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Tém tit: Quan trac chuyén vi bién dang céng trinh tai cdc céng trinh thiy loi - thiy dién la
cong tac khong thé thiéu dwoc. Viéc nghién ciu phan tich cdc phwong phdp thanh ldp hedi quan
trdc toi wu dé ing dung cdc cong nghé méi trong cong tdc thanh ldp ludi khong ché quan trdic la vé
cung quan trong. Bai bdo trinh bay cdc két qua nghién ciru phdn tich va danh gid va cdc kién nghi
trong céng tdc thanh lgp luéi khong ché co sé do chuyén vi bién dang Céng trinh Thuy loi - Thuy

dién ¢ Viét Nam.

I. PAT VAN DE

Khi thanh 13p ludi khdng ché co sé ta co thé
ap dung mot trong cic phuong phap truyén
thdng 1a: Phuong phap tam giac va phuong phap
duong chuyén. Pdi voi cong tac thanh lap ludi
khdng ché co s¢ trong quan tric chuyén vi bién
dang cong trinh Thuy lgi-Thuy dién ¢ Viét
Nam thuong st dung ludi tam giac. Cong tac
thiét ké va do ludi cha yéu st dung phuong
phép tam gidc do canh, do goc va tam giadc do
goc-canh két hop. Mdi phuong phap c6 mot wu
thé riéng phu thudc vao diéu kién dia hinh cling
nhu diéu kién trang thiét bj hién c6 cla co quan
quan ly. Ly thuyét binh sai va phan tich tng
dung ba phuong phap nay dbi voi cong tac quan
trac chuyén vi cong trinh da dugc tac gia trinh
bay trong [5]. Yéu cau cua ludi khong ché trong
quan tric chuyén vi bién dang can dap tmg mot
sd yéu cau k¥ thuat khac v6i ludi khdng ché mat
bang [3] do vay can két hop giita Iy thuyét va cac
ludi thyc té dé khang dinh tinh dung dén cua ly
thuyét va tim phuong phéap téi uu nhat dé dap
g vé mit k¥ thuét ciing nhu vé& do chinh xac.

II. NGHIEN CUU PANH GIA LUOI KHONG
CHE CO SO TRONG QUAN TRAC BIEN DANG
CONG TRINH THUY LQI- THUY PIEN

Pé phan tich va so sanh cac phwong phap
xay dung ludi ching t6i da khao sat ba dang do6
hinh ludi tam giac: do goc, do canh va do goc-

canh d6i véi céac mang ludi khéng ché co so tai
cac cong trinh Thuy dién Song Hinh, Thuy dién
Hoa Binh va Thuy dién Thac Ba.

1. Ludi khong ché co sé cong trinh thiy dién
song Hinh

Hinh 1. Luéi quan trdc bién dang thuy dién
Song Hinh

- P6i voi do hinh ludi do goc: Po tat ca 13
goc trong ludi véi d§ chinh xdc mp=1, 0°’ va do
canh diay QT1- QT2 véi sai sb twong dbi
1/500000 [1];

- DBbi v6i dd hinh luéi do canh: Do tt ca 9
canh trong ludi bang may TC -1700 (hing Leica
- Thuy s¥) véi sai s6 mg=+(2mm-+ 1ppm).

- P6i voi db hinh luéi do goc - canh:

Do tit ca cac goc va ca cac canh trong ludi
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v61 do chinh xac do goc mp=1,0"", do canh voi
sai s6 trung phuong mg=+(2mm-+1ppm).

Két qua binh sai tinh todn do chinh xac cia
lu6i theo phuong phap luéi trac dia tu do [3] dbi

v6i ba phuong an dugc trinh bay trong bang 2
vO1 cac chi tiéu: Sai so vi tri di€m, sai sO chiéu
dai canh yéu va sai sO phuong vi yéu.

Bdng 1. Két qua binh sai cac yéu t6 cia lweéi khong ché thuy dién Song hinh

S Tén Sai 6 vi tri diém (mm) Ghi
TT Piém Ludi do goc Luéi do canh Luai do goc -canh Chu
1 QT1 2.7 2.2 1.5
2 QT2 2.6 2.1 1.6
3 QT3 3.2 2.4 1.8
4 QT4 2.5 2.4 1.4
5 QTS5 2.7 2.6 1.5
SSTP chiéu dai 1/91600 1/147100 1/177100
Canh yéu (Canh QT4 -T5) (Canh QT4 -QT5) | (Canh QT4 -QTS)
SSTP phuong vi 0.76" 2.30" 0.68"
Canh yéu (Canh QT4 -T5) (Canh QT4 -QT5) | (Canh QT4 -QTS5)

Dya vao két qua binh sai cac yéu to trong
Iudi ta c6 nhan xét:

- Béi v6i ludi do goc va ludi do canh cho sai
sO vi tri diém twong duwong nhau, trong khi d6
ludi do goc canh ¢6 d6 chinh xac cao hon ¢4 1,3
lan.

