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Tém tat: Trong bai béo nghién ctru khd ndng
déap (g yéu céu ky thuéat ctia cong nghé GNSS dé
chuyén dé cao Ién cao trong x4y dung nha siéu cao
cao tang; dé xuét thuat toan, gidi phép va quy trinh
tng dung céng nghé GNSS dé chuyén dé cao Ién
san xay dung, nham chinh xéac héa do cao két hop
v6i chinh xac héa vi tri mét bang cac diém cia Iwéi
chiéu truc trén san tdng & déu phan doan chiéu, khi
ap dung phwong phép chiéu phén doan. Tinh kha
thi va hiéu qué cua gidi phap chuyén dé cao lén san
x4y dung bang céng nghé GNSS trong thi céng nha
siéu cao tang dwoc minh ching béng két qua do
dac va xw ly tinh toan Iwdi thure nghiém, st@ dung
thiét bj dinh vi vé tinh va may toan dac dién t& dang
duwoc tng dung réng réi trong thuc té san xuét &
Viét Nam.

Summary: In this study, GNSS technology has
the ability to meet the technical requirements of
transferring height to the higher floor in construction
of high-rise buildings. The authors propose
algorithms, solutions and processes to transfer
height to working platforms, in order to define
precisely height and define precisely horizontal
control points of the grid on the first floor of each
projected segment, when applying segment
projection method. The feasibilty and effectiveness
of solution for transferring height to working
platforms proved by measuring and calculating test
grid, GNSS and total station are widely used in
actual construction in Viet Nam.

1. Dat van dé

Hién nay & Viét Nam, &ng dung cbéng nghé
GNSS trong xay dwng nha cao tang va siéu cao
tang da tré nén phd bién.

Trong xay dwng nha cao tang, d& chuyén truc
céng trinh 1én cao béng may chiéu dirng quang hoc
thwdng s dung phuong phap chiéu phan doan, véi
mdi doan chiéu khodng 10 - 12 tng. Khi d6 dé nang
cao do chinh xac chiéu diém can chinh xac hoa lwdi
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chiéu & dau méi phan doan chiéu. Giai phap hop ly
nhat cho muc dich nay la *ng dung coéng nghé
GNSS két hop voi cac thiét bi hién dai khac (may
chiéu dng, may toan dac dién tt) dé thanh lap lwdi
khéng gian GNSS - mat dat. Lwdi nay sé bao gdm
cac diém khdng ché bén ngoai céng trinh va diém
khdng ché trén cong trinh (gdm cac diém khdng ché
co s& trén mat bdng méng va diém cla lwdi chiéu
truc trén san tang dau tién ctia mbi phan doan).
Diém khbng ché bén ngoai cong trinh cé tac dung
lwu gil» va chuyén toa dd, d6 cao cho cac diém trén
san tang cta ngdi nha & cac chiéu cao khac nhau.

Céng tac do dac, x&r ly sb liéu do lwéi khoéng
gian GNSS - mét dat trong thi cdng nha cao tang da
duwoc xem xét trong cac tai liéu [1 - 4].

Trong tai liéu [5] trinh bay gidi phap ng dung
coéng nghé GNSS dé chuyén do cao trong xay dwng
nha cao tang va coéng trinh cong nghiép, tuy nhién &
tai liéu nay thuéat toan, giai phap va quy trinh rng
dung ciing nhw kha nang dap tng yéu cau ky thuat
clla cong nghé GNSS v&i muc dich chuyén dbé cao
lén cao trong xay dwng nha siéu cao tdng chua
duoc xem xét mot cach toan dién va day da.

Mat khac, gidi phap chinh xac héa d6 cao cac
diém cha lwdi chiéu truc trén san tang & dau phan
doan chiéu khi ap dung phwong phap chiéu phan
doan trong xay dwng nha siéu cao tdng can két hop
chat ché véi viéc chinh xac hoéa vi tri mé&t bang cac
diém nay (trong do dac va x& ly s6 liéu lwdi khong
gian GNSS - mét dat).

Nhitng van dé& vira néu sé lan lwot duwoc gidi
quyét qua nhirng ndi dung sau day.

