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TRONG QUAN TRAC CHUYEN DICH NGANG TUONG VAY
NHA CAO TANG BANG PHUONG PHAP TRAC PIA
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Tém tit
Twong vdy thwong dwoc sir dung dé chong dé thanh hé dao trong giai doan thi cong
tang ham nha cao tang. Trong giai doan thi cong nay, mot eong dat da lom dwoc ldy di,
dp lye ddt da xung quanh sé lam cho tuong vay bi dich chuyén. Cong tdc quan trdc twong
vdy dé xdc dinh ding thuwe chdt qud trinh chuyén dich ciia tuong vay, tir d6 ¢6 bién phdp
xit Iy ddm bdo an toan cho cong trinh va céng trinh lan can. Viéc xir 1y s6 liéu do trong
moi chu ky quan trdc phai duoc thuc hién trong cung mot hé théng toa do hoac do cao
da dwoc chon ngay tir chu ky dau tién theo quy trinh chung: Ddnh gid sw on dinh cia
méc khong ché co so, binh sai lu6i quan trdc va tinh todn cdc théng sé chuyén dich bién
dang. Bai bdo nay nghién civu vé viée xir Iy s6 liéu két hop cdc chu ky do ¢ tinh dén sw
phdn tich chuyén dich cia cdc moc quan trdic giita cdc chu ky trong quan trdc chuyén
dich ngang twong vdy nha cao tang bang mdy toan dac dién tir. Két qud thire nghiém cho
théy dé chinh xdc toa do cdc diém moc quan trdc da dugc nang cao.
Tir khéa: Bién dang; Quan triac chuyén dich ngang; Tuong vay.
Abstract

Method of adjustment in combination with cycles in monitoring horizontal
deformation of high-rise building furniture walls using geodetic method

Diaphragm walls are often used to support excavation walls during the
construction phase of high-rise building basements. During this construction phase,
a large amount of soil and rock is removed. The pressure of surrounding soil and rock
will cause the diaphragm wall to move. Monitoring of diaphragm walls to determine
the true nature of the movement process of the diaphragm wall, from which measures
can be taken to ensure safety for the project and neighboring structures. Processing
of measurement data in each monitoring cycle must be done in the same coordinate
system or altitude selected from the first cycle according to the general process:
Evaluate the stability of the base point, adjust the monitoring network, and calculate
the deformation displacement parameters. This article discusses the data processing
combined with measurement cycles, taking into account the analysis of the displacement
of monitoring landmarks between cycles in monitoring the horizontal displacement of
high-rise building diaphragm walls using a total station. The calculation results show
that the coordinate accuracy of monitoring points has been improved.
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1. Pat van a@é

Cong tac thi cong hd dao sdu tai
khu dat chat hep trong giai doan thi cong
tang ham nha cao tang c6 thé lam nén
dat bi dich chuyén, lun gdy hu hong cac
cong trinh 1an can. Mot trong nhirng giai
phap chdng d& thanh hd dao 1a sir dung
tuong vay (tuong barrete - tuong trong
dat). Tuong vdy ngoai nhiém vu chdng
gitr thanh hd dao, con duoc st dung lam
tuong hdm nha cao tang. Muc dich cua
viéc quan tric chuyén dich ngang tudong
vay la dé xac dinh gia tri chuyén dich
ngang ciia tudng vy, nham phong ngira
su ¢b ¢o thé xay ra d6i v6i cong trinh va
cong trinh lan can trong qua trinh thi cong
tang ham. Bén canh d6 két qua quan tric
nay ciing 1a s liéu dé kiém tra cac tinh
toan trong giai doan thiét ké hé dao, tir d6
c6 thé dua ra cach thtc thi cong hd dao
hop 1y hon.

