KET QUA NGHIEN CUU VA UNG DUNG

DAM BAO CAC CONG TAC TRAC BIA
TRONG XAY DUNG NHA SIEU CAO TANG

Vi Thang', Nguyén Binh Huy

Tém tat: Nha siéu cao tng (SCT) la dang céng trinh déc biét, doi héi dé chinh xac xAy Iap rét cao, déc biét Ia theo
phuwong thang dimg. Qué trinh xay dung nha SCT thwéng str dung nhiéu loai luréi tréc dia, trong céc hé toa dé véi
do chinh xac khéc nhau. Bé dam bdo do chinh xéc céng tac tréc dia trong qua trinh thi céng nha SCT can 4p dung
cac phwong phap va dung cu trdc dia chuyén dung thich hop.

Tirkhoa: Nha siéu cao tang; dé chinh xac chuyén truc Ién tang; chuyén truc theo toa do.

Summary: Skyscraper (SCT) is a special construction which requires to be built with extremely accuracy,
especially the vertical. The progress of building SCT has to use many kinds of netwworks in the coordinate
system with different accuracy. To ensure the accuracy of the surveying of during building SCT, it is necessary to
apply the suitable methods and required geodesic equipments.

Keywords: Skyscraper; the accuracy of tranferring the axis up to floors; transferring axis according to coordinates.
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(@, 1.Gisithieu

Nha siéu cao tang (SCT) hién dang dwoc xay dwng nhiéu & Viét Nam ciing nhu trén thé gioi. Day la dang
cong trinh xay dwng d&c biét doi hdi dd chinh xac qua cac giai doan rat khac nhau. Vi thiét bi va cong nghé hién
dai cho chiing ta kha ndng dam bao céng tac tréc dia trong cac giai doan xay dung nha SCT. Nghién clru dé chinh
xac tréc dia can thiét trong cac giai doan, ching t6i dwa ra cac loai lwdi khdng ché trac dia véi do chinh xac can
thiét ddm bao cong tac trac dia trong cac giai doan xay dwng céng trinh.

(@ 2.Péchinhxactrong thi céng nha siéu cao tang

Dung sai xay dwng cho phép la sai sé cho phép |ap dét kich thuwérc mot bd phan nao do, dwoc ky hiéu IéA%

Dung sai xay dwng A,, 1a d6 sai léch gitra gia tri thiét ké& va gia tri xay dung thuc t&. Mbi quan hé gitva dung
sai xay dwng cho phép va dung sai xay dung duoc biéu dién theo cong thire:

cP

Axp SAxp (1)

Dung sai xay ding cho phép A%phu thudc vao loai cdng trinh, hang muc céng trinh va phwong phap thi
cong dwoc quy dinh trong cac tiéu chuan xay dwng. D6 chinh xac xay duwng anh hwéng béi cac yéu td dung sai
thanh phan, trong d6 c6 ba loai chinh la: Dung sai tréc dia A,,; Dung sai thi cong A,; Dung sai bién dang A,,.

Nhw vay, dung saitdng hop cho phép cé thé tinh theo céng thirc:

ASh =AY + (A5 +(Ag, @)

Néu coi ba loai dung sai tréc dia, thi cong va bién dang 1a doc lap, anh hwéng twong déng (déng anh
hwéng) thi:

CP _ ACP _ ACP __
ATD _ATC _ADB -

cP
Aw
3
Sai s6 trung phuwong trac dia cho phép ky hiéu m](;};vé dwoc tinh theo dung sai tric dia cho phép theo cong thire:

ASE > e.mE (4)

(3)
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Néu chon hé sb xac suét (dd tin cay) P=0,95 thi t=2. Thay t=2 vao cdng thirc (4) va (3) co sai s6 trung
phuong trac diam,,;
ACP ACP
< mCP — 1D _ XD (5)
My, ™ 9 3 Jg