2. D6 chinh xac chuyén dd cao lén cac san xay
dwng trong thi céng nha siéu cao tang

2.1 Yéu cadu dé chinh xdc chuyén d6 cao lén cdc
san xay dwng trong thi céng nha siéu cao tang

Do léch cho phép chuyén dd cao lén cac san
xay dwng trong thi céng nha cao tang dwoc néu
trong tai liéu [7], thé hién & bang 1.
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Bang 1. Sai s6 khi chuyén dé cao I1én san xay dung trong thi céng nha cao téng

Hang muc N&i dung B3 !éCh Sai s0
: : j cho phép (mm) trung phwvong (mm)
h <30 5 25
Chuyén d6 cao Téng chidu cao h 30<h=60 +10 +5
theo dwong m) 60 <h<90 £15 75
thang dirng 90 <h=<120 +20 +10
120 <h <150 25 +12.5

Trong bang 1, sai sb trung phwong chuyén do
cao duoc tinh tir sai s6 cho phép theo céng thirc:

nﬁ1='1— 1)

& day: my, A, - sai s6 trung phwong va sai sé cho

phép khi chuyén do cao lén san cé chiéu cao h

trong thi cong nha cao tang; t - hé sb chuyén déi

gitra sai sb cho phép va sai sb trung phwong (trong

bang 1 chon t = 2).

T bang 1 c6 thé rut ra nhan xét: sai sé trung
phwong va sai sé cho phép chuyén d6 cao téng lén
theo chiéu cao h; khi h > 30 m, sai sb trung phwong

mp= 5 mm.

2.2 Kha ndng dédp wng dé chinh xdc yéu céau
chuyén dé cao lén san xay dwng bang céng
nghé GNSS trong thi cong nha siéu cao tang

Theo [8], cac thiét bi thu GNSS Trimble R7s,
R8s, R9s, R10s cta hang TRIMBLE ché tao trong
thoi gian gan day cé do chinh xac do twong déi tinh:

- Vé mat bang: £ (3 mm + 0,1 ppm.S);

- Vé d6 cao: £ (3,5 mm + 0,4 ppm.S).

T d6 néu lay gia tri khodng cach ngang twr
diém khéng ché bén ngoai cong trinh (chang han
diém A) dén diém ndm trén mat bang méng nha cao
tang (diém 1) 1& 300 m, tinh dwoc sai sb xac dinh
chénh cao tric dia muy gitba diém A va diém chiéu
cta diém | lén cac san tang theo sw thay ddi cla
chiéu cao (bang 2).

Bang 2. Gi tri sai s6 chénh cao tréc dia man theo chiéu cao diém chiéu h

h (m) 100 200

300 400 500

3.63 3.64

mMan (MmM)

3.67 3.70

3.73

T bang 2 c6 nhan xét: vé&i khoang cach ngang
dén diém khdéng ché bén ngoai cong trinh khong
thay dbi, sai sé xac dinh chénh cao trédc dia ma
thay d6i khdng dang ké theo chiéu cao cong trinh.

Ma&t khac, néu so sanh céac gia tri sai sb chénh
cao trac dia may xac dinh dwoc bang cac may thu
vé tinh Trimble R7s, R8s, R9s, R10s v&i sai s cho
phép va sai sé trung phwong chuyén do cao Ién san
xay dwng trong thi céng nha cao tAng néu & bang 1,
cho thdy céng nghé GNSS cé khd nang dap (ng
duoc yéu cau ky thuat cla cong tac nay trong thi
céng nha cao tang, dic biét la siéu cao tang. Van
dé nay sé tiép tuc duoc lam ré hon & cac ndi dung
sau.

3. Giai phap wng dung cong nghé GNSS dé
chuyén dé cao lén san xay dwng trong thi céng
nha siéu cao tang

3.1 Thuat toan xac dinh dé chénh cao thuay
chuén va dé chinh xédc twong (eng khi (eng dung
céng nghé GNSS dé chuyén d6 cao Ién san xay
dwng trong thi céng nha siéu cao tang
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Gia s c6 diém khéng ché bén ngoai cong trinh
ky hiéu la A; | 1a diém khéng ché trén mé&t bang
mong nha cao tang; | 1a diém chiéu theo phwong
thdng dirng ctia diém | 1én san tAng c6 chiéu cao h.
Ngoai ra con c6 mét sb ky hiéu sau:

H,&O), h,&o) - d6 cao trac dia va do cao thdy chuan
cta diém A & 1an do d4u tién (chu ky 0);

H ,(0), h,(O) - d6 cao trac dia va do cao thdy chuan
cta diém | & chu ky 0;

Hﬁ\‘),hﬁ\‘) - dd cao trac dia va do cao thiy chuén
clia diém A & Ian do the i;

Hl(.i),hl(.i) - d6 cao tric dia va do cao thiy chun
ctia diém | & 1an do thir .