Cac phuong phap quan tric chuyén
dich ngang tuong vay la: Phuong phap
tric dia (str dung may toan dac di¢n tu),
phuong phap dung cam bién Inclinometer
hoic sir dung két hop phuong phép tric
dia voi dung cam bién [4 - 10]. Khi s
dung phuong phap tric dia, gia tri chuyén
dich tuyét dbi cua cac diém quan tric
dugc xac dinh trong hé thdng mdc khong
ché co s& On dinh nén c6 thé dat duoc do
chinh xac cao, tuy nhién thudng chi xac
dinh duoc chuyén dich cua dinh tudng
vay. Phuong phap quan tric ding cam
bién Inclinometer c6 thé phat hién chuyén
dich ngang theo chiéu siu, nhung viéc xac
dinh nay chi 1a chuyén dich twong ddi so
v6i mot diém ¢ day 6ng dan hudng khong
tiép can dugc (néu diém nay khéng on
dinh thi gia tri quan tric nhan duoc khong
phan anh chinh xac sy chuyén dich cua
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tuong vay). Tac gia Tran Ngoc Pong [4]
da dé xuat str dung két hop hai phuong
phap ndy v6i nhau dé khic phuc han ché
ctia mdi phuong phap.

Trong quan tric chuyén dich ngang
tuong vay bang phuong phap tric dia can
phai xay dung mang lu6i khong ché véi
2 loai diém moc 12 mdc khéng ché co s
va mdc quan tric. S6 luong méc co sd cd
thé 1a 2, 3, 4 hodc nhiéu hon tuy thudc vao
phuong phap quan tric va dbi tuong cong
trinh va ¢ 3 loai thuong dung 1a mbc noi,
méc chim va mbc co dinh tam [4, 10].
Trong mdi chu ky quan tric can kiém tra,
danh gia sy On dinh ctia cac moc khong
ché co so dua trén cac phép do xac dinh
vi tri twong d6i giira chung.

Do hinh do nbi giita mbc khdng ché
co 8¢ va mbc quan tric duoc goi 1a ludi
quan trac. Ludi quan tric chuyén dich
ngang tuong vay co dac thu la ludi do lap,
thuc hién theo mdi chu ky va cac tri do
thuong duoc gitr nguyén. Tuy thudc vao
diéu kién thuc té cong trinh va két ciu
tuong vay, c6 thé thanh 1ap ludi quan trac
theo phuong phap tam giac, da giac, giao
hoi, hoic do hudng chuan. Dé do cac yéu
t6 goc, canh trong ludi hién nay thuong
st dung may toan dac dién tu.

Hién nay, phuong phap binh sai gian
tiép thuong duoc sir dung dé xir 1y sd liéu
do ludi quan tric nham dua ra gia tri toa
d6 cua cac diém quan tric sau mdi chu
ky dé tinh cac tham sé chuyén dich. Tuy
nhién, sy chénh léch toa do cua cac diém
quan tric gitta cic chu ky do chua han
hoan toan 1 do sy dich chuyén ma c6
thé con do sai s6 do tai mdi chu ky khac
nhau. Chinh vi vay, bai bao nay s€ nghién
ctru va dua ra thuat toan xu ly s6 lidu két
hop cac chu ky do voi cac tri do lap lai co
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tinh dén sy phan tich chuyén dich cua cac
mdc quan tric giita cic chu ky trong quan
trac chuyén dich ngang tudng vay nha cao
tang bang mdy toan dac dién tu.

2. Co s 1y thuyét

2.1. Phén tich sw chuyén dich ciia
cdc méc quan tric

C6 2 nguyén nhan din dén sy chénh
léch toa do (ki hi¢u do Iéch nay 1a A) cua
cac diém quan tric trong khoang thoi gian
gitra 2 chu ky do:

- Do su dich chuyén co hoc tai cac vi
tri c6 gdn mbc quan tric (B);

- Do sai s6 do trong cac chu ky quan
tréc (3,).

Thuc té khong thé xac dinh dugc gia
tri thyc anh huong ciia mdi yéu té trong 2
nguyén nhin néu trén, ma chi c6 thé danh
gia duoc mirc do anh huéng cua mdi yéu
t0 dén do léch A.

Nham xac dinh cac mbc quan tric
duoc coi 13 6n dinh, khong c6 su chuyén
dich, su chénh 1éch toa do 1a do sai s6 do
trong cac chu ky quan tric, khi phan tich
chuyén dich c6 thé st dung tiéu chuan
danh gid mbc khéng ché co so dua trén co
so 1y luan [5, 6].

Néu ciac mbc 6n dinh (theo nghia la
0, ¢6 gia tri nho khong dang ké so véi do
léch A) thi su khéac biét toa do chi co thé
do sai s6 do gay nén, do dé gia tri chénh
1éch A khong thé vuot qué gidi han cia sai
sd do (sai s6 gidi han xac dinh d6 chénh
1&ch d0o).

