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NGHIEN CUU MQT SO GIAI PHAP NANG CAO
HIEU QUA CONG TAC TRAC PIA THI CONG NHA
SIEU CAO TANG O VIET NAM

DIEM CONG TRANG", PHAM THANH THAO®, LAl NAM THAI"
™\Vién Khoa hoc CAng nghé Xay dung, ?Truong Pai hoc Md - Bja chéat

Tém tat:

Trong nhitng ndm gén day céac dw &n xdy dung cac céng trinh nha siéu cao tang duoc
trién khai rong rai tai Ha N6i, Tp. H6 Chi Minh va céc tinh, thanh phé I6n trén cé nuéc. Péc
diém ctia céng trinh xay dung nha siéu cao tang la cé dién tich thi céng chat hep, do cao
I6n, céc yéu té nhw gié va nhiét d6 tac déng sé lam cho dé thdng dimng cta céng trinh
khéng duoc ddm bdo. Pé ddm béo dung yéu céu ky thuat céng tac tréc dia thi cong xay
dung nha siéu cao tdng ddm bao dé thdng dimng cta cong trinh la hét strc cén thiét. Bai
bao trinh by mét sé gidi phép nédng cao hiéu qué cong tac trac dia thi cong xay dung nha

siéu cao tang & Viét Nam.
1. Dat van dé

O nuérc ta khi thi cong cac cong trinh nha
cao tang van s&r dung may kinh vi dién te,
toan dac dién t&r, may chiéu ding. Trong do,
phwong phap st dung may chiéu drng cho
dd chinh xac cao hon ca. Phuwong phap nay
st dung tia ngdm thang dng cia may
chiéu quang hoc hoédc laze. Tia ngdm d6
dwoc tao nén nhd 6ng thay chinh xac hodc
bé phan ty ddng can bang (co cau diéu
hoa). Trong phwong phap nay cé hai cach
chiéu: chiéu diém lién tuc v&i nhirtng cong
trinh ¢6 chiéu cao nhd va chiéu diém theo
bac déi véi nhivng cong trinh ¢6 chiéu cao
I&n méi bac chiéu 1a 10-20 tang, trong qua
trinh chiéu diém can phai dinh vj vi tri cac
bac chiéu.

DPé dam bao yéu ciu kj thuat va thiét ké
cong trinh thi cac phwong phap bd tri thi
céng dam bao do thang dirng clia cong trinh
la hét strc can thiét. Vi vay, can phai nghién
ctru phwong phap nang cao hiéu qua céng
tac tréc dia thi cong xay dwng cac cong trinh
nha siéu cao tAng & Viét Nam.

2. 'ng dung phwong phap chiéu theo
bac va dinh vi lai lw®i trén cac san thi
cong bang céng nghé dinh vij vé tinh

2.1. Co sé ly thuyét cua phwong phép

Khi thi cong xay dwng nha cao tang, dé
dam bao d6 thang dirng cla codng trinh can
phai thanh lap trén mat badng moéng céng
trinh mot lwai tréc dia chuyén dung. Sau do
st¢ dung may chiéu dng PZL (hodc cac
may chiéu cé tinh ning twong dwong) d&t
tai cac diém cla lu6i tréc dia chuyén dung.
Tai cac san thi céng trén cao dwa vao cac
diém khéng ché da dwoc chuyén lén, tién
hanh do kiém tra cac dai lwong géc va canh,
tinh toan binh sai va hoan nguyén cac diém
khéng ché nay vé vi tri thiét ké dé tir d6 bb
tri cac hang muc con lai cla cong trinh trén
tirng san thi coéng. Nhw vay, dé chinh xac thi
c6ng cong trinh theo phwong théng ding sé
phu thudc vao chét lwong thanh 1ap lwéi
trdc dia chuyén dung trén mat bang méng
cong trinh va chét lwong chiéu diém khéng
ché 1én cac tAng cao. Hién nay, cé hai
phwong an chiéu diém 1én cac san thi cong
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nha siéu cao tang.

