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LUAN GIAI ANH HUONG CUA MOT SO YEU TO
PEN PQ CHINH XAC CHUYEN TRUC CONG TRINH
LEN CAC SAN XAY DUNG TRONG THI CONG
NHA SIEU CAO TANG
NGUYEN QUANG THANG, Truong Pai hoc M6 - Dia chdt

Tém tit: Trong bai bdo da nghién ciru, ludn gidi anh hwéng ciia mot s6 yéu to do khong song
song cua cac dwong day doi, do léch day doi, dao dong cua ngoi nha do cac yéu té ngoai canh...
dén két qua va dg chinh xdc chiéu truc trong phuong phdp chiéu phan doan bang mdy chiéu
dumg quang hoc, co ung dung . két hop cong nghé GPS va mday toan dac di¢n tir dé chinh xdc
héa hinh chiéu i khong ché co sé trén tang dau tién cia moi doan chiéu, nham muc dich
nang cao dg chinh xdc va hoan thién quy trinh chuyén truc trong xdy dung nha siéu cao tang.

1. Pit van dé

Theo bang phén cap nha cao tang ¢ nudc ta,
nha cao tang c6 s tang > 45 duoc goi 1a nha siéu
cao tang. Viéc xay dung cac ngdi nha siéu cao
tang dang dan tro thanh phd bién ¢ Viét Nam.

Hién nay d6i v6i nha siéu cao tang, dé
chuyén tryc cong trinh 1én san xay dung thuong
sir dung phuong phap chiéu dimg quang hoc theo
cach chiéu phan doan (mdi phan doan khoang 10
tang). D& nang cao do chinh xac chiéu truc, can
chinh xac hda lué6i chiéu truc trén mat san dau
tién ctia moi phan doan, 1am co sd cho viéc chiéu
tiép theo. Viéc chinh xac hoa ludi truc nay nén
thuc hién bang cach két hop may chiéu dung
quang hoc, cong ngh¢ GPS va may toan dac di¢n
tir 30 chinh xac cao.

Tir quy trinh chiéu ching ta thy rang, do
khong song song cua cac duong day doi c6 anh
huong dén két qua ciing nhu d6 chinh xac chuyén
truc cong trinh 1én cac san xay dung trong thi
cong nha siéu cao tang.

Vi viée st dung cong nghé GPS, d6 léch
day doi s& anh hudng dén két qua chiéu truc 1én
cao theo mdt quy luat nhét dinh. Anh hudng cia
yéu t6 ndy can duoc nghién ctru, phan tich dé tim
giai phap han ché, khic phuc.

Trong xay dung nha siéu cao tang, tac dong
clia cac yéu td ngoai canh (16, nhiét d9...) lam
ngdi nha bi dao dong va blen dang. Didu nay
chic chin s& gdy tac dong xau dén két qua va do
chinh xac chiéu truc cong trinh 1én phan trén
cung cua cong trinh.

Viéc luan gidi anh hudng cta cac yeu t6 ndy
dén két qua ciing nhu d6 chinh xac chuyén truc

cong trinh 1én cac san xay dung trong thi cong
nha siéu cao ting s& dugc trinh bay ¢ cac ndi
dung tiép theo.
2. Luén giai anh hwéng ciia mdt s6 yéu t6 dén
dd chinh xac chuyén truc cong trinh 1én cac
san xiy dung trong thi cong nha siéu cao ting
2.1. Anh huéng dé khong song song ciia cac
dwong ddy doi dén két qua chuyén truc cong
trinh lén cac san xay dung

Trong xdy dung nhd cao tang, mot trong
nhitng yéu cu co ban 1a phai dam bao do thing
dimg cua ngdi nha theo phuong duong day doi
(phuwong vudng goc v6i mat thiy chuan). Trong
pham vi nho cta ngdi nha co thé coi mat thiy
chuin d6 13 mat cu c6 do cong rt nho.
Ile ©&— g

(&—=0a
Oe™. L
11 —m
R Q .
1L v
~ IVe Ve
C &—=0
ICE v} Il—. S

e - Diém khéng ché co so trén mit bang mong;
®- Hinh chiéu diém khéng ché co so theo
phuong day doi trén mat san thi cong;
0 - Hinh chiéu diém khong ché co so theo
phuong phap tuyén trén mat san thi cong.
Hinh 1. Anh huéng dé khéng song song
cua dwong ddy doi va do léch ddy doi
dén két qua chiéu truc cong trinh
nha siéu cao tang
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Céc két qua tinh toan trong [3] da cho phép
rt ra mot sO nhan xét:

- Chénh léch chiéu dai do do khong song
song cua cac dudng day doi tang 1én khi chiéu
cao chiéu tang. Khi S = 75m; AH = 200m, sai
léch nay dat gia tri 2,35mm, xap xi bang sai sd
do khoang cach bang may toan dac dién tir chinh
Xac.

