Nghién citu

NGHIEN CUU NANG CAO HIEU QUA CONG TAC PO PAC,
XU LY SO LIEU TRAC PIA TRONG THI CONG XAY DUNG
NHA SIEU CAO TANG O VIET NAM
TRAN VIET TUAN®, DUONG THANH TRUNG®, DIEM CONG TRANG®

Truong dai hoc Mo - Dia chat Ha Néi
@Vien KHCN Xay dung

Tém tit:

Noi dung ciia bai bdo trinh bay két qud nghién cu’u xay du"ng thudt toan va chwong trinh may tinh
nham ndng cao hiéu qud cong tac do dac va xir ly s6 liéu trac dia phuc vu thi céng xdy dung cong
trinh nha siéu cao tang.Két qua do dac va xur Iy s6 liéu thuc nghlem nham déanh gid kha nang img
dung va do chinh xdc dat dwoc ciia phan mém superHBDV 1.0 khi bé tri thi cong xdy dung nha cao

tang va siéu cao tang o Viét Nam.
1. bat van dé

Trong thi cong xay dung cong trinh nha siéu
cao tang, dé dam bao do chinh xéc bd tri thi cong
xdy dung trong diéu kién cong trinh bi dao dong
do anh huong ctia cac diéu kién ngoai canh va do
ban théan tai trong ctia cong trinh, chiing t6i da dé
nghi sir dung cong nghé GNSS-RTK két hop véi
may toan dac dién tir dé b tri chi tiét cong trinh
[2]. Tuy nhién khi st dung phuong phap nay dé
bd tri ch1 tiét trén cac san xdy dung can phai xét
dén yéu t6 thoi gian va tién do thi cong xdy
dung, ddc diém va cong nghé thi cong va cac yéu
ciu ky thuat can thiét trong thi cong xdy dung
nha siu cao tang trong diéu kién cong trinh luén
bi dao dong do anh hudng cac yéu t ngoai canh.
Két qua do dac va xir 1y s6 liéu do GNSS-RTK
va toan dac dién tir phai xur 1y trc thoi ngay trén
cong truong dé c6 thé xac dinh duoc cac yéu td
bd tri theo yéu cau cuia don vi thiét ké va tu van
giam sat cong trinh. Chinh vi vy ma can phai
nghién ctu xay dung thuat toan va chuong trinh
may tinh thich hop nhdm xac dinh cac yéu t bd
tri cong trinh ngay trén cac san thi cong véi do
chinh xac t6t nhat trong thi cong xay dung céc
cong trinh nha siéu cao ting & nudc ta.

2. Co sé ly thuyét va phuwong phap nghién
ciru

2.1. Xdy dwng thudt todan ciia chwong trinh

mdy tinh

Theo két qua nghién ctru cac giai phap cong
nghé bd tri chi tiét cong trinh nha siéu cao tang
da duoc trinh bay trong cac tai liéu [2], [3] Quy
trinh cong nghé cong tac tric dia bd tri thi cong
nha siéu cao tang bang giai phap sir dung cong
nghé GNSS-RTK két hop véi may toan dac dién
tr bao gdm céc ndi dung sau day:

2.1.1. Thanh lap lu6i khéng ché thi cong
coOng trinh trén mat dét. Xac dinh toa do cac diém
cta ludi khong ché thi cong trong hé toa do thi
cong (str dung tri do mit dat bang may toan dac
dién tir) va trong hé VN-2000 bang cong nghé do
GNSS tinh. Két qua do dac ludi khdng ché thi
cong trong 2 hé toa 6 dung dé xac dinh:

+ Gbc hé toa do dia dién chan troi [1], [3].

+ Piém gdc cua hé toa do thi cong cong trinh
st dung lam diém tram base khi do GNSS-RTK
trong sudt qia trinh thi cong xay dung [2].

+ Diing toa d6 cac diém song trung trong hai
hé toa do dé xéac dinh cac tham sb tinh chuyén
Helmert dung cho muc dich tinh chuyén toa do
cac diém do GNSS-RTK vé hé toa do thi cong
cong trinh [1].[3].

2.1.2. Thu tin hiéu GNSS-RTK, truyén dan va
ghép noi tin hiéu bang song 3G. Xu ly tin hi¢u
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thu GNSS-RTK loai bo nhitng tri do GNSS-RTK
bét thuong bang thuat toan loc Kalman [4].