Tiéu chuin néu trén duogc cu thé héa
bang biéu thirc:

q=tmy,

(1)

vl q va m, la gia tri chénh I¢ch va

sai s tuong ung; t - hé s6 x4c dinh tiéu
chuan gi6i han, thudng duogc lay gia tri tir
2 dén3.

Luc nay, sy phan tich chuyén dich
clia cac mdc quan tric c6 thé duoc sir
dung théng qua biéu thuc:

<l

2)

valg, = £t /m,%s +mZ )

trong d6: Xs-1,Xs 1a cac an sb duoc
xac dinh sau khi binh sai chu ky s va binh
sai kéthop chuky 1,2,... (s-1); m,_, mg,__
1a cac sai sb trung phuong tuong (mg.

Néu biéu thue (2) dung thi cac mdc
quan trac duoc coi 1a 6n dinh, khong co
sur chuyén dich, su chénh 1éch toa do l1a do
sai s6 do trong cac chu ky quan tréc.

Trong truong hop:

l>+t ’m,%s +mZ

thi mdc quan tric duoc coi 1a khong
on dinh, co su chuyén dich co hoc.

2.2. Xir Iy sé ligu két hop cdc chu
ky do

2.2.1. Co s¢ Iy thuyét phwong phdp
binh sai truy hoi

Trong phuong phép binh sai truy hoi,
ma trin trong sb dao Q, cua cac an sb o bude
tinh thtr 1 dugc tinh dya vao ma tran nghich
dao Q_, da xéac dinh duge 6 budc tinh trude
do (budc i-1) qua cong thure [1 - 3]:

Qi = Qi_y — ZIN7'Z,, 4)

trong do:
ZLT = Qi—1f4;F
Ni =P+ AiQia A7 = PO+ AZT
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A, - Ma tran hé sd phuong trinh s6
hiéu chinh cua nhom tri do 1,

P. - Ma tran trong s6 ctia nhom tri do i.

Trong trudng hop tri do don 1¢, néu a,
1a vecto hé s phwong trinh s hiéu chinh
thir 1, p, la trong s6 cua tri do thtr i, thi
cong thuc (4) c¢6 dang:

1
Qi = Qi1 — 2 Z (5)

vOi:
T _ T
Z; =Qi1a;

g =pit +aQi_1af =p7* + a;Zf.

Trong cac nghién ctru [1 - 3, 6] cho
thiy: Néu tinh toan tir dau thi ma tran
khoi tinh Q, co thé duogc xac dinh theo
cong tharc Q, =10 ™. E v6im > 5.

2.2.2. Céc bude xir 1y 56 lidu

Diéu kién dé thuc hién binh sai ludi
quan trac két hop cac chu ky do 14 toa do
ctia cac moc khéng ché co sé khong thay
dbi trong cac chu ky do.

Budc 1: Lap ma tran trong s6 dao két
hop cac chu ky cta cac an s6 co dang [1, 3]:

trong do:

-0, e Q. la ma tran trong sd dao cua
.p» X, tuong tng da dugc xac
dinh sau kh1 binh sai lu6i quan trac chu
ky (s-1) vas;

-Qs_1a ma tran trong s6 dao cua céac
an sb Xs_1, 43 duoc xac dinh sau khi binh
(s-1).

Budc 2: Phan tich su chuyén dich cua
cac moc quan trac dya vao cac biéu thie (2),
(3), (4) da duoc trinh bay trong Muc 2.1.

Budc 3: Lap cac phuong trinh sb
hiéu chinh

cac an sO X

sai két hop cacchuky 1,2, ...,
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Ve = 8Xg_;j — 6x5 + 1 (7)

duoc thanh 1ap tir mdi truc toa do cho céac
diém quan tric 6n dinh twong tng (coi
nhu day chinh 14 cic phwong trinh s hiéu
chinh cta céc tri do thira voi 1/ =0);
v6i s6 hang tu do 1 dugc tinh theo cong
thic l = Xs_1 — X;.

Budc 4: Stir dung cong thire trong binh
sai truy hdi dé tinh ma trn trong s6 dao Q
sau khi binh sai két hop s chu ky, con vecto
an s6 ¥, duoc tinh theo cong thirc:

— N-1ZTL (8)

véi L - vecto sb hang tu do trong hé
phuong trinh s6 hi€u chinh thanh 1ap véi
cac diém quan trac on dinh.