- Véi cac ngdi nha siéu cao tang co chiéu cao
16n va rat 16n, can thiét va hoan toan cé thé tinh
cling nhu hiéu chinh dugc do khong song song
ctia cac duong day doi dén két qua chiéu truc 1én
cac san xay dyng, dugc tinh theo cong thirc:

ps, =28 &)

Rm
trong d6: S 1a khoang cach gitra cac diém dang
xét; AH = Hm — Ho Ia chiéu cao mit san xdy dung
s0 v6i mat bang mong; Rm la ban kinh trung binh
cua Elipxdid.
2.2. Anh hwong ciia dé léch day doi dén dj
chinh xdc chuyén truc céng trinh lén cdc san
xdy dung
2.2.1. Phan tich anh huong cua do léch day doi
dén két qua chiéu truc cong trinh lén cao

Trong quy trinh chuyén truc 1én cc san xay
dung néu 6 [3], can thanh 1ap va do ndi chinh xac
cac diém GPS ¢ bén ngoai cong trinh voi ludi
khdng ché co so trén mit bang ‘mong. Khi @6 str
dung hé toa do dia dién c6 diém goc trung voi
mot diém khong ché co sé (chang han diém I -
hinh 1), cac truc Ox, Oy song song vai truc tuong
{rmg ctia cong trinh, truc Oz tring véi phap tuyén
ciia Elipxdid. Phan bé mit Elipxdid trén cong
trinh s& nghiéng v4i mit thiy chuan di qua cac
diém khéng ché co s trén midt bang moéng mot
goc bang gia tri d l¢éch day doi (hinh 1).

Tir két qua tinh toan trong [3] chung ta thay
rang chénh 1éch khoang cach giira dudng day doi
va phap tuyén v6i Elipxdid ting theo gid tri do
1éch day doi va chiéu cao cua cong trinh. Vi do
1éch day doi v = 107; AH = 200m thi chénh I¢ch
khoang cach gitra duong day doi va phap tuyén
v6i Elipx6id xap xi bang 10mm. Néu chiéu cao
cong trinh 16n hon thi gia tri chénh Iéch nay sé
con tang hon nira. Nhu vay do léch day doi can
phai dugc quan tim khi chuyén truc cong trinh
1én c4c san xdy dung trong thi cong nha siéu cao
tang.
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Trén pham vi nhé ctia cong trinh c6 thé coi
d6 léch day doi 14 nhu nhau ca vé do 16n va
huéng, diéu d6 dan téi vector anh huong cia do
léch day doi tai cac diém chiéu trén mot mat san
xay dung la nhw nhau ca vé dg 16m va huwéng (C4C
doan Ig-lg..., IVe-IVE trén hinh 1 ¢6 d0 16n va
phuong vi nhu nhau). Nhu vay anh hudng do
lech day doi chi lam cho cdc diém bi léch di ma
khéng lam thay déi kich thude ludi chiéu.

Khi do GPS trén mat san dau tién ciia mdi
phan doan dé chinh x4c héa luéi truc, ching ta
dat may tai diém da duoc chiéu 1én mat san d6
theo phuong duong day doi. Tuy nhién khi su
dung cong nghé GPS, d tinh toa do dia dién
chan troi trén mat bang mong can chiéu két qua
do xubéng mit phang nay theo phuong phap tuyén
cta Elipx6id. Néu khong dé y dén sai s6 do GPS
thi ban than do léch day doi da lam sai I¢ch toa
do dia dién tinh todn dugc so voi gia tri tuong
g ctia diém co s¢ trén mit bang mong.

Cong thirc tinh toa d6 dia dién chan troi theo
toa d0 vudng goc khong gian va toa do trac dia

nhu sau [4]:
X —sin.cosL —sinB.sinL cosB
y|=| -=sinL cosL 0 |Xx

z cosB.cosL cosB.sinL sinB

(2)
X—(N,+H,).cosB,.cosL,

X| Y—=(N, +H,).cosB,.sinL,
~[N,(—€*)+H, |.sinB,

trong do: Bo, Lo, Ho- toa do trac dia cia diém géc
(diémI);

No - ban kinh cong vong thing dimg thir nhat
di qua diém gbc cua hé toa do dia dién; e - tam
sai thir nhat cua Elipxoid WGS-84.