2.1.3. Thuat toan tinh chuyén toa do GNSS
v€ hé toa d9 thi cong cong trinh [1].

2.1.4. Tinh toa do diém tram may toan dac
dién t& “T” bang thuat toan giao hdi nghich goc
- canh [2]

2.1.5. Tinh cac yéu t6 bd tri theo phuong
phap toa do cuc.

2.2. Thanh lgp chwong trinh mady tinh

Dua vao cac thuat toan néu trén va ngdn ngt
lap trinh C#, ching toi da tién hanh thanh lap
chuong trinh may tinh c6 tén SuperHBDV 1.0 dé
xtr 1y s6 liéu do dac phuc vu thi cong xdy dung
nha siéu cao tﬁng & Viét Nam. Phan mém duoc
thanh 1ap chay trén nén Windows, c6 giao dién
don gian thuan tién cho nguoi sir dung véi kha
nang tinh toan nhanh, tc thoi.

Giao dién cia phin phin mém
SuperHBDV 1.0 nhu (hinh 1)
o- - oo al@s . ..-=of

Trong phan mém SuperHBD V1.0 ¢ cac
modul chinh sau day:

- Modul cai dat dir liéu do GNSS-RTK va cac
tham sd khac.

- Cai dat tram may toan dac dién tir va nhap
s0 li€u do giao hdi géc canh.

- Cai dat va nhap s6 liéu thiét ké cong trinh

- Modul hién thi két qua xir 1y sé lidu va do
chinh xac do dac

3. Két qua do dac va tinh toan thyc nghiém

Dé danh gi tinh hiéu qua va do chinh xac cua
chuong trinh may tinh SuperHBD V1.0 chung
t6i da tién hanh do dac thir nghié¢m trén mo6 hinh
lu6i khéng ché thi cong dd duoc thanh 1ap két
néi v6i cac diém bd tri duge xac dinh toa do
trong hai hé toa do tai khu vuc Vién KHCN Xay
dung nhu (hinh 2) [2].

T |/

D A

- Cac diém BS, A, B, C, D la cac diém ctia
ludi khong ché thi cong c6 toa dd dugc xac dinh
trong hé toa dd thi cong va h¢ VN- 2000 bang
cong nghé GNSS tinh

- Piém T 1a diém tram may, P va P, la cac
diém céan bd tri. Cac diém nay déu co toa do
trong hai h¢ toa do néu trén.

- Thiét bi six dung trong thuc nghiém la 03
may thu GNSS-R8S va may toan dac dién tu
LaiKa TCR1201 c6 d6 chinh xac do goc mg = +

1”7, d chinh xac do canh mg ==+ 1.5 mm.

3.1. Ngi dung thwe nghi¢m
3.1.1. Thuc nghiem 1

Pau tién tién hanh nhap toa do cua cac diém
A, B, C, D theo hai h¢ toa d¢ (toa do thi cong va
hé VN-2000) vao phan mém SuperHBD V1.0 dé
xéc dinh cac tham s6 tinh chuyén Helmert.

- Phwong an 1: Bat mot may thu GNSS R8S
tai diém BS 1am diém tram base. Hai may thu
GNSS R8S c6 gin guong 360° dit tai cac diém
D va A d3 biét toa d6. May toan dac dién tr dat
tai diém T, tién hanh do goc va canh dén diém A
va D dé xac dinh toa d6 diém tram may T. Két
qua do nhu dong (1) bang 1.
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Tién hanh thu tin hiéu GNSS-RTK tai 03 may
thu, truyén din tin hiéu v& phin mém
SuperHBD V1.0 bang song 3G. Sau khi loc tin
hiéu thu GNSS bang bd loc Kalman (KF) s& c6
toa do chinh xac cua cac diém A va D. (Xem
bang 1)

Tai diém T do goc va canh dén diém P; va P,
(da biét toa do) két qua do duoc Sy va By nhur cot
(2), (3) trén bang 2.