Xs = Xg

Budce 5: Tach khéi ma tran Q trong
ma tran trong s6 dao Q, day chinh 1a ma
tran trong s6 dao sau khi binh sai két hop
chu ky i vdi cac chu ky trude do.

Sai s6 trung phuong toa do cia cac
an sb theo cong thirc:

mg = Tl Quxx )]

trong do: u 1a sai sb trung phuong

trong s6 don vi; O 1a céc phan tir trén
duong chéo chinh cua khdi ma tran 0.

3. Két qua tinh toan thuc nghiém

Trong phan thuc nghiém, s& xu 1y
s6 liéu 3 chu ky do ludi quan trac chuyén
dich ngang dinh tudng vy toa nha khoi
van phong thudc du 4n Vinhomes West
Point, phu(mg M@ Tri, quan Bic Tir Liém,
thanh pho Ha Noi V01 sai sO trung phuong
vi tri diém quan tric cho phép la + 5 mm.

De’ danh gia sy 6n dinh coa diém
quan trac, lya chon gia tri t = 2,5.

3.1. 86 ligu géc va sé liéu do

S6 lidu toa do diém mdc khéng ché
co s sau khi phan tich d6 6n dinh trong
ca 3 chu ky 1a khong thay d6i, gia tri thé
hién & Bang 1.
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Bing 1. S6 liéu toa dé diém moc khéng ché co sé

A R Toa do
STT Tén diém X(m) Y(m)
1 GPS-01 2324313.1700 581434.0430
2 GPS-02 2324428.7870 581594.0480
So d6 ludi:

Hinh 1: So dé lwéi quan tric chuyén dich ngang dinh tuwong viy

Po quan trac chuyén dich ngang cong mg =27, do canh m= £ (2+2ppm x D) mm.

trinh duoc thuc hién béng may toan dac dién
tor NTS-302R+ c6 do chinh xac: Po goc

Bing 2. S6 liéu do géc tai cdc chu ky

S6 liéu do cua cac chu ky duoc thé

hién & Bang 2, 3.

STT Tén dinh géc Gocdo (° ¢ 9
Dinh trdi | Dinhgiira | Dinh phii Chuky 1 Chu ky 2 Chuky 3
1 GPS-02 GPS-01 DTVI 833935,0 8339350 8339370
2 GPS-02 GPS-01 DTV2 583117,0 583120,0 583117,0
3 GPS-02 GPS-01 DTV3 4548 20,0 4548 20,0 454822,0
4 GPS-02 GPS-01 DTV4 3504 53,0 3504 50,0 3504 53,0
5 GPS-02 GPS-01 DTV5S 1500 28,0 150031,0 1500 32,0
6 GPS-02 GPS-01 DTV6 1323 34,0 132337,0 132337,0
7 GPS-02 GPS-01 DTV7 215253,0 215248,0 2152470
8 GPS-02 GPS-01 DTV8 6154270 6154 26,0 6154210
9 GPS-02 GPS-01 DTV9 1050017,0 | 1050003,0 | 10500 15,0
10 GPS-02 GPS-01 DTVI10 9710 20,0 9710 22,0 971021,0
11 GPS-01 GPS-02 DTV1 3230213,0 | 3230212,0 | 3230213,0
12 GPS-01 GPS-02 DTV2 30908 58,0 | 3090901,0 | 30909 00,0
13 GPS-01 GPS-02 DTV3 2932240,0 | 2932242,0 | 2932241,0
14 GPS-01 GPS-02 DTV4 2804902,0 | 2804902,0 | 28049070
15 GPS-01 GPS-02 DTV5 2925253,0 | 29252420 | 2925230,0
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STT Tén dinh goc Gocdo (° ¢
Dinh trdi | Dinh giira Dinh phai Chuky 1 Chu ky 2 Chuky 3
16 GPS-01 GPS-02 DTV6 3232751,0 | 3232751,0 | 32327440
17 GPS-01 GPS-02 DTV7 34334 06,0 | 3433408,0 | 34334070
18 GPS-01 GPS-02 DTVS8 3500330,0 | 3500327,0 | 35003 30,0
19 GPS-01 GPS-02 DTV9 3474223,0 | 3474223,0 | 34742230
20 GPS-01 GPS-02 DTV10 3305857,0 | 3305856,0 | 33058570
Bdng 3. So liéu do canh tai cac chu ky
STT Ién dinh canh i Canh do (m)
DPiém dau DPiém cuoi Chuky 1 Chu ky 2 Chuky 3
1 GPS-01 DTV1 137,9370 137,9380 137,9380
2 GPS-01 DTV2 162,2750 162,2740 162,2730
3 GPS-01 DTV3 196,0280 196,0260 196,0270
4 GPS-01 DTV4 212,6870 212,6850 212,6830
5 GPS-01 DTV5 183,6020 183,6050 183,6080
6 GPS-01 DTV6 153,5730 153,5710 153,5740
7 GPS-01 DTV7 90,0710 90,0730 90,0740
8 GPS-01 DTV8 35,8660 35,8670 35,8660
9 GPS-01 DTV9 47,2990 47,2970 47,2990
10 GPS-01 DTV10 118,6490 118,6510 118,6480
11 GPS-02 DTV1 227,9940 227,9950 227,9960
12 GPS-02 DTV2 178,4570 178,4600 178,4570
13 GPS-02 DTV3 153,1170 153,1160 153,1190
14 GPS-02 DTV4 124,4510 124,4470 124,4490
15 GPS-02 DTV5 51,6080 51,6070 51,6080
16 GPS-02 DTV6 59,7510 59,7540 59,7520
17 GPS-02 DTV7 118,6700 118,6680 118,6660
18 GPS-02 DTVS§ 183,2680 183,2680 183,2670
19 GPS-02 DTV9 214,5720 214,5680 214,5700
20 GPS-02 DTV10 242,6830 242,6850 242,6830