- Phwong an chiéu lién tuc tlr mat san
tang 1 1én cac tang thi cong: véi phwong an
chiéu diém nay, chi can dat may chiéu & san
tang 1 chiéu diém cho dén tang cudi cung.
Khi sb tAng cuia tda nha hay chiéu cao céng
trinh tang 1én thi dd chinh xac chiéu diém sé
giam di do chiéu cao tia ngdm dan dén sai
sO ngam va sai s0 bat muc tiéu va do anh
huo’ng cla cac yéu t6 ngoai canh (gié, nhiét

...) dén d6 chinh xac chiéu diém.

E)(_) chinh xac cta lwéi trédc dia chuyén
dung trén cac san xay dwng tinh theo céng
thire:

m* = mi_: - mf:_: — m:;.: (1)
trong dé: my. - sai sb vj tri diém lwoi
khéng ché co s& trén mat bang méng;
Mg - Sai s6 chiéu diém;

Myq - Sai s6 danh dau diém
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Hinh 1: So dé chuyéq toa do lén céc san

thi céng bang may chiéu ding

Trong cong thire (1) ta co sai s6 ; m, va
Mgq CO gia tri it thay d6i, vay khi sai s& mq
téng thi sai sb m téng, do do, khi chiéu cao
tia ngam tang dén mot gi¢i han nao do ta
pha| phan doan dé chiéu nham dam bao sai
s6 m ndm trong gi&i han cho phép.

- Phwong an chiéu phan doan: chia sb
tang thi cdng thanh n doan. Mé&i doan chiéu
s& gdbm m tang. Tién hanh chiéu diém tw
tang 1 dén hét doan th&r nhat bao gébm m
tang. Sau d6, chuyén may chiéu Ién thng m
va tiép tuc chiéu diém cho dén hét tAng 2m.
Chuyén may chiéu Ién tang 2m va tién hanh
twong tw cho dén khi thi céng xong céng
trinh. V&i phwong an chiéu phan doan: sé
gidm dwoc chiéu cao tia ngdm di n 1an, do
do, dd chinh xac chiéu diém trong tirng
doan sé tang lén. Pay chinh la phuong
phap chuyén toa do |én cac tang thi cong khi
xay dwng cac tda nha siéu cao tang khi st
dung cac may chiéu thién dinh (PZL) hoac
cac may chiéu co tinh nang twong dwong
dé chuyén toa dd 1&n cac san thi cong [4].

Tuy nhién, trong phwong phap chiéu
phan doan d& dam bao dd chinh xac thi
céng céng trinh theo phwong thang dirng
van dé d&c biét quan trong 1a can xac dinh
lai lai cac diém co sé& cua lwéi tric dia
chuyén dung tai ting kh&i dau ctia mbi doan
chiéu.

Van dé dinh vi cac diém khdng ché cta
lwéi trdc dia chuyén dung trén tirng bac
chiéu chi thwc hién dwoc nhd cong nghé
dinh vi vé tinh.

2.2. Quy trinh chuyén toa d¢ theo
phwong thang dirng theo phwong phap
chiéu theo bac

Khi thi céng xay dwng phan moéng cla
céng trinh va thanh 1ap lwai trac dia chuyén
dung trén méat bang méng tai san tang 1,
can thanh 1ap mang lwdi khéng ché bang
cbng nghé dinh vi vé tinh (goi la mang lwoi
GNSS - dwoc bd tri & nhirng vi tri 6n dinh
trén mat dat trong sudt qua trinh thi céng
coéng trinh). Cac diém trong mang lwéi
GNSS duwoc do lién két véi nhau va lien két
véi cac diém cla lwsi chuyén dung. Cac
diém trong Iwdi chuyén dung lién két véi
nhau bang céac tri do géc, canh dwoc xac
dinh bang cac thiét bj do dac mat dat (may
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toan dac dién t&r hoac thwéc thép nhw trong
hinh 2).