Trong tréc dia cong trinh, sai sd clia mét déi trong duoc bd tri bao gdm sai sé Iwdi khéng ché (m,,) va sai
sb ctia cong tac bd tri (m,):

My, =M. +nt,, (6)

Dé tinh dwoc sai s6 chia lwdi khdng ché cé thé ap dung mét trong hai nguyén téc sau:
- Nguyén tic ddng anh huéng:

m.frc: = mb.' = %

- Nguyén tac wu tién do chinh xac cao:
m.fm = %
k
Layk=2co: m,, = m,, +(2m,,)
mTD

Tacod: m,, = \/g (9)

(@ 3.cCacloailwéitrac dia va dé chinh xac trong thi céng nha siéu cao ting

Trong qua trinh xay dwng nha SCT str dung nhiéu loai lwéi khéng ché trac dia chuyén dung khac nhau. Do
cong tac xay lap doi hdi dd chinh xac rat cao nén déc diém va cach xay dwng lwdi trac dia phuc vu thi cdng nha
SCT ciing rat dac biét.

Thicong nha SCT yéu ciu dé chinh xac cho
phép theo chiéu dirng trong mét tAng khéng duoc Chiéu cao (m) Sai s6 theo phwong thing dirng
vuot qua +3mm, sai sé do dac theo chiéu thdng 30m<H<60m i
du’rlg cla toan <‘ic_) c:Aao ngoi n|:1a (H) khéng duoc 60m<H=<90m
qua 3H/10000 va khéng dwoclén hon [1].

Lwéi khdng ché trac dia str dung trong cac
giai doan xay dwng nha SCT la: Lwdi bd tri; Ludi
tim truc; Lwéi dinh vitim truc; Lwéixay 1ap. 150m<H + 30mm

3.1Lw6ibb tri

Béng 1. Sai s do dac theo chiéu thang dimg

+ 15mm

90m<H=120m + 20mm
120m<H=<150m +25mm

Lwéi bd tri thworng la cac diém dwdng chuyén cap 2 trong giai doan khao sat. Luéi dwoc st dung lam co
s& dé b tri cac hang muc cdng trinh tlr ban vé thiét ké ra ngoai thuc dia.

a.Dambéo sai sb trén ban db

Viéc bé tri cong trinh ra ngoai thue dia phai ddm bao sai s vi tri diém nho hon sai sé trén ban dd. Véi cdng
trinh nha SCT thi ty I& ban d6 khao sat phuc vu thiét ké& thwdng 1a 1:1000 hodc 1:500. Néu lay ty 1& ban dé 1a
1:1000 va sai s6 sb biéu dién diém trén ban d6 0,2 mm thi sai vi tri diém trén thyc diala 0,2 m.

Néu coi day la dung sai xay dwng cho phép thi ta co dung sai tréc dia cho phép tinh dwocla:
A%, 200
NERNE]
Tatinh dwoc sai sé trung phwong clia cong tac tric dia:
n#p=A_%=A§§ =200=

P2 23 23

Theo nguyén ly ddng &nh huéng thi:

AT = (mm)

+57.9mm

Sai sd trung phwong clia ludi khdng ché va bo tri diém la:

m, =my, =" =379 _ 140 8pum

c bt \/E JE

ool Tap chi kHoA Hoc conc none XAYDUNG




b. Bam bao thi cdng coc mong

Sailéch vi tri didém tim coc so vai thiét ké khéng vwot qua D/10 véi D la dudng kinh coc [1].

Nghtala: AP D
10 ACP ACP D
Sai sb trung phwong ctia cong tac tric dia: == __x
gp g g 1a: My, D) 2\/_3 20\/—3
N . hnt
Mat khac: m,w=m,,,=ﬁ
D
Suyra m,_=—-— 10
y e 20\/(—5 (10)
Néu D =1000mm thi: D L0 =429m
T2043 2043
D 1000

Theocongthirc (10)suyra: " = ZOJ_ 20J_6 =+20mm

Nhuw vay, d& dam bao cac cong tac trén thi lwai b tri phai co sai sd trung phwong vi tri twong hd gitra hai
diém khdng ché ké nhau khéng dwoc vwot qua 20mm.

