KET CAU - CONG NGHE XAY DUNG

XAC DINH NGUYEN NHAN RUNG DONG CONG TRINH VA BANH
GIA ANH HU'ONG CUA NO BEN SU'C KHOE NGUOl SU' DUNG

PGS.TS. NGUYEN VO THONG
Vién KHCN Xay dwng

Toém tét: Duéi tac dong cda thiét bi bé tri trong
cdng trinh, cac phuong tién giao théng, phwong tién
van chuyén phuc vu sén xuét trong khu vuc nha
may, gén véi vj tri clia cong trinh, ... c6 thé lam cho
cobng trinh bj rung. Bai béo nay trinh bay két qua
nghién ctu, khdo sat do rung, nhdm xéc dinh
nguyén nhan chinh gay rung dong cho san tang 4
va danh gia mirc d6 anh hudng cta né dén sirc
khoée cua nguwoi st dung.

T khoa: Do rung dong, danh gia rung ddng.
Abstract: Under the impact of equipment arranged in
the construction, the means of transport,
construction vehicles are close to the location of the
work, ... can make the building vibrate.

This paper presents research results, vibration
measurement survey, to determine the main cause
of vibration for floor 4 and its impact on the health of
users. This paper presents the results of research
and survey on vibration measurement, to determine

the main cause of vibration for floor 4 and
assessment of its effect to occupants.
Keywords: Vibration measurement, vibration

assessment.
1. M6 ta cong trinh

Cong trinh khao sat la tru s& lam viéc clia moét
co quan. Céng trinh cao 4 tang, trong d6 2 tang trén
dwoc nang cai tao. Két ciu chiu luc clta hai tAng
dwdi 14 hé khung bé téng cbét thép (BTCT), san
panel hop I&p ghép, méng néng bang hé bang giao
thoa. Tang 3, két cAu la hé khung dam san dé toan
khéi. Tang 4, két ciu chiu lyc 1a cot va kéo thép,
mai ton. Theo thong tin cta nhirng ngwdi lam viéc
trong tda nha cho biét thinh thodng cong trinh bi
rung lac va nhirtng ngudi 1am viéc trén tang 4 cadm
nhan thdy nén nao, khé chiu [1]. Vi vay can xac dinh
nguyén nhan gay nén hién twgng nay, phuc vu cho
cong tac xt ly khéc phuc.

Két quad khado sat hién trwong cho thdy céac
ngudn gay rung dong cho cong trinh c6 thé do hoat
dong clta hé théng diéu hoa trung tam b tri trong
cong trinh; xe van chuyé&n hang héa, thiét bi, xe 6 t6
hang ngay ra vao cong trinh; tau héa chay trén
dwdng sat song song v&i truc 1 clia mat bang cong
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trinh va cach truc nay khoang 200 m; xe tai, xe
contener chay doc theo dwdng bd, nam canh ranh
thoat nwdc sat nha may (hinh 1). Nhw vy tac déng
lam rung san tang 4 gay khé chiu cho nguwoi lam
viéc trén san nay co thé la do mét hodc dong thoi
clia mot sb hodc tat ca cac tac dong néu trén. Muc
dich ctia khdo sat nay la nham nghién ciru xac dinh
nguyén nhan chinh gay rung déng cho san tang 4
cla cbng trinh va mirc dd &nh hwédng cta nd dén
strc khde clia ngudi str dung, phuc vu cho céng tac
x@ ly khéc phuc.