Khi xt ly sb liéu, tién hanh binh sai hdn
hop céac tri do mat dat (bao gdm cac tri do
géc va canh trong lwéi chuyén dung dwoc
do bang may toan dac dién t&r hodc thudc
thép) va céc tri do bang cong nghé dinh vi
vé tinh theo thuat toan binh sai hdn hop lwi
vé tinh - mat dat [1] ta co toa dd thiét ké cua
cac diém trong lwdi chuyén dung (dat tén 1a
M, N, P, Q) trén céc tang thi cdng trong bac
chiéu dau tién. Khi két thuc bac méi bac
chiéu (chiéu dén tang boi sb ctia m), ta tién
hanh do Iap lai mang Iwvéi GNSS va mang
lwéi chuyén dung (lic nay da dwoc chiéu
lén san cudi cla bac chiéu - dat tén 1a M’,
N’, P’, Q). Tién hanh x( ly s liéu do I&p, ta
cé toa do cac diém cua lwéi chuyén dung
(X, Y;) & bac chiéu tht i. So sanh toa do cla
cac diém lwéi chuyén dung gitra bac chiéu
th( i va bac chiéu dau tién dwoc do léch toa
do theo cbng thire:

AX, =
AY, =

X, — Xy
Y,-Y)

(2)

Tl céc dai lwong AX,, AY, | ta tinh dwoc
céac dai lwong hoan nguyén dé hoan nguyén
cac diém (M, N’, P, Q) vé& dung vi tri thiét
ké 1am co s& cho codng tac b tri chi tiét cac
hang muc céng trinh trén cac san thi céng
(hinh 2).

G24ES.01 GNEE.04
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Hinh 2: So dé Iwéi khéng ché tréc dia

R6 rang la, khi ké't’ hop cong nghé dinh vi
vé tinh \{é may chiéu,dL’Png‘ sé cho phép
giam chiéu cao tia ngam (bang cach phan

doan chiéu) lam t&ng dd chinh xac chuyén
toa d6 1én cac san thi cong. Mat khac, bang
két qua do lap mang lw¢i GNSS va luwéi
chuyén dung trén cac san thi cdng cho phép
ching ta kiém tra va dinh vi lai cac diém lwdi
chuyén dung tai tAng dau tién cla cac bac
chiéu trong qua trinh thi céng toan bd cong
trinh. Day chinh la nhitng dac tinh wu viét
clia cong nghé dinh vi vé tinh trong thi cong
xay dwng nha siéu cao tang & nuwéc ta.

2.3. Van dé xac dinh trong sé cua cdc
tri do trong binh sai hén hop

V&i cung s6 liéu do, khi xt ly sb liéu can
lwu y dén phwong phap wéc lwong trong sé
cac tri do. Cac phwong phap wdc lwong
trong sb khac nhau sé cho cac két qua xt ly
s6 liéu khac nhau.

Trong binh sai hén hop lwéi méat dat
(gdm cac tri do mét dat) va tri do bang cong
nghé dinh vi vé tinh (cac baseline) theo
phwong phap tinh chuyén cac baseline
thanh céac gia s toa do6 phang thi ma tran
trong s6 dwa vao dbi véi cac tri do mat dat
la Py, con voi cac gia s6 toa do phang 1a Pa,

DPé woc luong trong sb clia cac tri do mat
déat, trwde khi xt ly sb, ta chi cé thé dwa vao
wée lwong sai sb trung phuong cla cac tri
do dwa theo mot vai thong tin ban dau nhuw:
loai may do, dd chinh xac co trong ly lich
may, sb vong do, chat lwgng may do.