3.2Lwéitimtruc

Lwdi tim truc c6t 0.0 1a hé théng cac diém giao cac truc chinh clia céng trinh, ding dé bé tri cac truc méng,
két cAu, thiét bi va chuyén truc cong trinh 18n cac san tAng. Lwai tim truc yéu ciu sai sé twong hd vi tri diém rét cao,
dwoc xay dwng ddm bao yéu ciu sau:

a.Dam bao chuyén cactruc méng cong trinh ra thwc dia

Cac truc mong dwoc danh dau trén khung dinh vi hodc hé théng ddu méc truc, dung dé bé tri chi tiét khi thi
cdng méng. Theo [1] d8 1&ch clia truc chan mong déi véi truc thiét ké khéng veot qua 10mm.

Néu coi day la dung sai xay dwng cho phép thitaco:

Theo céng thirc (5):

p <AL Ay _ _10 +2 9mm

m
™ 2\/_ 2\/_3
Néu gitra léi khdng ché va cong tac bé tri 4p dung nguyén tic déng anh hwéng:
P
My, 29
m,. =m, =—==—===421mm
ke bt \/5 \/E
b. D¢ chinh xac bé tri cac két cAu
Theo [1] sailéch cla cac truc nha so véi truc bd tri hodc diém danh dau truc khéng vwgt qua 5mm. Coi do
o Tt . CcP . . ) : .
la dung sai xay dwng cho phép Ay, chung ta cé dung sai tréc dia cho phép:
o _Ap _ 5
=— = — =43 S5mm
D \/5 \/5
Néu coi sai 36 & tim truc cét 0. o la nha, e’mh hudng khéng déng ké toi sai sé ctia toan bo céng tac tréc

m
— _'h ro 5
m, =—"* v&ik=2tacod mﬁD =m,. +m;, = Smfc

k
A 35
Theo (5): My = ;D . =22 =+1,8mm

Suyra m,= ’:79 \/_7+0 ,Smm

¢. Do chinh xac chuyén truc cong trinh 1én cao
D6 nghiéng cho phép ctia mét két cdu cot nha cao tang 1a H/1000, nhwng khdng virot qua 30mm [1]. Néu
coi day 1a dung sai xay dung cho phép, ap dung nguyén tic ddng anh hwéng ta co dung sai cho phép clia cong tac
trac diala:
A = Ay _ 30mm
BB
] A A : SO 30
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Néu Ay hé sb chuyén déi gitra dung sai va sai sb trung phuong t=2, ta co:
AP +173
m,, =—=2 = - +8,7mm
2 2 . . , . . .
Sai s trac dia gdbm cac ngudn sai sé sau [2]: sai s clia lwdi khdng ché m,, sai s6 chiéu diém m.,, saisb bd
tri truc tieng tAng m,;
) 2, 2 1
Myp = My, + My, + 1, (11)
Ap dung nguyén téc wu tién do chinh xac cao va coi m, = m,, va m,, = mz“"

m
m, =—2 =42 Omm

ke \/6

3.3Lwoidinhvitim truc

thay vao céng thire (11) thi:

Khisan cét 0.0 dwoc xdy dwng, cac cau kién dwoc |&p dat thi lie d6 lwdi tim truc cling bi mat. D& dinh vi cac
diém lwéi tim truc nay ta phai xay dwng lwdi dinh vi tim truc phuc vu cho cong tac trac dia giai doan sau. Lwéi dinh
vi tim truc nay dwoc xay dwng & ngoai khu vire xay dwng va 6n dinh trong subt qua trinh xay dwng cong trinh.

Lwei dinh vi tim truc dwoc xay dwng ngay sau khi chuyén thiét ké céng trinh ra ngoai thwe dia va dwoc hiéu
chinh trén mat bdng moéng cét 0.0. Nhiém vu clia lwdila dinh vi lwéi tim truc va |a co sé chuyén truc |én cac tang.