Trén phan mém SuperHBD V1.0 Nhép sd
li¢u giao hdi géc va canh tai tram may T va sb
liéu toa do dd biét cua hai diém P, va P, (dwoc
coi 1a toa do thiét ké). Két qua xir 1y s6 lidu tai
thoi diém t trén phan mém cho cac yéu td bb tri
gbe b tri (B)rk va canh bd tri (S)rk nhu cot (4),
(5) trén bang 2. Do 1éch giira két qua do kiém tra
so v6i s6 liéu b tri tinh toan trén phan mém
dugc néu tai cot (7), (8) trén bang 2. (Xem bdng
2)

Trong do: Ag= Bg - Btk 1)
dg =S4 - Stk )
dg=(85/p) S 3)

- Phwong an 2: Dat mot may thu GNSS R8S
tai diem BS lam diém tram base. Hai may thu
GNSS RS8S c¢6 gan guong 360° dat tai hai diém
bat ky (A, D;) khong biét toa do toa do. May
toan dac dién tir dat tai diém tuy y (khong biét
toa do) tien hanh do goc va canh dén diém A va
D, dé xac dinh toa do diém tram may. Két qua
do nhu dong (2) bang 1.

Thuec hién lai cc thao tac do kiém tra dén cac
diém P va P, nhu phuong 4n 1 ta c6 két qua do
kiém tra duoc néu tai cac dong (3), (4) cua bang
2

Néu st dung toa do diém tram may T xac
dinh trén phan mém SuperHBD V1.0 dé¢ tinh toa
do diém P; va P, trén phan mém dé so sanh voi
toa d0 cua cac diém nay da xéc dinh trudce ta co
két qua so sanh nhu bang 3. (Xem bang 3)

3.1.2. Thuc nghi¢m 2

Dé kiém tra sai sd trung phuong twong hd bd
tri cac canh ra ngoai thyc dia cua phan mém
SuperHBD V1.0, ching t6i da su dung phan
mém dé thiét ké mot hinh chit nhat c6 kich thudc
(15 x 3) m va tinh toan cac yeu to bo tri. St dung

Bang 1: S6 liéu do giao hoi nghich goc - canh tai tram may TbDDT - T

T Canh 8; (m) Canh 8, (m) Goc GH
Phwonganl | (1) 37.991 28213 158017 22"3
Phuongan2 | (2) 18.517 11.449 2960 05 47.4"

Bdng 2: So sanh cdc yéu t6 do kiém tra va cdc yéu té bé tri tinh trén SUPER HBD V1

Tén Po KT trén thuc dia S5 ligu theo thiét ke ba léch
didm ) Ss STK As d. d;
Goc Pa Goc Pz .
KT (m) (m) ] (mm) | (mm)
(1) (2) (3 (4 &) (7) (8) €]
Phuong an 1
(1) | Py | 305°48'58.2" [ 17.330 303049 240" | 17.332 -25.8" -2 22
(2) | By | 221935'558" [ 17.547 221036 175" 17.544 21 +3 18
Phuong an 2
(3) Py | 352049'19.3" 15.559 332049 207" 15.561 -0.4" -2 0.03
(4) P, | 270733 254" 15.691 270033 461" 15.692 =207 -1 19
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may toan dac dién tir bd tri hinh chir nhat & ngoai
thuc dia theo phuong phap toa do cuc va do
kiém tra lai tit ca cac canh va hai dudng chéo
bang thude thép. Két qua do kiém tra cho nhu
bang 4. (Xem bang 4)

3.2. Pdnh gid dp chinh xdc két qua do thuc
nghiém dat dwoc

3.2.1. Panh gia d6 chinh xac bb tri diém bang
cong nghé GNSS-RTK va phan mém SuperHBD
V1.0

Néu coi‘ké't qua do kiém tra tryc tiép cac yéu
t0 bo tri diém P va P, c6 d6 chinh xac cao hon
két qua thiét ké tinh tir phan mém, co thé danh
gi4 do chinh x4c bo tri diém chi tiét mp (theo cac
yéu té b tri tinh tir phan mém) theo cong thirc:

Str dung céc két qua tinh toan tai cot (8), (9)
trong bang 2 dé tinh ta c6: Sai s6 trong phuong
bo tri diém chi ti€t tinh theo cac yéu to bo tri

mp = £ 2.72 mm

Bing céch tinh toan tuong tu: khi str dung céc
s0 liéu do toa d¢ tai bang 3 ta co: Sai s0 trong
phuong bo tri diém chi tiét tinh theo toa do