Tir cong thie (2) thdy rang, néu cac diém
nam trén cing mot duong phap tuyén véi
Elipxoid thi toa d§ dia dién chan troi (x, y) cla
ching bang nhau.

Phan tiép theo chung t6i s& trinh bay phuong
phép xé4c dinh do 1éch day doi trén khu vuc xay
dung cong trinh.

2.2.2. Phurong phdp xac dinh dé léch dady doi trén
khu viee xdy dung nha siéu cao tang

Trong pham vi nho cta cong trinh xay dung
nha si€u cao téng, c6 thé xac dinh do 1éch day doi
theo trinh tu sau:



1) Sau khi chon cac diém khéng ché GPS ¢
bén ngoai cong trinh theo diéu kién néu trong [3]
voi s6 diém it nhat va hop 1y nhat 1a 3 (ky hiéu 1a
A, B, C - hinh 2), tién hanh do nbi mot diém
(chang han diém A) v6i diém khong ché nha
nude trén khu vyc bang cong nghé GPS dé xac
dinh toa do va do cao tric dia tai diém nay.

Hinh 2. Hé thong ludi khong ché trong thi cong
nha siéu cao tang

Xac dinh di thuong do cao tai diém A theo
mot trong hai cach sau:

- Dan dd cao hinh hoc (d9 chinh x4c tir hang
IV trg 1én) tir diém khong ché do cao nha nudc
dén diém A, tir 46 tinh di thudng do cao tai diém
nay theo cong thuec:

Ca=Ha-ha (3)
trong d6: Ha 1a d6 cao tric dia ctia diém A; ha 12
d6 cao thuy chuan cua diém A.

- Noi suy di thuong do cao tai diém A tir md
hinh trong truong EGM-2008 voi kich thude
khung 1'x1" [1].

2) Tién hanh do GPS tuong d6i giira cac
diém A, B, C dé xac dinh chénh cao tric dia,
ddng thoi do thuy chuan hinh hoc chinh xac
(thty chuan cap II) dé x4c dinh chénh cao giita
cac diém nay, s& co:

Gi=Hi—hi; §=Hj—h;
AGj =G -G = (Hj—Hi) - (hj—h) ,
cac chénh cao (Hj — Hi), (hj — hi) dugc lay tu ket

quéa do GPS tuong ddi va do thiy chuan hinh hoc
chinh xac.

Di thuong do cao tai hai diém B va C duoc
tinh tir di thuong do cao diém A theo cong thic:

G =G+ AGj (4)

3) Biéu dién di thuong do cao dudi dang ham
tuyén tinh cta toa do B, L:

C| aO + alB| + a2L| , . (5)
trong do: ao, a1, a2 1a ba tham s6 can xac dinh.
V6i ba diém d3 biét di thuong do cao A, B, C, c6

thé giai bai toan dé xac dinh ao, a1, a2 theo cac
cong thirc d biét.

4) Tinh cac d¢ léch day doi thanh phan bang
cach 1y dao ham riéng cta ham (5) theo cac ddi
s0 B, L ta duoc két qua [1]:

=2 (rad) (6)

— a‘Z

7= "R.cosB (rac) ")

=y’ +¢&? (8)

trong do: &, n la d lech day doi thanh phén trén
mat phang kinh tuyén va mit phing thang ding
thir nhat; R I ban kinh cung kinh tuyén.

Pé udc luong do chinh xac xac dinh d6 1éch
day doi, ¢6 thé str dung cong thirc:

m, zgﬂ [mZ, +m3, )

trong d6: my 14 sai s6 trung phuong do 1éch day doi;

Man 14 sai s6 trung phuwong chénh cao
tric dia do dugc bang cong nghé GPS;

Man 12 sai s6 trung phuong chénh cao
do bang thuy chuan hinh hoc chinh xac;

S la khoang cach trung binh gilra cac
diém khdng ché GPS ¢ bén ngoai cong trinh.