T [5] ¢ cong thire tinh d6 cao thay chuén h;
clia diém j:

hj=Hj = @)
trong do: Hj, j - d6 cao trac dia va di thuéng d6 cao
cta diém nay.
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T cong thire (2) ta co:

Ahgl)) :hl(o) _hgo) — (HI(O) _ |(0))_(H20) —é/,(\O))
ARG =h? —hQ= (HP-¢®)-(H? -¢P)

Do vay:

ARG —ah= (HP —¢ ) ~(HY =€) = (O =)+ (HY ~¢0)
= (HP -H?) -0 =) -(HY -H)+ (0 ¢

. 2 . i 0)y — i N 2.
C6 thé coi: (¢ —¢ )= (¢ -¢ ). twr do:
) 0 _ .
Ay AR = (Y —H)-(HY —H)
Ta thdy (HO-H{)=0 néu nhv diém A
khéng bi dich chuyén gitra hai 14n do. Trwong hop
diém A bi dich chuyén, c6 thé phat hién va xac dinh
dé dich chuyén nh& thuat toan binh sai lwéi tw do
(s& dwoc trinh bay & phan sau).
Giast (H{ —H)=0, khi do:
i 0) _ i
ARY —ARQ = (HO -H ) 4)

(3
Tl (4) co thé viét:
ARD —ARD = (HO—HO)+(HO —H®) ()
trong do: H,(i)- gia tri do cao trac dia cta diém | tai
lan do the i, day la gia tri chung ta khéng xac dinh

duorc, vi & 1an do thir i khong dat may duwoc tai diém
l.

T cong thire (2) cé thé viét:

(HO-HP)= (040~ (0 +¢0) = (0 -hD)+(0 -¢)

Néu coi: (é'l(vi) —¢)=0 nhan duoc:
(HP=HP) = (P -hP)  ©
DPay chinh 1a gia tri dd chénh cao thiy chuan
can xac dinh gitra diém | va diém | & 1an do th i.
Twong tw tlr (2) ¢ thé nhan dwoc sb hang thir
hai cua cong thirc (5):
(H=H{?) = (h)’ -h{")
Pay chinh la d6 lun ctia mbc | & Ian do thi i so
v&i lan do dau tién, ky hiéu d6 1Gn nay la:
5= (h}” —h{?) (7)
T d6 c6 thé viét lai (5) theo (6) va (7) nhu sau:
Ahﬁﬂ ~AhQ = (hf',) ~h®)+ s (g
Mat khac ttr (3) ta co:
AR —ARY = (D —HO)—(HD ~HO)
= (HO—H)~(H -H{)
i 0 i 0
AR® —ARQ = AHO —AHD 9)
T (8) va (9) ta di dén cong thirc can tim:
AHO —AHE = (WO —h?)+ P (10)
hay: (hf'.) ~h®) = (AHD —AHP) - s (11)
nghia 13, c6 thé xac dinh chénh cao thly chuan gitva
diém | va diém | & 1an do thi i theo cac chénh cao
trac dia gitba diém | va diém | v&i diém A va do lun
ctia diém | tr 1an do thir i va lan do dau tién.
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Dé khao sat dd chinh xac xac dinh chénh cao
thily chudn gitba diém | va diém |, xuat phat tir cong
thire (11), ddng thoi ky hiéu:

Ah  =h® _pO
-1 I’ |
ta co:
2

—m?2
Ah T mAH .
1-1 Al

2 2
m +My, +mg (12)

Theo béng 2, ddng thdi nhan gia tri mSI =x(1+
1.5) mm khi quan trac lun nha siéu cao tang cé
méng coc dang khoan nhdi, c6 thé thdy anh huéng
clia sai s6 quan trac lun nhd khéng dang ké so voi
nhirng &nh hwdng con lai. Do vay cé thé viét:
mihl -:miHAI

2
M

=m

Néu coi: mAHAr =m AH

AH

nhan dwgc cong thire: M, =x/§. m,, (13)

V&i mpy = £ 3.6 mm (bang 2) tinh dworc:

mAh.,.' =+5.1mm

Do chinh xac nay dap ¢ng dwoc yéu cau do
chinh x&c chuyén d6 cao lén phan trén ca nha siéu
cao tang, v&i h > 30 m (bang 1).