- Luéi do goc c6 SSTP vé phuong vi nhd hon
lugi do canh (0,76” va 2,30”) nhung lai co
SSTP chiéu dai canh yéu 1én hon (1/9100 va
1/147100). Ludi do goéc-canh c6 dd chinh xac
cao hon hin so véi 2 phwong phéap trén ca vé
phuong vi va chiéu dai canh (0.68” va
1/177100).

2. Ludi khong ché co sé cong trinh thity dién
Hoa Binh

Pay 1a nha mdy thuy dién c6 cong suat 1on
nhit nudc ta hién nay, theo thiét ké ban dau day
la ludi do goéc voi hai canh day 1a M16 -M17 va
T18 - T19 (hinh 2).

- Pbi v6i dd hinh ludi do goc: Po tat ca cac
goc trong ludi voi do chinh xdc mg=0, 7° va do
hai canh day M16-M17 va T18 - T19 véi sai s6
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tuong ddi 1/1000000.

- DBbi v6i dd hinh luéi do canh: Po tt ca 9
canh trong ludi véi sai s6 mg = +(1mm+ 1ppm)
bang may TC -2003 (Hang Leica - Thuy S¥).

Hinh 2. LutGi quan trdc bién dang thuy dién Hoa Binh

- D41 voi d6 hinh ludi do goéc - canh: Do tat
cd cac goc va ca cac canh trong ludi voi do



chinh x4c do goc mg =0,7"’, do canh voéi sai s

trung phuong mg = £(1mm+ 1ppm).

Bdng 2. Két qua binh sai cac yéu t6 ciia i khong ché thuy dién Hoa Binh

Sb Tén Sai 6 vi tri diém (mm) Ghi
TT diém Luai do goc Luéi do canh Ludi do goc -canh Chu
1 T12 4.6 1.9 1.3
2 T16 3.5 2.0 1.1
3 T17 33 2.1 1.0
4 T18 4.7 2.6 1.4
5 T19 4.8 4.0 2.0
6 M1l 4.1 2.1 1.2
7 M15 2.9 1.9 1.1
8 M16 6.0 2.5 1.6
9 M17 5.5 2.8 1.8
SSTP chiéu dai 1/118000 1/304200 1/373600
Canh yéu (Canh T17-T18) (Canh M15 -M11) (Canh M15-M11)
SSTP phuong vi 0.82" 1.83" 0.69"
Canh yéu (Canh T17-T18) (Canh T17-T18) (Canh T17-T18)

Dua vao két qua binh sai cac yéu té trong
Iudi ta ¢o nhéan xét:

- Vé sai sd vi tri diém luéi do canh 6n dinh
va bé hon ludi do canh con d6 ludi do goc-canh
c6 do chinh x4c cao hon ¢& 1,7 lan so vé6i luéi
do canh.

- Ludi do goc co do chinh xac vé phuong vi
cao hon ludi do canh (SSTP 1a 0,82 va 1,83”)
nhung lai ¢6 SSTP chiéu dai canh yéu 16n hon
(1/118000 va 1/304200). Ludi do gdéc-canh co
d6 chinh xac cao hon han so véi 2 phuong phap
trén ca vé phuong vi va chidu dai canh (0.69” va
1/373600).

3. Ludi khéng ché co sé cong trinh thiy dién
Thac Ba

Pay 1a nha may Thuy dién diu tién & Viét
nam, ludi khéng ché co sé quan tric chuyén vi
bién dang c6 so dd nhu hinh 3. Theo thiét ké
ban dau day 1a luéi do goc va mot canh day [2].
Tat ca 21 goc trong ludi duge do véi do chinh
xac do goc bang do chinh xac do goc mg=1, 0’
va canh day do bang day invar vdi sai soO tuong
ddi 1a mg/S=1/700000.

- DGi v6i d6 hinh ludi do goc: Po tit ca cac
goc trong ludi voi d¢ chinh xac m B=I1, 0° va
do canh day P-G véi sai s6 twong d6i 1/700000.

- D6i v6i d6 hinh ludi do canh: Po tat ca cac
canh trong ludi véi sai sé ms = + (Imm+ 1ppm)
bang may TC-2003 (Hang Leica - Thuy s¥).

- Ddi voi @6 hinh ludi do goc - canh: Po tat
cd cac goc va ca cac canh trong ludi voi do
chinh xac do géc mg=1,0"", do canh véi sai sb
trung phuong mg = = (Imm+ 1ppm).

Két qua binh sai tinh toan do chinh xac cia
lu6i theo phuong phap luéi tric dia tu do [4] dbi
v6i ba phuong an dugc trinh bay trong bang 2
voi céac chi tiéu: Sai sb vi tri diém, sai sb chiéu
dai canh yéu va sai s6 phuong vi yéu.