Lwai dinh vi phai dwoc xay dwng cé dé chinh xac cao hon lwdi tim truc, nghia 1a sai sé trung phwong cla
lwdi dinh vi tim truc (m;. ):m,. <0,8(mm). Viéc xay dwng lwéi cé dd chinh xac cao nhw thé rat kho thue hién. Do d6
nén xay dwng cac diém lwdi dinh vi tim truc va cac diém lwéi tim truc cling cap thi s& d& théa man do chinh xac.

Viéc tinh toan dinh vi lwdi tim truc dwgre thure hién theo cac bwéc sau:

Buéc 1: Do GPS tat ca cac diém Iwdi dinh vij tim truc va cac diém lwai tim truc.

Buwac 2: Tinh toan binh sai khéng gian lwdi mét cap, xac dinh théng nhéat toa do dia tam (XYZ) cla cac
diém trong lwéi dinh vi tim truc.

Buée 3: Tinh chuyén toa do dia tam (XYZ) cac diém trong ludi tim truc vé hé toa dé dia dién chan troi (xyz).

Budc 4: Tinh chuyén Helmet toa d6 xy va x'y' cac diém tim truc. Toa do dia dién z gan tring véi d6 cao thi
cong h'. Théng nhét toa dd xay 1ap x'y'h' theo chidu dai réng cao ctia cdng trinh.

3.4 Lwéi xay I3p trén matsan

Lwdi xay 1ap 1a co sé dé bé tri cac két ciu xay dwng trén san nha SCT. Lwéi xay 1ap thwéng sé la lwéi tim
truc. Tuy nhién, trong mét sé trwerng hop khéng thé dat cac loai may trac dia trén cac diém clia lwdi tim truc, vivay
ta phai xay ding lwdi xay 1&p riéng dé phuc vu cong tac bé tri cac két cau. Do chinh xac cla lwdi nay phai twong
dwong v&i lwdi tim truc.

@ 4.Cacphwong phap chuyén truc lén ting

4.1 Phwong phap dwong truc cohoc (day doi)

Budng thang di qua tim truc & cét 0,0 dwoc chuyén |&n tAng theo phwong thang dirng nhé truc co hoc
dwoc xac dinh bang qua doi. U'u diém clia phuong phap la dung cu don gian, dé thuc hién. Han ché clia phuong
phap chuyén truc bang doi la 6 chinh xac khéng cao, nguyén nhan chinh la dao déng clia doi do anh hwéng cua
gi6. Phwong phap nay phi hgp véi cac nha cé chiéu cao tir 5 dén 7 tang [3].

4.2 Phwong phép dwéng truc quang hoc (bang may kinh vi hodc toan dac dién t)

DPudng truc quang hoc dwoc xac dinh bang may kinh vi hodc toan dac dién t (TDDT). May kinh vi hodc
TEDT duoc dinh tam tai cac coc dinh vi, tia ngdm ctia may kinh vi xac dinh mét phang thang dirng di qua cac truc.
Giao tuyén cla hai mat phang thang dirng di qua hai truc dwgc xac dinh bang may kinh vi hodc TBDT |a dwdng
thang dirng. Truc dwoc chuyén 1én tAng nh cac giao tuyén clia cac mét phang thang dirng xac dinh bang may
kinh vi TDDT. U'u diém clia phwong phap la dung cu phé bién, dé thao tac. Nnwoc diém co ban |a yéu cau mat
bang cong trinh réng, dé& dam bao géc nghiéng tia ngdm cia may kinh vi hodc TBDT nhé hon 30° [3], twong (rng
v&i khodng cach dat may cach chan céng trinh Ién hon 1,8 1an chiéu cao cong trinh. D4 chinh xac cia phwong
phap khéng cao. Phwong phap nay phu hop v&i cac nha co chiéu cao tir 7 dén 10 tang, xay dung & noi co mat
béng rong [3].