Nhw da phan tich & trén, wu diém ndi bat cla
céng nghé GNSS dé chuyén do cao Ién cao trong
xay dwng nha siéu cao tang la dd chinh xac xac
dinh chénh cao gitra diém trén san tang va diém
mat bdng méng hau nhw khéng phu thudc vao chiéu
cao diém chiéu. Day 1a su khac biét co ban cla giai
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phéap nay so v&i cac phwong phap chuyén dé cao
Ién cao khac.

3.2 Giai phdp trng dung céng nghé GNSS dé
chuyén dé cao Ién san xay dwng trong thi céng
nha siéu cao tang

Trong [4, 6] trinh bay phuwong thirc chuyén truc
lén cac san xay dwng nha cao tang va siéu cao tang
bang may chiéu ding theo phuwong phap chiéu
phan doan, vé&i viéc (rng dung cdng nghé GNSS dé
chinh xac héa lwai chiéu truc & dau méi phan doan.
Khi d6 can lap cac diém khéng ché GNSS & bén
ngoai cong trinh (diém A, B va C), ddng thoi tién
hanh do ndi chinh xac cac diém GNSS nay véi cac
diém khéng ché co s& |, Il, Ill, IV trén mé&t bang
méng (hinh 1). D& chinh xac héa lwéi chiéu & dau
mdi phan doan, can do ndi cac diém khdng ché A,
B, C vé&i cac diém chiéu theo cung so dd, may méc
dung cu do va chwong trinh do nhw khi do néi v&i
lwoi khéng ché co sé& trén mé&t bang moéng, déng
thoi tién hanh do géc va do canh lwdi chiéu truc trén
mat san nay bang may toan dac dién t& chinh xac.

A B

I III

AA aC

Hinh 1. Hé thong diém khéng ché dé chuyén truc va dé
cao /én san xay dwng trong thi céng nha siéu cao tang

Khi x& ly s6 liéu do nén s dung hé toa do dia
dién quy wéc co cac truc Ox, Oy song song v&i truc
twong ng clia cong trinh, truc Oz tring véi phap
tuyén cda Ellipxéid. Dé tinh chuyén toa do dia dién
chan troi sang toa do dia dién quy wéc nén str dung
thuat toan Helmert dwa vao cac diém song trung
(@iém 1, 11, 1, V).

Qua phan tich & [4] thdy rang nén ap dung
phwong phéap binh sai lwéi tw do dé& xr ly sb liéu do
lwdi khéng gian GNSS - mat dat gbm cac diém
khdng ché A, B, C bén ngoai cong trinh va cac diém
cla lwdi chuyén truc & dau méi doan chiéu.

Sé lwong diém khdng ché bén ngoai cong trinh
nén chon tbi thiéu la 3, khi d6 ap dung thuat toan
binh sai lwdi GNSS - mat dat tw do cho phép phat
hién duwoc dich chuyén (toa d6 mat béng va dd cao)
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clia diém khdng ché va loai triv anh hwdng nay dén
két qua tinh toan toa do6 khi chinh xac hoa Iwéi truc
[6].

Khi binh sai lwéi khong gian GNSS - mat dat dé
chinh xac héa lwdi truc & dau moi phéan doan, ngoai
vi tri m&t bang ta con nhan dwoc dd cao cac diém
cla lwdi chiéu. Pay la théng tin cé y nghia quan
trong dé& kiém tra va chinh xac héa dd cao diém
chiéu trén san tang dang xét, dap (rng muc tiéu rng
dung cdng nghé GNSS dé chuyén dd cao lén cao
trong xay dwng nha siéu cao tang.

Trinh ty tinh toan xt& ly Ilwéi khéng gian GNSS -
mat dat trong hé toa do dia dién theo thuat toan
binh sai lwdi tw do (thuat toan binh sai gian tiép kém
diéu kién) dwoc trinh bay cu thé trong [4, 6].

Trong bai toan binh sai nay can lap phwong
trinh s6 hiéu chinh cho cac tri do GNSS va trj do
mat dat (goc, canh).