Théng thuéng, sai sb trung phwong cua
cac goc do theo dd chinh xac co6 trong ly lich
may do: mg, Mg [3]

Sau khi wéc lwong dwoc sai s trung
phuo’ng cua cac tri do chung ta xac dinh
trong so theo cbéng thirc:

- (3)
i_mZ
i

Trong do, m; la sai sb trung phwong cta
tri do thir i. C 1a hang sb chon tuy y.
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Viéc lwa chon hang sé C trong tinh trong
sb céc tri do la tuy y sao cho P tré thanh con
sb thuan tién va don gian khi x& ly sé liéu
do. Tuy nhién, hang sb C dwoc chon phai
nhat quan véi tt ca cac tri do.

Débi v&i cac gia sb toa dd phang A=, Ay
cla cac tri do bang céng nghé dinh vj vé
tinh, trong sé dwoc tinh tr ma tran twong
quan Qs tinh chuyén tr ma trén hiép
phwong sai clia cac tri do AX, AY, AZ trong
tép tin gidi canh.

= Q-l;\r (4)

Ma tran twong quan Qs duoc lay tr ma

tran hiép phuwong sai clia cac tri do
AX, AY, AZ trong cdong nghé dinh vi vé
tinh[1].

Ta thdy rang ma tran Par cd cac gia tri
ngoai duwdong chéo khac khéng. Diéu nay
chirng té cac gia tri gig sO toa dé phang
Az, Ay cla cac tri do bang céng nghé dinh
vi vé tinh la cac tri do phu thubc.

Viéc dwa céac gia tri gia s6 toa dd phang

A=, Ay vao binh sai v&i ma tran trong s
s €O thé 14y la ma tran day du céc thanh
phan ngoai dwong chéo hoéc chi cac thanh
phan trén dwong chéo chinh. Két qua
nghién clru, khao sat va tinh toan thuc
nghiém da chirng minh rang: hién nay cac
tri do bang céng nghé dinh vi vé tinh dugc
do v&i dd chinh xac cao hon nhiéu lan tri do
mat d4t nén anh hwéng cla sw phu thudc
cac gia sb toa d6 phang Az, Av tinh tw tri
do bang céng nghé dinh vi vé tinh dén két
qué x( ly s lieu hén hop la khéng dang ké,
co thé bd qua [2] Diéu nay cé nghia |4 trong
sb clia cac gia sb toa do phang A=, Ay cla
céc tri do bang cong nghé dinh vi vé tinh khi
dwa vao xt ly sé lieu hén hop chi can lay
cac thanh phan trén duwong chéo chinh cla
ma tran Par .

Qua két qua do dac xr ly sb liéu thuc

nghiém, khi xt ly sb liéu hén hop lvdi vé
tinh va mat dat thuan tay, sai sd trung
phwong don vj trong sb M thwdng khac xa 1,
diéu nay cho thay trong sb cta céac tri do
béng cbng nghé dinh vi vé tinh khi dwa vao
x ly s6 lieu phdn anh khéng dung sai s6
do.

DPé xtr ly trong sb trong binh sai hén hop,
can thuc hién binh sai theo hai buwéc:

- Buwdc 1: X ly sb liéu hdn hop tri do vé
tinh — mat dat thuan tay dé xac dinh toa do
so bd va xac dinh sai sé trung phwong don
vi trong s6 |4 clia binh sai buwéc 1.

- Budc 2: Xt ly sé liéu hén hop tri do vé
tinh — mat dat, trong dé chuan héa lai trong
sb clia céac tri do bang cong nghé dinh vi vé
tinh bang cach nhan thém (}2 )-

trong do: u4 la sai sb trung phwong trong

sb6 don vi dwoc 4y tir két qua binh sai lan
th& nhéat [5].

Sau khi xt ly s6 liéu lwdi trac dia chuyén
dung trén cac san thi cdng sé xac dinh duoc
chuyén dich cla cac diém khdng ché trong
lwéi so véi vi tri thiét ké trén m&t bdng moéng
cong trinh. Tién hanh hoan nguyén cac
diém khdng ché vé vi tri thiét ké va s dung
cac diém nay lam co sé& cho cac bac chiéu
tiép theo.