Véi cac may thu GPS hién nay, dé dang dat
dugc d6 chinh xdc man = 10mm trén khoang cach
S = 1km; c6 thé lay do chinh x4c cta thuy chuan
hang II: man = 2mm/km, tir cdng thie (9) tinh
duoc my = 2”. Tir bang 2 cua [3] ta thdy v6i Av =
2”; AH=200m thi AS, = 1,94mm, duoc coi la xap
xi v&i sai s6 do canh chinh x4c. Vi chiéu dai canh
S ngén hon, dé nang cao do chinh xac xac dinh do
léch day doi can chon loai may thu GPS c6 d6
chinh xac cao hon dé do chénh cao tric dia.

2.3. Anh huong cia do dich chuyén phan trén
ngdi nha do cdc yéu té ngoai canh dén két qud
chuyén truc cong trinh 1én cdc san xdy dung

Trong xay dyung nha siéu cao tang, tic dong
cua cac yéu to ngoai canh: gid, nhiét do, tinh da
dang cta vat liéu xay dung... lam ngdi nha bi dao
dong va bién dang.

Trong [2] d4 hé¢ thong va néu kha ning ting
dung cong nghé GPS dé xac dinh d6 nghiéng ciia
nha cao ting va siéu cao tang.

Y kién ctia chung toi vé vin dé nay nhu sau:

- Duéi tac dong ciia nhiéu yéu td, nha cao
tang va siéu cao tang bi chuyén dich theo hudng
tac dong ciia ngoai lyc. Chuyén dich ctia phin
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trén ngdi nha c6 thé mang tinh dan hdi va trg vé
vi tri cfi, cling ¢6 thé mang tinh dan hoi khong
hoan toan va chuyén sang vi tri méi, gay nén do
nghiéng va bién dang cong trinh.

Khi d6 cac diém truc duogc chiéu 1én cac san
xay dung & phia trén cong trinh s& thay doi vi tri,
nhung do tinh chit ché vé két cdu ciia cong trinh
nén khoang cach giira chiing (cac kich thudc cua
ludi chiéu) s& thay doi khdng dang ké. Nhan xét
nay cling tuong tu nhu nhan xét vé anh hudng
ctia do léch day doi dén két qua chiéu truc.

- Khi str dung cong nghé¢ GPS dé xac dinh toa
do6 cac diém truc cong trinh da duogc chiéu Ién phﬁn
dinh ctia cong trinh, tir 6 tinh toan toa do dia dién
chan troi twong tng trén mat phing toa do goc, su
sai khac vé toa do dia dién ciia timg diém khong
phai chi do anh hudong dd nghiéng cong trinh gay
ra ma con bao ham anh huong cua do 1éch day doi.
Tuy nhién anh huong téng hop nay khong lam thay
doi cac kich thude ctia ludi chiéu tryc 1én cac san
xay dung o phan trén cua cong trinh.

Anh huéng téng hop cua do léch day doi va
d6 nghiéng cong trinh co gia tri c6 thé Ion hon,
ciing c6 thé nhé hon anh hwéng ciia ban thin do
nghiéng cong trinh. Piéu nay dwgc minh chimg
qua hinh 3.

a)

‘E ‘TF

G N

d)

I

e ls I
Hinh 3. Biéu dién anh huong cua cdc vec to dén
ket qua chieu truc
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Trén hinh 3 thé hién cac véc to dich chuyén
riéng cho diém I (cac diem II, 111, IV ciing dich

chuyén tuong tu), trong do: I lc - véc to anh

UL

Il - véc to anh
U

hudng cua do nghiéng cong trinh; 115, - véc to

hudng cua do léch day doi;

anh huong tong hop.

_Tirhinh usuthéy rang: khi goc hop béi cac véc
to Iglc va Il nhé hon hoic bang 90° (truong
hop a va b), véc to anh huéng tong hop I, €O
gid tri 1on hon cac véc to thanh gﬁn; con khi goc
hop bai cac véc to Il va Il 16n hon 90°
%ﬂ“&“g hop ¢ va d), véc to anh hudng tong hop
Iglyy c6 gid tri nhd hon mot trong hai véc to
thanh phén (c6 thé 1a vec to do nghiéng).