3.2. Két qud tinh todn
a. Chuky I:

Binh sai ludi quan trac chu ky 1 nhan dugc két qua toa do binh sai (Bang 4).

Bing 4. Két qud binh sai lwdi quan tric chu ky 1

A aeX Toa dj Sai 0 vi tri diém
STT | Tén diém X(m) Y(m) m.(mm) | m(mm) | m (mm)
I | DTVI | 23242109744 581526,6820 1.4 13 1.9
2 | DIV2 | 2324250,6268 581583,7797 13 1,3 1.8
3 | DTV3 | 23242792856 581627,1182 1.4 12 1.9
4 | DTV4 | 2324316,0288 581646,7089 14 11 1,8
5 | DTVS | 23243784977 581605,6302 1,3 0,5 14
6 | DTV6 | 23243718368 581575,9681 12 0,7 14
7 | DTV7 | 23243349143 581521,4501 0,8 12 14
§ | DTVS | 23242974158 581466,2637 0,6 12 13
9 | DTV9 | 23242689681 581450,8749 14 0,6 1,5
10 | DTVIO | 2324209,0792 581490,9822 1,5 1,1 1.9
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Sai s6 trung phuong trong s6 don vi:

b. Chu kp 2:

Binh sai lu6i quan tric chu ky 2 nhan dugc két qua toa do binh sai (Bang 5).

Bing 5. Két qud binh sai lwdi quan tric chu ky 2

A aeX Toa dd Sai s0 vi tri diem
STT | Tén diem X(m) Y(m) m_(mm) m_(mm) m_(mm)
1 DTV1 2324210,9734 581526,6828 1,3 1,2 1.8
2 DTV2 2324250,6248 581583,7774 1,2 1,2 1,7
3 DTV3 2324279,2861 581627,1165 1,3 1,2 1,8
4 DTV4 2324316,0321 581646,7072 1,3 1,1 1,7
5 DTVS 2324378,4974 581605,6331 1,2 0,5 1,3
6 DTV6 2324371,8340 581575,9672 1,1 0,6 1,3
7 DTV7 2324334,9168 581521,4508 0,8 1,1 1,4
8 DTV8 23242974151 581466,2655 0,6 1,1 1,3
9 DTV9 2324268,9710 581450,8773 1,3 0,6 1,4
10 DTV10 2324209,0769 581490,9822 1,4 1,1 1,8

Sai s6 trung phuong trong s6 don vi:

Dura trén co sé toa do va sai so trung phuong toa do cac di€ém quan trac ctia 2 chu

ky 1, 2, nhan duoc két qua phan tich su 6n dinh cua diém quan tric dé tién hanh binh

sai két hop chu ky 1, 2 trong Bang 6.