3. Két qua thwc nghiém

Dé kiém chirng cac két qua nghién ctru ly
thuyét da néu, chung t6i da tién hanh thuc
nghiém do dac va xt ly sb liéu mang lwdi
chuyén truc cong trinh lén san thi cong do
bang céng nghé dinh vi vé tinh va may toan
dac dién ttr.

3.1. N6i dung thwc nghiém

Ngay 02 thang 05 nam 2016, cbng tac
thwe nghiém lwai tréc dia chuyén dung bang
cébng nghé dinh vi vé tinh va toan dac dién
t da dwoc tién hanh tai Vién KHCN Xay
dwng, s6 81 Tran Cung, Ha Nbi.
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Mang luéi do dac thwc nghiém bao gém
04 diém clia lwdi chiéu chuyén dung (M, N,
P, Q) dwoc bd tri trén tAng mai clia cong
trinh va 03 diém lwoi GNSS dwdi mat dat
(GNSS-01, GNSS-02, GNSS-03) duoc bo
tri tai nhirng vi tri d&m bao viéc thu tin hiéu
vé tinh.

Pé kiém tra dd chinh xac thuc té khi do
dac mang lwéi bang cong nghé dinh vi vé
tinh két hop tri do mat dat, tai cac vi tri diém
M, N, P, Q ching t3i thiét 1ap them 4 didm
M1, N1, P1, Q1. Trong do, cac diém M1, N1,
P1, Q1 cach cac diém M, N, P, Q mot
khodng tr 4 d&n 5mm. Cac gia tri dich
chuyén nay duwoc xac dinh chinh xac bang
thuec thép. Véi gia thiét cac didm M, N, P,
Q 1a cac diém lwéi chiéu chuyén dung tai
mat bang tang 1, cac diém M1, N1, P1, Q1
la cac diém dwoc chiéu 1én tir mat bang
tang 1 bang may chiéu dirng PZL (cac diém
nay cé sai léch so v&i tAng 1 do st dung
phuwong phap chiéu dirng gay ra lan luot 1a
5mm, 5mm, 5mm, 5mm). S& dung 07 may
thu tin hiéu vé tinh Trimble R3 do dac 2 ca,
thoi gian do méi ca 90 phut.

£

Hinh 3: So d6 mang Iuéi GNSS - mét dat
do dac thuc nghiém
St dung thuwoc thép dé do bd sung chiéu
dai canh gitva cac diém lwdi chiéu chuyén
dung trén mat san thi céng.

Nhw vay, sé tao thanh mang luwéi hén
hop déc lap nhau: gém 07 diém GPSH1,
GPS2, GPS3, M1, N1, P1, Q1: c6 18 vector
canh (Baseline): GPS1-M1, GPS1-N1,
GPS1-P1, GPS1-Q1, GPS2-M, GPS2-N,

GPS2-P, GPS2-Q1, GPS3-M1, GPS3-N1,
GPS3-P1, GPS3-Q1, M1-N1, N1-P1, P1-
Q1, Q1-M1, M1-P1, N1-Q1 va 06 canh toan
dac: M1-N1, N1-P1, P1-Q1, Q1-M1, M1-P1,
N1-Q1.

