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Tom tat:

Néi dung cta bai béo trinh bay vé hién tuong bién dang, vdn xoan cla céc cong trinh
x4y dung ¢6 chiéu cao Ién do énh huéng cua cac yéu tb ngoai canh gay ra. Phwong phap
do dac va tinh toan xéc dinh dai long vén xodn do cac yéu té ngoai canh gay ra trén cong
trinh. Két qua do dac va tinh toén thir nghiém hién twong vén xodn trén céng trinh xay dung

c6 chiéu cao I6n tai Viét Nam.
1. Dat van dé

Hién nay & Viét Nam da cé mot sb cong
trinh xay dwng cé chiéu cao I&n dang dang
duwoc trién khai xay dwng va dua vao swr
dung nhw la cac coéng trinh: toa nha
Keangnam cao 70 tang (346m), Lotte
Center Hanoi cao 65 tAng (267m)v.v... Khi
thi céng xay dwng cac cong trinh nay, mot
trong nhirng yéu cau vé ky thuat quan trong
nhéat |a phai ddm béo diéu kién thdng dirng
cua cdng trinh trong qua trinh thi cong xay
dwng. Mat khac khi chiéu cao cla cong trinh
cang tang lén thi anh huwéng cla cac yéu td
ngoai canh cling ré rét hon. Bé la anh
hwédng cda nhiét d do hién twgng anh sang
chiéu khéng déu I&n cong trinh, anh huéng
cla gié va mot sb cac yéu td khac sé gay ra
hién twong van xoan trén cong trinh. Day la
mét hién twong rat phire tap, khod xac dinh
va c6 anh huéng truc tiép dén d6 chinh xac
thi cong trong qua trinh xay dwng. Do dé khi
thi cdng cac codng trinh xay dwng cé chiéu
cao l&n can phai tién hanh xac dinh hién
twong van xoan trén coéng trinh do anh
hwéng cta cac yéu td ngoai canh gay ra
nham tinh cac s hiéu chinh can thiét dé
dwa vao két qua do nham dadm bao do thang
dirng cla cac cong trinh xay dwng cé chiéu
cao Ion.

2. Co s& ly thuyét va phwong phap
nghién cru

2.1. Phuong phap quan tréc dé van xodn
cta cbng trinh

Pé quan trdc dd van xoén cla coéng trinh
c6 chiéu cao I6n ta c6 thé s& dung mot sb
phwong phap do sau day [1]:

- Quan trc d6 van xoan bang may kinh
vi hodac may toan dac dién tk: trén mat
ngoai clia cong trinh c&¢ cach nhau tlr 25+
30m theo dd cao, tién hanh gan cac bang
ngadm trén hai hwéng truc vudéng géc cla
cbng trinh. Viéc quan trac dwoc thwc hién
bang may kinh vi hodc may toan dac dién toy
c6 dd chinh xac cao dat tai cac diém khéng
ché co s& nham xac dinh sy chuyén dich
clia cac bang ngam so véi truc quy wéc da
Iwa chon trén céng trinh.

- Quan tréc d6 van xoén bang may chiéu
ding: trong trwdng hop nay, cac bang
ngam dwoc bb tri bén trong céng trinh va
viéc quan trdc do van xoan duoc thwc hién
bang may chiéu dirng bd tri tai cac diém
khdéng ché co s& nam phia trong céng trinh

[1].

- Quan trac do van xoén trén cong trinh
béing cong nghé GPS: Tién hanh thanh Iap
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lwéi GPS mat dat bao xung quanh cong
trinh bao gom cac diém GPS,, GPS,, GPS3

(hinh 1).

Hinh 1

Tw lwdi GPS mat dat, theo chu ky tién
hanh do ndi v&i véi cac diém quan trac b
tri trén cong trinh (cac diém A, B, C, D). So
sanh toa db do dworc gilra cac chu ky do sé
xac dinh dwoc cac gia tri van xoén ctia céng
trinh do tac déng clia cac yéu t6 ngoai canh
gay ra [2].

2.2. Xt ly sé liéu do dac xac dinh do van
xodn trén céng trinh

Vé&i cac cong trinh c6 chiéu cao lon (Ién
hon 150m), khi chuyén truc céng trinh 1én
cao can dwa vao sd hiéu chinh do dé van
xoén cua cong trinh, vi vay ma dwa vao cac
s liéu quan trdc do dwoc can phai xac dinh
ddé van xoan cua cong trinh. C6 nhiéu
phwong phap xt ly sé liéu do dac xac dinh
hién twong van xodn céng trinh nhwng hién
nay phwong phap dwoc str dung phd bién 1a
phwong phap hdi quy. Tire 1a dwa cac sb
liéu do dac thuc nghlem trén cong trinh dé
xac dinh quy luat bién dang van xoan va mé
hinh chuyén dich bién dang trén céng trinh
theo dé cao cbng trinh [1] hay theo thdi gian
thi cdng xay dwng [3].