(mp)xy =+223 mm

3.2.2. Panh gia d6 chinh xac bd tri canh bang
cong ngh¢ GNSS-RTK va phan mém SuperHBD
V1.0

Str dung cong thirc (4) va cac s6 lidu tinh toan
tai bang 4 dé tinh, ta c6: sai sd trung phuong b6
tri chiéu dai canh hay sai s6 trung phuong tuwong
hé gitra hai diém:

4) mg =+ 1.9 mm
Trong do d=.fml +m] (5) Tir két qua do dac va tinh toan thyc nghiém
cho thay: khi st dung cong nghé GNSS-RTK két
T hop voi phan mém SuperHBD V1.0 cho phép
ik (6) bb tri cac diém chi tiét trén cong trinh c6 do
chinh xac dap ng dugc cac yéu cau vé thoi gian
& va cac tiéu chuan k¥ thuét trong bd tri thi cong
s
s =y, (7 xdy dung nha siéu cao tang [2].
Bang 3: So sanh toa do do kiém tra va toa do thiét ké
: o 21 D&
: Tén Toa d6 b6 tri Toa d6 thiét ké
$6 . léch léch
diém
th B ) dx dy
Kiy(m) Vrelm) Krz(m) Vrx(m) (camm) (mm)
Phwong | (P) | 1021.665 | 496720 | 1021670 | 496.721 -1 -1
an 1 (P:): | 1045.067 | 496.547 | 1045065 | 496.543 +2 -1
Phuong | (Pon | 1021668 | 496723 | 1021670 | 496.721 2 +2
in2 (P)n | 1045067 | 496.547 | 1045065 | 496.543 +2 -1

Bang 4: Két qua do kiém tra chiéu dai canh thuc té so véi thiét ké

T Tén canh Sy(m) Splm) d. (mm)
1 1-2 3.001 3.001 0.0
2 2-3 15.514 15.517 -2.0
3 3-4 3.002 3.001 10
4 4-1 15516 15.517 -1.0
5 2-4 15.807 15.804 3.0
4] 1-3 15.801 15.804 -3.0
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Két qua do dac thuc nghiém nay ciing minh
chting cho tinh hi€u qua, do chinh xéac cua giai
phap cong nghé va phan mém thu va xir 1y sb
liéu GNSS-RTK da thanh 1ap - SuperHBD V1.0

4. Két luan va kién nghi

Tir nhitg két qua nghién ctru vé 1y thuyét,
xay dung thuat toan, thanh lap phz‘?m mém, do dac
va tinh toan thtr nghiém c6 thé rat ra mot sd két
luan sau:

- Giai phap ky thuat su dung céng nghé
GNSS- RTK két hop v6i phan mém SuperHBD
V1.0 cho phép bd tri cac diém chi tiét trén cac
san thi cong nha siéu cao tang véi do chinh xac
dam bao duoc cac yéu cau ky thuat can thiét ma
tiéu chuan xay dung di dé ra. Giai phap ky thuat
nay c6 thoi gian do dac va xir Iy s6 liéu rat nhanh
(thoi gian xir 1y s liéu tir 3- 5 phut) didu nay
hoan toan phu hop véi dic diém thi cong xay
dung cac cong trinh nha siéu cao tang ¢ nudc ta.
Do ciing chinh la tinh hi¢u quéa cua ndi dung
nghién ctru da trinh bay.

- C6 thé mo& rong kha ning tmg dung giai
phap k¥ thuat nay trong cong tac: tu van giam sat
xay dung, kiém tra nghiém thu va bd tri cic cong
trinh phtrc tap, nhim dem lai hi¢u qua vé kinh té
va k¥ thuat trong cong tac tric dia phuc vu thi

Summary

cong cac cong trinh xay dung ¢ Viét Nam.O
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Research to improve the efficiency of geodetic data measurement and processing in the con-
struction of super high-rise buildings in Vietnam

Tran Viet Tuan, Duong Thanh Trung
Hanoi University of Mining and Geology
Diem Cong Trang

Vietnam Institute for Building Science and Technology

The content of the article presents the results of researching and developing computer algorithms
and programs to improve the efficiency of geodetic data measurement and processing for construc-
tion of super high-rise buildings. Results of measurement and processing of experimental data aim
to evaluate the applicability and accuracy of SuperHBD V1.0 software when arranging construction
of high-rise and super-high-rise buildings in Vietnam.Q
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