3.2. Két qua do thurc nghiém

Sau khi do dac xong tai thuc dia, tién
hanh x& ly canh va binh sai mang Ilwéi
GNSS bang phdn mém TBC 2.0 (Trimble
Business Center 2.0) cho tirng mang lwéi,
hé toa do st dung dé xtr ly sé liéu la hé toa
dd VN2000, kinh tuyén truc 105°00° mdi
chiéu 3°. T két qua giai canh clia cac vec-
tor canh GNSS két hop v&i cac tri do chiéu
dai canh tién hanh xt ly sé liéu hén hop cho
tirng mang lwéi bang phan mém BSHH v1.0

Hinh 4: Thu tin hiéu vé tinh bdng méay
Trimble R3

Hinh 5: Po canh bdng may TC-1800
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4. Két qua xtr ly Iwéi hon hop vé tinh Bang 2: So sénh chiéu dai canh
va cac canh lwéi mat dat do bang thwéc mang Iuéi 2
thép

Canh do béng

s i L. R s Tén 90 PaNY1canh do bang|  AS
St dung thudc thép dé do bo sung chieu | ggnpp | thWOCthep | ang )
dai canh gitra cac diém Iwoi chiéu chuyén ' (m)
dung trén mat san thi cong ta dwoc két qua | M1-N1 6.203 6.202 -0.001
do canh nhw c6t 2 (bang 1 va bang 2). Két [m1-p1| 36.817 36.820 0.003
qua do canh lwéi bang cong nghé dinh vi vé M1-Q1 36292 36.296 0.004

tinh sau khi da xt ly ghi trong c6t 3.

) i R N1-P1 36.289 36.291 0.002
Bang 1. So sanh chiéu dai N1-Q1 36.816 36.819 0.003
canh mang lwoi 1
- P1-Q1 6.198 6.199 0.001
Ten C?hn$éiot:§ 19|cann do bang|  AS o B
canh ) Pl &Ps(m) * Panh gia dé chinh xéc mang luwéi do
dac thurc nghiém
M-N | 6.201 6.202 0.001 T a4 o sai <6 th s 4
M-P 36.817 36.821 0.004 U gia tri sai so thuc (?Qt; thu 4 trong
bang 5) c6 thé tinh dwoc sai s trung phu-
M-Q | 36.292 36.295 0.003 ong chuyén toa do 1&n san thi cong:
N-P 36.290 36.292 0.002 o
N-Q 36.815 36.817 0.002 m= /Q (5)
P-Q 6.199 6.197 -0.002 L
Bang 3: Toa d6 sau binh sai va sai sé vj tri diém cta mang Iuéi 1
xw ly bang phan mém BSHH v1.0
STT Tiéu X (m) Y, (m) m MY MP Ghi chu
dlém bs bs X
1 M 2328560.0777 | 581857.2805 0.001 0.002 0.003
2 N 2328553.8767 | 581857.3307 0.001 0.002 0.003
3 P 2328553.5706 | 581821.0425 0.001 0.002 0.003
4 Q 2328559.7683 | 581820.9898 0.001 0.002 0.003
Bang 4: Toa d6 sau binh sai va sai sé vj tri diém cta mang Iwéi 2
binh sai bang phan mém BSHH v1.0
STT Tifeu Xb (m) Yb (m) my MY MP Ghi chu
diém s S
1 M1 2328560.083 581857.274 0.0008 0.0013 0.0015
2 N1 2328553.881 581857.325 0.0008 0.0013 0.0015
3 P1 2328553.574 581821.036 0.0008 0.0013 0.0016
4 Q1 2328559.771 581820.983 0.0008 0.0013 0.0016
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Béang 5: Téng hop két qué thuc nghiém binh sai bang phadn mém BSHH v1.0

) D5 lach thuc D0 léch xac dgrjh baSng toa d6 sau binh sai Sai léch
Tiéu diém — cua BSHH v1.0 (sai sO thuc)
Khoang cach (mm) Khoang cach (mm) (mm)
M-M1 5.0 8.4 3.4
N-N1 5.0 7.1 2.1
P-P1 5.0 7.3 2.3
Q-Q1 5.0 7.3 2.3

trong d6: A la sai sb thuc
n la s diém do
Tl két qua binh sai bang phan mém
BSHH v1.0, tinh dwoc sai s6 trung phwong
chuyén toa do 1én san thi cong bang cong
nghé dinh vij vé tinh két hop tri do mat dat la:

2 X 2 2
m=i\/3.4 +2.1 :2.3 +2.3%)

=+2.58mm

So sanh véi han sai cho phép sai sé
trung phwong chuyén truc va dé cao lén cac
mat bang xay lap, ta thdy sai sb thwc nhé
hon han sai cho phép.