4.3 Phwong phap dwong truc quang hoc ctia may chiéu dieng

Truc thdng ding dwoc xac dinh nhér tia ngdm ctia may chiéu dirng quang hoc hodc tia laser clia may chiéu
dirng dién tir. Wu diém cta phwong phap 1a dung cu gon nhe, cé thé thue hién trong khéng gian chat hep, dd
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chinh xac cao, sai sé chuyén truc 1&n tAng c6 thé dat £3mm/100m. Han ché ctia phwong phép 14 phai dam bao sw
théng hweng khi chuyén truc qua nhiéu tAng trong khi dang thi cong céng trinh, mdi truc chi c6 mét 6 vudng tréng
20x20cm théng qua tat ca cac san. Néu sb tang qua cao, sé bj anh hwéng sai sé tich I0y. Phwong phap nay phu
hop véi cac nha co chidu cao tir 10 dén 20 tAng, mét bang xay duwng chat hep. C6 thé 4p dung cho nha c6 chiéu
cao tdi da dén 30 hodc 40 tng [3].

4.4 Phrong phap chuyén truc 1én nha cao tang theo toa d6 bing GPS

Khi xay dwng nha cao tAng, véi sb tAng nhd hon 40 tAng thi viée sir dung may chiéu dirng va ap dung chia
phan doan thi cong tac chuyén truc van dam bao do chinh xac. Sai sé tich 10y khi chiéu vai 2 doan chiéu van co thé
chap nhan duoc.

Vé&inha SCT, sb tAng cang cao thi viéc chuyén cac diém khéng ché co sé bén trong 1én cac mat san tang
x4y dwng bng cach sir dung may chiéu dirng khéng con phil hop niva sé gap phai sai sé tich lay lén khéng dam
bao do chinh xac cla lwdi tim truc trén san la m=0,8mm.

Dé giai quyét van dé nay trong mdi phan doan chiéu thwang tir 15 dén 20 tang str dung may chiéu dirng dé
chuyén truc cong trinh [&én cac san. Sau do dung may TPDT do va kiém tra cac tri do cla lwai khéng ché khung,
tién hanh binh sai tw do, khi do d8 chinh xac cla lwdi nay dwoc nang [én. Khi hét sé tAng trong phan doan, ding
cong nghé GPS dé chuyén toa dd 1én tAng, do ddng thoi ludi tim truc va lwéi dinh vitim truc.

Trong tric dia gitra cac bac lwéi vdinhau sé co hé sé suy gidmk:

_m
=

Theo ly thuyét, phwong phap chuyén truc céng trinh 1&n cao béng toa dé sir dung cdng nghé GPS két hop
V@i cac tri do mat dat thi tai cac phan doan sai sé chuyén truc & tang thir i chi phu thudc vao sai sé cla cap lwai dau
tién va sai sd do clia chinh cap lwdi d6 ma khéng bi phu thudc béi sai s6 clia cap lwéi truére.

(. 5. Kétluan

Viéc thanh lap cac mang lwdi khéng ché trong cac giai doan khac nhau trong thi céng nha SCT la can thiét
nham dam bao d6 chinh xac xay dwng déc biét la theo phwong thang ding.

D& dam bao yéu cau cong tac bb tri cac két cAu va chuyén truc céng trinh |&n cao trong thi céng nha SCT
thi sai sé trung phwong vi tri trong hé gitra hai diém ké nhau ctia lwdi khdng ché co sé trén mat bdng méng khéng
vuwotqua 0,8 mm.

Giai phap ddi véi cac cong trinh nha SCT la sl dung chiéu phan doan két hop véi GPS. S dung may
chiéu dirng quang hoc chiéu chuyén truc |&n tirng tAng trong cac phan doan 15-20 tAng. D& chinh xac héa lusi
khéng ché khung & d&u méi doan chiéu sir dung GPS chuyén truc |&én theo phuong phap toa do.
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