Didu d6 c6 nghia la, dé xéac dinh dugc do
nghiéng cua nha cao tang va siéu cao tang, tir d6
so sanh v&i yéu cau quy dinh do nghiéng gidi han
ciia cong trinh trong [5], can tach duoc anh
huong ctua do 1éch day doi trong dd 1éch toa do
ctia diém chiéu. Néu khong, v6 hinh trung s& dan
dén két luan sai lam vé d6 nghiéng cua ngdi nha.
3. Giai phap han ché anh huéng cia cic yéu
t6 dén dd chinh xac chuyén truc cong trinh Ién
cac san xay dung trong thi cong nha siéu cao
t@'ing

Trong [3] da kién nghi cac giai phap va quy
trinh can thiét, nhdm chinh xac héa hinh chleu
lu6i khdéng ché co so trén san dau tién ctia mdi
doan khi chiéu theo phuong phap phan doan
(Iu6i truc) dbi v6i cac nha siéu cao tang nho cong
nghé GPS va may toan dac dién tir chinh xac (dé
do cac canh, ké ca duong chéo cua ludi).

O day chung t6i bo sung mot s6 van dé vao
quy trinh nay nhu sau:

- Pé hiéu chinh anh huong cia d6 khong
song song cua cac duong day doi co thé sir dung
cong thirc (1), v6i cac doan can hiéu chinh 1a
khoang cach tur tam (giao cua hai duong chéo)
dén cac diém chiéu, huéng tir diém chiéu vao
tam cong trinh.

- D¢ hidu chinh anh hudng cta do léch day
doi, s dung phuong phép va quy trinh néu trong
muc 2.2.2 dé xac dinh do léch day doi trong
pham vi cOng trinh, tir do tinh dugc anh hudng
do léch day doi theo cong thirc:



£S,=5 AH: A8, =" AH (10)

P P

- Pé x4c dinh d6 nghiéng cong trinh, ¢ dau
mdi doan chiéu tién hanh do GPS véi may thu
duogc dit tai cac diém A, B, C ¢ bén ngoai cong
trinh va céc diém chiéu Ig, llg, Illg, IVe. Nén to
chirc do 2 = 3 lan trong mot ngdy (sang, trua,
chiéu); thoi gian mdi ca do tir 60 + 90ph. Toa dd
tinh duoc 1a toa do trung binh cua céac 1an do, tir
d6 tinh ra toa do dia dién chan troi tai mat bﬁng
gbc theo cong thirc (2). Sau khi tach anh huong
cua do léch day doi, phﬁn d0 1&ch con lai s€ 1a d6
nghiéng céng trinh.

Dé sir dung, toa do dia dién chan troi cua cac
diém duoc tinh chuyén sang hé toa do cong trinh
theo thuat toan Helmert dya vao cac diém song
trang (1, 11, 11, 1V).

4. Két luan

Tir nhitng ludn giai néu trén, c6 thé rit ra mot
s6 két luan nhu sau vé anh hudng cuia mot sé yéu
t6 dén két qua va do chinh xac chiéu truc cong
trinh 1€n cac san xay dung trong thi cong nha si€u
cao tang;

1) Anh huéng do khong song song cuia cac
duong day doi mang tinh hé thong vé ddu va
hoan toan c6 thé hiéu chinh vao két qua chiéu
truc, lam tang do chinh xac luéi truc & dau mdi
doan chiéu trong phuong phép chiéu phan doan
bang may chiéu dung.

2) Su sai léch toa do dia dién trén mat béng
gbc xac dinh tir két qua do GPS tai cac diém
chiéu & phan trén va bén ngoai cong trinh so voi

gi4 tri ban dau bao gdm ca anh hudng cua do
nghiéng cong trinh va anh hudng do 1éch day doi
tai cac diém chiéu. Nhitng anh huong nay chi
lam sai léch vi tri ma khong lam thay d6i kich
thudc ludi chiéu. Dé két luan vé do nghiéng ngoi
nha, can x4c dinh va tach riéng anh huong cta do
1éch day doi theo phuong phap chiing t61 da trinh
bay trong bai bao nay.
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ABSTRACT
Explaining the influence of some factors on engineering axis transfer accuracy
to floors in constructing superhigh building
Nguyen Quang Thang, Hanoi University of Mining and Geoology

Axis transferring to floors is a job which have important role in all surveying task when
constructing high and superhigh buildings. For these, it must be to combine GPS and total station
measurements to get more accurate projection of control basic networks on the first floor of each
projected segment of measured by vertical optical instrument. In the paper, the influence of some
factors was studied and explained: plumb lines are not parallel, the deviation of plumb line, the
fluctuating of building caused by surroundings... to get more accurate axis projection in constructing
superhigh building.
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