T két quéd do dac va tinh toan thuc
nghiém ta thay:

- Cong nghé dinh vi vé tinh cé dua do
chinh xac dé do kiém tra va dinh vi vj tri cac
diém cla lwdi trac dia chuyén dung da duoc
chiéu 1&n cac san thi cong trén cac tang cao.

- Cac gia tri d6 léch xac dinh dugc tw két
qua xt ly sé liéu hén hop lwdi vé tinh va mat
dat phu hop véi gia tri do l1éch thuc té.

- T két qua do dac va x ly sb liéu lwdi
thwe nghiém cho thay khi chuyén diém lén
san thi cong bang céng nghé dinh vi vé tinh
két hop voi cac tri do mat dat cd dd chinh
xac hoan toan dam bdo cac yéu cau ky
thuat can thiét dé& xac dinh cac gia tri do léch
clia cac diém lwéi chiéu chuyén dung duoc

chiéu lén san dau tién cda mdi bac chiéu
bang may chiéu dirng. Phwong phap nay
cho phép nang cao hiéu qua cua cbng tac
trc dia trong b tri thi cong xay dwng nha
siéu cao tang & nwoc ta.

5. Két luan va kién nghij
5.1. Két luan

T nhitng két quad nghién ciru ly thuyét
va thye nghiém mot sb két luan dwoc rat ra
nhw sau:

1. D& nang cao dd chinh xac thi céng cac
cong trinh nha siéu cao tang, nén st dung
phwong an chiéu theo bac va &ng dung
coéng nghé dinh vi vé tinh dé dinh vi lai vi tri
cla cac diém cuta lwdi chuyén dung tai cac
bac chiéu.

2. Khi str dung mang lwdi hén hop vé
tinh- mat dat co thé phat hién chuyén dich
cla cac diém khéng ché cla lwdi trac dia
chuyén dung. Vi vay, dé& nang d6 chinh xac
thi céng cac cong trinh nha siéu cao tang
can két hop gitra cong nghé dinh vi vé tinh,
tri do mat dat va may chiéu dirng. Bang két
qua dinh vi vé tinh két hop véi cac tri do mat
d4t cho phép chung ta kiém tra va dinh vi lai
cac diém lwdi chiéu chuyén dung tai tAng
dau tién cua cac bac chiéu trong qua trinh
thi cdng toan bd cdng trinh. Diéu nay sé gép
phan nang cao dd chinh xac thi cong cac
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cbng trinh co chiéu cao 16n.
5.2. Kién nghij

Noi dung cong tac trac dia trong ddm bao
thi cbng xay dwng cdng trinh nha siéu cao
tang rat da dang va phtrc tap. Vi vay, can
phai tiép tuc nghién ctru phat trién va hoan
thién viéc rng dung cac cbng nghé do dac
tién tién nhdm nang cao dd chinh xac thi
cbng xay dwng cac cbng trinh nha siéu cao
tang & nwéc ta.Q
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Study some methods to improve the efficiency of construction surveying for the

skyscrapers in Vietham

Diem Cong Trang, Lai Nam Thai
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In recent years, the skyscrapers construction projects are widely deployed in Hanoi, Ho
Chi Minh and other big cities nationwide of Vietham. The characteristics of the skyscraper
Site building construction includes narrow construction, high altitude, and such impact as
wind and temperature will make the verticality of the building work un-guaranteed. It is very
necessary to conduct construction surveying of skyscrapers project to ensure the vertical-
ity of the work and the correct implemention according to the technical requirements and
construction design. The peper present some methods to improve the efficiency of con-
struction surveying for the skyscrapers in Vietham.O
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