1IHIIIIIIIIIIIIIIIIIIIIIIIIIIIIf
E Dap chinh

Hinh 3. Luéi khong ché quan trdic bién dang
Thuy dién Thac Ba
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Bdng 3. Két qua binh sai cdc yéu t6 ciia lwéi khong ché thuy dién Thdc Ba

S6 Tén Sai 6 vi tri diém (mm) Ghi
TT diém Ludi do goc Ludéi do canh Ludi do goc -canh Chu
1 G 1.0 1.0 0.7
2 D4 2.0 1.2 0.6
3 D3 0.9 1.3 0.5
4 D2 1.2 1.2 0.7
5 D1 1.0 1.1 0.6
6 P 1.0 1.3 0.8
SSTP chiéu dai 1/89200 1/176500 1/240700
Canh yéu (Canh D3 -D4) (Canh P -D1) (Canh P -D1)
SSTP phuong vi 0.73" 2.18" 0.62"
Canh yéu (Canh P -D1) (Canh D3 -D4) (Canh P -D1)

Qua céc sb lidu phan tich d6 chinh xac cia 3
loai ludi dugc thiét ké tir cac phuong phap khac
nhau (Iu6i do goc, ludi do canh va ludi do goc
canh hon hop) duge trinh bay trong cic bang 1,
2 va 3 phu hop véi cac két qua khao sat 1y
thuyét [4] vé dic diém phan bd trong cac loai
lu6i tuong Gmg. Qua d6 c6 thé dua ra mot sb
nhan xét vé do chinh x4c cua cac phuong phap
thanh lap ludi:

- Luéi tam giac do goc c¢6 d chinh xac thap
nhét vé& cac chi tiéu: sai s6 vi tri diém va sai sd
chiéu dai canh.

- Ludi tam giac do canh c6 d9 chinh xac
chiéu dai cao hon luéi do goc nhung c6 do
chinh xéc thap nhat vé phuong vi.

- Ludi tam giac do goc - canh két hop co do
chinh x4c cao nhét vé cac mat chi tiéu danh gia: sai
sO vi tri diém, sai s6 chiéu dai va phuong vi canh.

Nhu vay c6 thé thay rang: Poi voi cac cong
trinh Thiy loi - Thuy dién dang luéi hop 1y nhat
dé thanh 1ap ludi khong ché quan tric chuyén
dich ngang cong trinh 1a ludi do goc-canh tong
hop. Piéu nay hoan toan phu hop voi co so 1y
thuyét da dua ra trong [5]. Loai ludi nay c6 do
hinh chit ch&, rat linh hoat trong trong viéc
chon vi tri diém médc va duoc thi cong nhanh
chong, thuéan loi béng cac loai may toan dac
dién tir va dat d6 chinh xac cao.
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IIL. KET LUAN

Qua cong tic nghién ciru khao sat mot sd
cong trinh thyc té & Viét Nam chung t6i da dua
ra mot s6 kién nghi vé ludi khdng ché co s¢ ddi
v6i cong tic quan tric chuyén vi bién dang cong
trinh:

- Thiét ké ludi hai bac: Bac I 1a ludi khong
ché co s, bac II 1a ludi kiém tra.

- Ddi voi dia hinh phuc tap 1ap tam giac
hodc tu giac trac dia.

- Dung phuong phép do ludi goc- canh tong
hop dé c6 tao nén dd hinh chit ché va nang cao
d0 chinh xac cua ludi.

- Pbi v6i cac cong trinh dang thang ¢ thé
thanh 1ap luéi khdéng ché co so dang hudng
chuan.

- C6 thé bd tri cac mde kiém tra & cac do cao
khac nhau trén cong trinh, diéu nay cho phép
chung ta xac dinh dugc do nghiéng, do vin,
x04n cta cong trinh.

- Viée xur 1y s6 liéu ludi co so ddng thoi voi
sO lidu ludi kiém tra theo phwong phap binh sai
luéi tu do cho phép chiing ta phat hién cac mdc
co s¢ khong 6n dinh va loai trir ra khoi sb liéu
gbc. Do vy cac mdc co so khong nhit thiét
phai ding cac mbc dugc chon téi da gbec ma
trong qua trinh binh sai tim ra mdc 6n dinh dé
lay lam goc.
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Abstract
RESEARCH ASSESSMENT OF FOUNDAMENT NETUNRE IN THE MONITORING
HORIZONTAL MOVEMENT OF IRRIGATION HYDROELECTRIC WORKS

Hoang Xuan Thanh

Observation of the deformation in the irrigation-hydroelectric work is indispensable. The study
analyzed the methodology established monitoring network optimization to apply new technologies
in the work of established monitoring network control is extremely important. The article presents
the results of research analysis, evaluation and recommendations in the work of established
network control facility for deformation of irrigation-hydroelectric work in Vietnam.
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