Bing 6. Két qud phdn tich sw én dinh ciia diém quan tric tai chu ky 2 dé tién hanh binh

sai két hop chu ky 1, 2
STT | Tén diém | (mm) | (mm) Phan tich (mm) | (mm) Phan tich
1 DTV1 +1,0 | 428 On dinh -0,8 +4 4 On dinh
2 DTV2 42,0 | +44 On dinh 42,3 +4 4 On dinh
3 DTV3 05 | +48 On dinh +1,7 +42 On dinh
4 DTV4 33 | +48 On dinh +1,7 +3.9 On dinh
5 DTIV5 | +03 | +44 On dinh -2.9 +1,8 | Khong 6n dinh
6 DTV6 +2,8 | 44,1 On dinh +0,9 423 On dinh
7 DTV7 25 | 2.8 On dinh 0,7 +4,1 On dinh
8 DTV8 +0,7 | 2,1 On dinh -1,8 +4,1 On dinh
9 | DTV9 229 | #4.8 On dinh 2,4 2,1 Khong 6n dinh
10 | DTVIO | +23 | 45,1 On dinh 0,0 +39 On dinh

Nhan thay c6 2 diém quan tric DTV5 va DTV9 khong 6n dinh (nghia 13 ¢6 dich
chuyén co hoc tai cac vi tri c6 gdn mdc quan trac). Luc nay dé binh sai két hop chu ky
1, 2 chi thanh 18p phuong trinh s6 hiéu chinh cho 8 diém con lai.

Két qua binh sai két hop chu ky 1, 2 dugc dua ra trong Bang 7.
Bing 7. Két qud binh sai két hop 2 chu ky 1, 2

N Toa dd Sai 56 vi tri diém
STT | Tén diém X(m) Y(m) m (mm) | m(mm) | m (mm)
1 DTV | 23242109739 | 581526,6824 0,9 0,9 13
2 | DIV2 | 2324250,6258 | 581583,7786 0,9 0,9 12
3 DTV3 | 23242792858 581627,1173 0,9 0,8 12
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STT | Teén diém Toa d Sai 56 vi tri diém
X(m) Y(m) m_(mm) m_(mm) m_(mm)
4 DTV4 2324316,0304 581646,7080 0,9 0,8 1.2
5 DTVS 2324378,4974 581605,6331 1,2 0,5 1,3
6 DTV6 2324371,8342 581575,9656 0,8 0,4 0,9
7 DTV7 2324334,9156 581521,4504 0,5 0,8 1,0
8 DTVS 2324297,4154 581466,2646 0,4 0,8 0,9
9 DTV9 2324268,9710 581450,8773 1,3 0,6 1,4
10 DTVI10 2324209,0781 581490,9822 1,0 0,8 1,2
c. Chuky3:

Binh sai lu6i quan tric chu ky 3 nhan dugc két qua toa do binh sai (Bang 8).

Bing 8. Két qud binh sai ludi quan tric chu ky 3

A geR Toa do Sai s0 vi tri diém
STT | Tén diém X(m) Y(m) m (mm) | m(mm) | m(mm)
I | DTVI | 23242109727 | 581526,6816 14 13 2,0
2 | DIV2 | 23242506274 | 581583,7780 13 13 1.9
3 | DIV3 | 23242792838 | 581627,1176 14 13 1,9
4 | DTV4 | 23243160290 | 581646,7053 14 12 1.9
5 | DTVS | 23243784974 | 581605,6362 13 0,6 14
6 | DIV6 | 2324371,8352 | 5815759697 13 0,7 14
7 | DIV] | 23243349176 | 5815214521 0,9 12 1,5
8§ | DIVS | 23242974167 | 5814662644 0,7 12 1.4
9 | DIV9 | 23242689686 | 581450,8753 14 0,7 15
10 | DTVIO | 23242090794 | 5814909815 1,5 12 1.9

Sai s6 trung phuong trong s don vi:

Dua trén co s toa do va sai sb trung phuong toa do cac diém quan tric cta hop
nhét chu ky 1,2 va cia chu ky 3, nhan duoc két qua phan tich su 6n dinh cua diém quan
trac dé tién hanh binh sai két hop chu ky 1, 2, 3 trong Bang 9.