Do ta coi cac diém dinh vi trong lwéi déu 1a diém
can xac dinh ch khong phai la diém gbc, viéc giai
hé phwong trinh chuan sé khong thuc hién dwoc vi
ma tran chuan R suy bién (det(R) = 0). D& giai dwoc
hé phwong trinh chudn can bd sung hé d phuong
trinh:

C'K +Lc=0 (14)
Vé&i cac diém dinh vi, ma tran C; cé dang:
100
C=010 (15)
001

Véi cac diém khong phai 1a diém dinh vi, ma
tran C; c6 dang:

000

C.={000 (16)

00O

Viéc tinh toan tiép theo dwoc thuc hién theo
trinh tw da biét cGa bai toan binh sai lwdi tw do.

Dé ap dung cong thirc (11), can tinh chuyén cac
chénh cao binh sai trong hé toa dd dia dién chan
troi vé chénh cao tréc dia theo trinh tw: tinh chuyén
gia s6 toa do dia dién (Ax, Ay, Az) sau binh sai vé
gia sb toa dod dia tam (AX, AY, AZ), sau dé tinh
chuyén (AX, AY, AZ) vé gia s6 toa dd tréc dia (AB,
AL, AH) theo cac cong thirc da biét.

4. Thwe nghiém

Vi tri thwe nghiém: Nha CT2A (28 tang), Khu
nha & Quan doi, xa Thach Ban, quan Long Bién, Ha
Noi. So d6 lwéi thuc nghiém dwoc néu & hinh 2.
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T4 T3

& MQG

Tl 12

Cl s C2
A

Hinh 2. So d6 Iuéi thue nghiém

Trén hinh 2: C,, C,, Cs la cac diém khéng ché
trén mat dat & xung quanh cong trinh; T4, Ty, T3, T4
la 4 diém khdng ché dat trén mai ngdi nha. May méc
dung cho do dac thwc nghiém: may thu GNSS
Trimble 2 tAn Trimble R8s; may toan dac dién tl
Leica TC-1201 c6 dd chinh xac do dac: mg =+ (1 +
1.5ppm.S) mm; mg, m; = + 1”. Tién hanh do GNSS

toan bd 7 diém lwsi. D& c6 sb liéu khéi tinh, tién
hanh do néi lwdi véi mot diém khéng ché Quéc gia
c6 toa do trong hé VN-2000.

Cung v6i viéc do GNSS, tién hanh do cac géc
va canh cla t& giac tréc dia trén mai nha (T, T, Ts,
T.) mot sb 1an bang may TDDT va lay gia tri trung
binh.

DPé xtr ly sb liéu theo cac thuat toan néu trén, da
tién hanh 1ap trinh bai toan binh sai lvéi khéng gian
GNSS - mét dat tw do béng ngén ngtv Visual Basic.

Két qua tinh toa do dia dién va sai sé trung
phwong twong trng clia cac diém trong lwsi khéng
gian GNSS - méat dat thwc nghiém x& ly theo thuat
toan binh sai lwéi tw do dwoc théng ké trong bang 3.

Bang 3. Toa dé dia dién va sai sé trung phuwong céc diém sau binh sai (don vi m)

Diém X my y my z m,
T1 2325318.371 0.001 593982.487 0.001 101.235 0.001
To 2325321.594 0.001 593999.340 0.001 101.236 0.003
T3 2325339.000 0.001 594009.330 0.001 101.222 0.001
Ta 2325346.116 0.001 593995.520 0.001 101.215 0.002
Ci 2325238.228 0.001 593780.240 0.001 17.469 0.002
Cs 2325214.224 0.001 594091.667 0.001 11.554 0.002
Co 2325142.715 0.001 593812.068 0.001 17.571 0.002

T bang 3 ta thay, sai sé trung phwong toa d6 z
(86 cao dia dién) cac diém cuda lwdi thwe nghiém céd
gia tri I&n nhat 1a + 3 mm, nghia la twong &ng voi
gia tri sai sé trung phwong chénh cao tréc dia theo
ly lich may Trimble R8s da néu & 2.2.

Ngoai ndi dung néu trén, trong lwéi thwe nghiém
da tién hanh do chénh cao lwong gidc moét chiéu
trén 3 canh cla luw6i: C, - Ty, C, - T, va C; - T, béng
may toan dac dién t&r Leica TC-1201.

Dé so sanh, tir gia sb toa do dia dién binh sai
(Ax, Ay, Az) tién hanh tinh chuyén vé gia sb toa do
dia tam (AX, AY, AZ), sau d6 tinh chuyén vé gia sb
toa do tréc dia (AB, AL, AH).