Tuy thudc vao dac diém dwng cong trinh
va d&c diém khi hau ma quy luat van xoén
clia cong trinh c6 thé dwoc xac dinh bang
cac dang mé hinh sau:

AS;=ay + El]_hi + aghﬁ

hodc: AS;=ag+ a;h; + a)h? + azh?

(1)
(2)

trong do: A S; - chuyén dich cta diém
quan trac c6 do cao h; xac dinh bang két
qua do dac trén cong trinh.

a; la cac hé sb can xac dinh theo
phwong phap héi quy.

Dé xac dinh dwoc cac hé sb a;, can phai
do dwoc mot sb dai lwgng chuyén dich AS;
tai d® cao h; clia phan cong trinh da xay
dwng xong, diéu kié,n)dé gidi bai toan la sb
tri do phai Ién hon s6 an s6. Trong da s cac
truong hop nguoi ta thwdng sir dung da
thtre bac hai (1) de tinh so hiéu chinh do dd
van xoan cua cdng trinh, da thirc bac ba (2)
chi _dung cho trwdng hop cong trinh co6
chiéu cao l&n. Sau khi xac dinh dwoc cac
gia tri a;, co thé tinh dwoc gia tri AS; & do
cao h; bat ky [1].

Trong mot s6 truong hop dwa vao két
qua quan trac dé van xoan trén cong trinh
co thé sl dung ham tuan hoan dé xac dinh
quy luat van xoan trén cong trinh [3]

AS; = ay +a; sin (Wt;) + a, cos(wt;)

3)

Trong d6: - AS; |a gia tri chuyén dich cua
diém quan trac tai thoi diém do t

- a; la cac hé sb can xac dinh; w 1a hé s
d&c trwng cho chu ky ctia ham tuan hoan.

Dwa vao két qua ,do xac dinh cac dai
lwong AS; & thoi diém do t; va st dung
phwong phap hdi quy dé tinh cac hé sb a; va
w, ta co thé xac dinh dwoc mé hinh vén
xoan trén cbng trinh xay dwng do cac yéu to
ngoai canh gay ra.

3. Po dac va tinh toan thwc nghiém

Toa nha Keangnam dugc X{S\y dwng tai
dwdng Pham Hung - Thanh phd Ha Noi ¢c6
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70 tang v&i chiéu cao 336 m dwoc xay dwng
trén dién tich twong dbi hep. Day chinh 14
loai nha siéu cao tang dau tién dwoc xay
dwng tai Ha Noi.

Trong qué trinh thi cong dé bd tri cong
trinh va diéu chinh két cau xay dwng theo
phwong thdng dirng. Trung tdm tw van tréc
dia va xay dwng thudc Vién khoa hoc céng
nghé xay dwng (IBST) dwgc giao nhiém vu
kiém tra cac diém chiéu theo phwong thang
dirng trén cac tang. Toan b toa nha 70 tang
dwoc chia lam 24 doan chiéu.

Ml

Lwdi khdng ché mat dat gébm 04 diém
GPS (tr M4 dén M,) do ndi dén 3 diém cla
lwai trac dia chuyén dung trén céng trinh 1a
cac diém X16Y3, X20Y3 va X16Y11. So dd
lwéi nhw (hinh 2). Tién hanh do bang may
thu GPS Trimble - R3 tai cac thoi diém do
khac nhau da cho ta két qua chuyén dich
cla cac diém quan trac (X16Y3, X20Y3,
X16Y11) trén cong trinh do anh huwéng téng
hop cta cac yéu td ngoai canh gay ra trén
cong trinh. Trén bang 1 chdng téi néu thoi
gian do va chuyén dich cta diém X4gY4q
trén cong trinh. (Xem bang 1)

Dwa vao két qua quan trac chuyén dich
clia diém X4Y 14 chung t6i da tién hanh xac
dinh quy luat chuyén dich cta diém X;gY 1

XI8Y, Hlg
theo thdi gian t va theo d6 cao H dé xac
%20 dinh dang phwong trinh ban dau trong
phwong phap tinh hdi quy. Quy dao chuyén
2 M4 dong cua diém X4gY44 theo thoi gian duoc
W trinh bay trén (hinh 3) don vj thoi gian & day
w chung t6i lay theo tuan (7 ngay). (Xem hinh
Hinh 2 3)
Béng 1: Két quéa do chuyén dich trén céng trinh bang céng nghé GPS (diém XY 1)
. . Khoang thoi gian gitta | D06 cao diém | Chuyén dich
TT | Chukydo | Ngaydo(t) |\ ich,ky do (tuan) |quan tréc H, (m)| AS; (mm)
1 chu ky 3 19/08/2009
2 chu ky 4 09/10/2009 5,70 57.472 -7
3 chu ky 5 04/11/2009 3.57 71.903 +8
4 chu ky 6 22/11/2009 2.57 84.795 -6
5 chu ky 7 09/12/2009 242 97.733 +15
6 chu ky 8 24/12/2009 214
7 chu ky 9 07/01/2009 1.85 123.478 +3
8 chu ky 10 28/01/2010 3.00 140.688 -5
9 chu ky 11 03/03/2010 5.00 153.420 +11
10 chu ky 12 20/03/2010 2.42 166.599 -4
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Dwa vao biéu dd biéu thi mdi quan hé
gitra chuyén dich cla diém X,gY44 do hién
twong van xodn gay ra va thoi gian, ta thay
quy luat chuyén dich cia diém twong duwong
véi dang ham tuan hoan (3). Vi vay chang
t6i da st dung két qua do tr chu ky 3 dén
chu ky 9 dé tao mé hinh chuyén dich cta
diém theo thoi gian va st dung két qua do
tai cac chu ky 10 dén 11 dé tinh dbi chirng
kiém tra tinh chinh xac clia mé hinh da xay
dwng. St dung phwong phap sbé binh
phwong nhé nhat dé tinh cac hé s a; va w
theo sé liéu do tai bang 1 tv chu ky 3 dén
chu ky 9 chung t6i tinh dwoc gia tri cla cac
hé sb a; va w nhw sau:

ap =5.206019

a; = 5.573379 J

a, = 5.663634 l
w =0.897597

(4)

Nhw vay mé hinh chuyén dich cta diém
X16Y11 12

AS; =5.206019 + 5.573379 sin (0.897597 t;) +
+ 5.663664 c0s(0.897597 1))

(5)

S& dung mo hinh (5) chang téi tinh cac
gia tri chuyén dich cta diém X,gY44 tai cac
chu ky do 10, 11 va 12 va tién hanh so sach
két qua tinh trén md hinh chuyén dich (5)
v&i két qlia do dac thuc té ta co két qua so
sanh tai bang 2. (Xem bang 2)
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Hinh 3

Béng 2: Két qua so sanh gia tri chuyén dich cda diém XY 14

. . . Do cao diém Chuyén dich do | Chuyén dich tinh [P I&ch Vs
TT [Chu ky do| Ngay do (t) | Attudn | o rso 1. (m) 3, (mm) AS (mm) (o)
8 |chu ky 10| 28/01/2010 140.688 -5 -2.63 -2.36
9 |chu ky 11| 03/03/2010 5.00 153.420 +11 +11.70 -0.70
10 | chu ky 12| 20/03/2010 2.42 166.599 -4 -2.71 -1.29
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St dung cdng thurc tinh sai sc‘)’thu}c dé
tinh sai s6 ctia mod hinh ta co: Sai s6 ciia mo
hinh (5) I3

AA
T =+1.6mm (6)

m==
Két qua do dac va tinh toan thwc nghiém
tai cong trinh toa nha Keangnam cho théy:
Chung ta hoan toan co thé do dac va xac
dinh dwoc hién twong van xoan trén cbéng
trinh do cac yéu té ngoai canh gay ra trong
thi cong xay dwng cac codng trinh cé chiéu
cao lon tai Viét Nam.

4. Két luan

Tl nhitng két qua nghién ctu vé ly
thuyét va tinh toan thyc nghiém chung téi
rat ra mot sé két luan sau day

- Trong thi cdng xay dwng cac cdng trinh
cé chiéu cao I&n can phai tién hanh té chirc
do dac dé xac dinh hién twong van xoan
trén cong trinh do anh hwéng cla cac yéu
t& ngoai canh gay ra, nham tinh cac sb hiéu
chinh can thiét phuc vu cho cong tac bd tri
thi cong cong trinh theo phwong thang
dung.

- Dé c6 thé xay dung dwoc chinh xac mé
hinh chuyén dich cta céng trinh do hién
twong van xoan gay ra can phai xac dinh
chinh xac mé hinh chuyén dich ban dau dwa
vao viéc xac dinh quy luat chuyén dich cua
cac diém quan tréc bd tri trén codng trinh.

Summary

Can tién hanh danh gia do chinh xac cua
mé hinh chuyén dich theo céng thirc (6)
nham tim dwoc mot mé hinh sat véi chuyén
dich thyc trén cong trinh véi sai s6 clia mo
hinh cé gia tri nhé nhét.

Kién nghi: Can tiép tuc td chirc do thuc
nghiém hién twong van xoén trén céng trinh
két hop v&i viéc do nhiét do, hwéng va tdc
do gid, hwéng chiéu anh sang mat troi trong
ngay nham tiép tuc nghién ctru va hoan
thién phwong phap do va xt ly sé liéu quan
trdc hién twong van xodn trén cong trinh xay
dwng cé chiéu cao 1&n tai Viét nam.Q
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The study identified twisting phenomenon of tall buildings

Assoc. Prof. Dr. Tran Viet Tuan, Hanoi University of Mining and Geology

MSc. Diem Cbng Huy, Vietnam institute for building science and technology

This paper shows the twist and deformation of tall apartments which are effected on sur-
rounding factors, also indicates the method of measurement and calculation to specify
those influences. The results of measurement and figure are experimented with some con-
structions which have a great elevation in Vietham.O
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