Bing 9. Két qud phan tich sw én dinh ciia diém quan tric tai chu ky 3 dé tién hanh binh

sai két hop chu ky 1, 2, 3
STT | Tén diém | (mm) | (mm) Phén tich (mm) (mm) Phén tich
1 DTV1 +1,2 142 On dinh +0,8 3.9 On dinh
2 DTV2 -1,6 3.9 On dinh +0,6 3,9 On dinh
3 DTV3 +2,0 4,2 On dinh -0,3 3,8 On dinh
4 DTV4 +1,4 4,2 On dinh +2,7 13,5 On dinh
5 DTV5 +0,0 44 On dinh -3,1 2,0 Khéong 6n dinh
6 DTV6 -1,0 3,8 On dinh -4,1 2,1 Khéng 6n dinh
7 DTV7 -2,0 2,6 On dinh -1,7 13,6 On dinh
8 DTV8 -1,3 2,0 On dinh +0,2 13,6 On dinh
9 DTV9 2.4 +48 On dinh +2.0 2.3 On dinh
10 DTV10 -1,3 4,5 On dinh +0,7 13,5 On dinh

Nhén thiy c6 2 diém quan tric DTV5 va DTV6 khong 6n dinh (nghia 1a ¢6 dich
chuyén co hoc tai cac vi tri c6 gdn mdc quan trac). Luc nay dé binh sai két hop chu ky

1, 2, 3 chi thanh 1ap phuong trinh sb hiéu chinh cho 8 diém con lai.

Két qua binh sai két hop chu ky 1, 2, 3 duoc dua ra trong Béang 10.
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Bing 10. Két qud binh sai két hop 3 chu ky 1, 2, 3

STT | Tén didm Toa d Sai s6 vi tri diém
X(m) Y(m) m (mm) m_(mm) m (mm)
1 DTV1 2324210,9731 581526,6819 0,8 0,8 1,1
2 DTV2 2324250,6269 581583,7782 0,8 0,8 1,1
3 DTV3 2324279,2845 581627,1175 0,8 0,7 1,1
4 DTV4 2324316,0295 581646,7062 0,8 0,7 1,1
5 DTV5 2324378,4974 581605,6362 1,3 0,6 1,4
6 DTV6 2324371,8352 581575,9697 1,3 0,7 1,4
7 DTV7 23243349176 581521,4510 0,5 0,7 0,9
8 DTV8 23242974161 581466,2638 0,4 0,7 0,8
9 DTV9 2324268,9680 581450,8754 1,0 0,5 1,1
10 DTV10 2324209,0789 581490,9817 0,9 0,7 1,1

4. Két luan va Kién nghi

Dua trén su so sanh két qua sai s6 vi
tri diém dua ra trong Bang 5 voi Bang 7,
8 v6i Bang 10 c6 thé nhan thdy d6 chinh
x4c toa do cia cac diém quan tric dinh
tuong vay sau khi binh sai két hop cac chu
ky da dugc tang lén.

Két qua toa do diém quan tric dinh
twdng vay sau khi binh sai két hop cac chu
ky trong Bang 7 va 10 ¢6 thé duoc str dung
dé lam co so tinh toan cac tham sb dic
trung trong quan trac chuyén dich ngang.

Xtr 1y s6 1lidu két hop cac chu ky do
lam cho khdi lugng tinh toan sé& ting 1én,
dic biét voi nhidu chu ky do. Tuy nhién
thuat todn truy hoi ¢6 thé duge 1ap trinh
trén may tinh nham ty dong hoa xir 1y 6
li¢u mot cach nhanh chong, thuén tién.

Viée xtr 1y két hop cac chu ky co
nhuogc diém 1 s6 liéu gdc khi sir dung dé
binh sai ludi quan tric khong duoc thay
d6i (nghia 1a cac diém mdbc khéng ché
co sO phai 6n dinh va khéng c6 su thay
d6i toa d0), didu nay c6 thé dan dén mot
sd yéu cau cao hon trong viée bd tri mde
khéng ché co so. Poi véi giai doan thi
cong tudng vdy ting ham nha cao ting,
khoang thoi gian do gitra cac chu ky quan

tric thuong ngén, nén c6 thé han ché dugc
it nhiéu nhuoc diém nay. Do vay, vi¢c xu
1y s6 lidu két hop cac chu ky trong quan
trac chuyén dich ngang tudng vay 1a hoan
toan kha thi.
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