Két qua tinh va so sanh chénh cao xac dinh
béng do cao lwong giac (Ahrper) Va chénh cao trac
dia trong lw&i khong gian GNSS - mat dat (AHgnss-
o) d6i v&i 3 canh néu trén dwoc néu & bang 4.

Bang 4. So sanh chénh cao luong giac va chénh cao trc dja Iwéi GNSS - mat dat

STT | Piédm dau Diém cubi AhtppT (M) AHenssmp (M) o), (mm)
1 Ci T 83.761 83.765 +4
2 [ T 83.659 83.663 +4
3 C: Ta 83.743 83.746 +3

Trong bang 4 gia tri d6 chénh o, dwoc tinh theo
cbng thirc:
5h = AHgnss-mp — Ahrepr (17)
T bang 4 c6 thé rat ra mot sb nhan xét:
- Do chénh cla cac chénh cao xac dinh tr két
qué binh sai lvéi khdng gian GNSS - mat dat va do
cao lwong giac cé gia tri I6n nhét 0, max =+ 4 mm.
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Cac dd chénh déu c6 dau dwong, chirng td ton tai
sai s6 hé théng (co thé do chiét quang ding, vi do
cao lwong giac chi dwoc tién hanh mot chidu t
diém thap I&n diém cao; hodc ton tai hé sb nao do
gitra khodng cach do bang may toan dac dién t& va
thiét bi thu GNSS);

- Cac do chénh ¢, co gia tri nho, pht hop véi ly
lich may toan dac dién t&r va thiét bi thu GNSS cing
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nhw két qua binh sai lwdi GNSS - mat dat da néu
trén.

Két qua tinh toan & bang 3 va bang 4 da minh
chirng cho tinh ding dan clGa cac nghién ctu ly
thuyét trinh bay & muc 2 va muc 3, khang dinh kha
néng (rng dung céng nghé GNSS dé chuyén do cao
lén cao trong xay dwng nha siéu cao tang.

5. Két luan

T két qud nghién ciru ly thuyét va thuc
nghiém, c6 thé rat ra mot sb két luan nhu sau:

1) Céng nghé GNSS dap rng duoc yéu ciu ky
thuat cong tac chuyén do cao Ién san xay dung &
phan trén cta cong trinh nha siéu cao tang. Khi dé
gidi phap (rng dung cdng nghé nay thé hién tinh
vuot tréi vé& hiéu qud so véi cac phwong phap
chuyén do6 cao lén cao khéc.

2) Thuat toan va giai phap (rng dung céng nghé
GNSS dé chuyén dd cao I&n cao trinh bay trong bai
bao thich hop dé chinh xac héa dod cao két hop voi
chinh xac hoéa vi tri m&t bang cac diém cia lwdi
chiéu truc trén san tdng & dau tirng phan doan, khi
&p dung phwong phép chiéu phan doan. Pay la sw
két hop can thiét, thé hién tinh hiéu qua cao cla giai
phap ng dung céng nghé GNSS két hop voi cac tri
do mat dé4t trong thi cong nha siéu cao tang.
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SUMMARY
SOLUTION FOR TRANSFERRING HEIGHT TO WORKING PLATFORMS BY
GNSS TECHNOLOGY IN CONSTRUCTION
OF SUPER HIGH-RISE BUILDINGS

_ NGUYEN QUANG THANG, Hanoi University of Mining and Geoology
VU THAI HA, National University of civil engineering
DIEM CONG TRANG, Viet Nam Institute for Building Science and Technology

Summary: In this study, GNSS technology has the ability to meet the technical requirements of transferring
height to the higher floor in construction of high-rise buildings. The authors propose algorithms, solutions and
processes to transfer height to working platforms, in order to define precisely height and define precisely
horizontal control points of the grid on the first floor of each projected segment, when applying segment
projection method. The feasibilty and effectiveness of solution for transferring height to working platforms

proved by measuring and calculating test grid, GNSS and total station are widely used in actual construction
in Viet Nam.

SOLUTION FOR TRANSFERRING HEIGHT TO WORKING PLATFORMS BY GNSS TECHNOLOGY IN
CONSTRUCTION OF SUPER HIGH-RISE BUILDINGS

Tap chi KHCN Xay dung - s6 3/2019 65



