.2 5028 155,340 154,976 -364
MC18 (1/2)17 =+ 18 10034.5 9948.9 3388 41,791 41,600 -191
MC19 18+ 19 4050.6 3897.6 3480 24,508 24,093 -415
MC20 19 =+ 20 6712.5 6542.8 2605 14,019 13,599 -420
MC21 20+ 21 7246.4 7141.5 2707 18,893 18,522 -372
MC23 (1/2)21 = 23 1837.2 1857.3 7190 19,630 19,514 -116
MC24 23+24 1699.6 1678.5 1653 2,923 2,922 -1
MC22 24+ 22 1837.5 1854.1 2406 4,255 4,250 -5
MC25 22+ 25 1291.2 1326.6 1786 2,794 2,840 46
MC26 25 + 26 912.8 894.1 3917 4,317 4,349 33
MC27 26 + 27 591.3 585.3 2219 1,669 1,641 -27
MC28 27 + 28 416.6 406.9 3871 1,951 1,920 -30
MC29 (1/2)21 + 29 3637.2 3465.9 7357 14,146 13,498 -648
MC31 (2/3)3 + 31 29943.8 29942.6 961 29,364 29,343 -20
MC32 31+32 19473 19470.4 5744 141,924 141,914 -10
MC33 32+33 4527 4526.4 10222 122,660 122,648 -13
MC34 33+ 34 6080 6015.5 6638 35,202 34,989 -213
34 + cubi hd 5985 36,386 36,003 -384
(1/2)29 + cudi hd 3506 6,376 6,076 -300
(1/2)28 + cubi hd 3470 723 706 -17
(1/2)5+ cubi hd 8497 175,276 175,290 14
(1/2)17 + cubi hd 6850 100,255 100,069 -186
(1/3)16 + cudi hd 10508 113,902 113,584 -317
(2/3)32+ cubi hd 3686 47,851 47,845 -6
(1/2)2+ cubi hd 1982 39,720 39,746 26
(1/2)33+ cubi hd 4878 11,040 11,040 0
(1/2)14+ cubi hd 1954 42,558 42,556 -2
Téng hop 156532 | 2,191,614 | 2,187,081 -4,533

Ghi chu: (1/2)2: Mot phén 2 tiét dién cia matcit2.  lwong vat liéu boi lang sau 1 chu ky (chu ky 8)
quan trac.

Duva trén két qua tinh toan trén va két qua Khéi lwong bdi lang woc tinh sau thoi gian 1 chu
quan trac bdi lang chu ky 7 cé thé tinh dwoc khoi ky (moét ndm van hanh hd chira) la:
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Avg= 2.191.614 x 103 m3 - 2.187.081 x 10° m® = 4.533 x10® m?3

Nhw vay tdng khédi lwong bdi l1ang tir khi van hanh
hd chira dén nay la:

Theo s6 liéu do thuc té: Avrr = Y Avig=1.n = Avi+
Avz + Avs+ Ava + Avs + Aves + Av7 = 28.189x10% m?3 +
3.426 x10% m3 + 3.824 x103 m3 + 4.483 x103 m3 +
5.379 x10% m3 + 3.301 x10% m3 + 4.455 x103 m3 +
4.533 x10% m3 = 57.590 x103 ms.

Sau 14 nam van hanh, trung binh méi nam khoi
lwong bdi l&ng la 4.113.571m3/nam (chu ky 7 sau 13
nam van hanh gia tri trung binh la 4.081.308
m3/nam), tang 32.263 m?.

Khéi lwgng béi lang chu ky 8 tang so véi chu ky
7 la 78 x10° ms.

4. Két luan

T két qua nghién ctru ly thuyét va tién hanh do
dac thwec nghiém, ching t6i rat ra mot sb két luan sau:

- Phwong phap do sau héi am don tia bang may
Odom Hytrack Il la phwong phap hiéu qua trong céng
tac quan tréc bdi ldng Iong hd. N6 cho phép xac dinh
cac tham sb bdi lang 16ng hé nhirng cong trinh thay
dién mot cach nhanh chéng;

- Coéng nghé do sau hdi am don tia cho phép do
véi thoi gian thwe, cé thé thanh 1ap mat cat ngay tai
thdi diém do lam co s& dé tinh toan chinh xac khoi
lwgng va dién bién cta qua trinh bdi lang long ho.
Dwa vao két qua quan tréc bdi lang ching ta sé tinh,
danh gia dwoc dung tich hivu ich, dung tich chét,
quan trac xam thyc bor hd, bdi Iang 1ong hd thay dién,
phuc vu cdng tac van hanh khai thac hd, dé ra cac
bién phap dam bao kéo dai tudi tho ctia hé va tang
trwdng san lwgng dién;

- Can ¢6 cac nghién clru mét cach hé théng va
day du hon niva vé quy trinh do, cach phan chia cac
mat cét ngang, cach quy déi sb liéu do vé cung mot
thdi diédm do nhdm nang cao dd chinh xac dé xéac
dinh khéi lwong béi lang ctia ldng hd cac cong trinh
thay dién.

L&i cam on

Cac két qua nghién clru cla bai bao nay la san
phdm cla dé tai cap bd “Nghién clru gidi phap két
hop cdng nghé do sau hdi &m va cac cong nghé dia
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khong gian hién dai thanh 1ap ban d6 dia hinh day
soéng/kénh phuc vu coéng tdc ddm bdo an toan giao
théng duwdng thiy” ma sb: B2022-MDA-09. CAc tac
gid xin gi 161 cdm on dén B6 Gido duc va Dao tao,
Trwong Dai hoc Mo - Dia chét da hé tro chung toi
trong cac nghién ctru nay.
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