2. Phwong phap, néi dung va b6 tri thiét bi do

- Xac dinh phwong rung déng cha yéu: Lap dat
cdm bién do rung doéng theo 3 phwong tai san tang
4 cla cong trinh, so sanh mirc d6 rung dong gilra
cac phuwong tai cing moét thoi diém xdy ra rung
dong. Twr d6 xac dinh phuwong cé gia tri rung dong
I&n nhat;

- X&c dinh tan sé cdng hwéng rung dong: Tan
s6 cong hudng rung ddng cla cong trinh dwoc xac
dinh bang cach phan tich phd rung déng theo phan
mém do va phan tich rung dong LabVIEW;

- X&c dinh &nh hwéng cla cac nguén rung dong
ddi v&i cong trinh: Sau khi xac dinh dwoc phuwong
rung doéng chi yéu cla cong trinh, bd tri cac cam
bién rung dong trén cong trinh nhw sau:

+ 01 cam bién rung dong tai vi tri gilrva 6 san
tang 2 do rung déng theo phwong ding;

+ 01 cam bién rung dong tai vi tri gilrva 6 san
tang 3 do rung déng theo phwong ding;

+ 03 ca&m bién rung dong tai vi tri gitva 6 san
tang 4 do rung dong theo phwong ding, phwong
ngang va phuwong doc nha;

+ 01 cdm bién rung déng gén vao k&o mai do
rung dong theo phwong dirng;

+ 01 cam bién rung dong tai vi tri méng chéan cét
tang 1 do rung dong theo phwong ding;

+ 01 cdm bién rung dong tai vi tri gidng méng
tworng rao dé do rung ddng gay ra bdi xe di chuyén
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trén dwong 6 to trwdc khi truyén qua muwong thoat
nuwéece.

Tai cac vi tri do rung dong, cam bién do rung
dong duoc gan chat 1én san, giang bé tong bang
lién két bu I6ng. Thoi gian do lién tuc 24h/ngay va
trong 10 ngay.

Trén co s& sb liéu do, xac dinh duwoc nguyén
nhan chinh va m&c d6 rung doéng I&én nhat ma no
gay cho cong trinh, danh gia dwoc anh hwéng cua
rung déng dé déi voi cong trinh va tac dong ctia nd

dén strc khde clia ngwoi hoat dong trén cong trinh
theo tiéu chudn Anh (BS 5228-2: 2009 Code of
practice for noise and vibration control on
construction and open sites, Part 2: Vibration) va
céc tiéu chuan khac ¢ lién quan [3, 4, 5].

Céc thiét bi do duwoc két ndi véi may tinh diéu
khién. Téc dd 1y mau khac nhau, tly thudc theo
yéu clu vé phan tich va x ly tin hiéu. D liéu rung
dong duoc lwu triy trén thé SD gén trén may do.
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Hinh 1. Mé&t bang bé tri cam bién do rung
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3. Két qua do

- Twr sb liéu do rung ddng cua cong trinh cho
thay tai moi thoi diém do, rung déng theo phuong
dirng Ién hon han so véi phwong ngang nha va
phwong doc nha (xem mét bd sé liéu rung déng clia

Hinh 2. Thiét bj do va cdm bién do rung dong

céng trinh tai mot thoi diém do, trich to cac két qua

da do dwegec, trong

bang 1). Phwong doc nha la

phwong c6 rung ddng nhd nhat. Vay phwong rung
dong cha yéu cla cong trinh 14 phwong dirng va
murc rung dong tang dan theo dé cao cla cac san.

Bang 1. Trich mét b6 sé liéu gia tri rung déng ctia cong trinh tai mét thoi diém do

Thoi diém Phuwong ding (um/s) Phwong ngang (um/s) Phuwong doc (um/s)
Ban ngay 179 63.5 22.2
Ban dém 120.8 33 11.6

Theo tiéu chuén [2], m&rc dd anh hwéng cla rung dong ddi véi sirc khde clia con ngudi, sdng va lam
viéc trong cong trinh, dwoc chia lam cac mdc nhw trong bang 2:

Bang 2. Quy dinh vé mirc d6 dnh hudng cta rung déng déi véi strc khée ciia con ngudi theo [2]

sTT| ©Gatng, Mrc d6 anh hudng dbi véi st khde ciia con nguoi
1 014 Rung doéng co thé’cém ntlén duoc trong hau hét cac tinh huong nhay cam cua cac
' loai rung déng c6 anh hwéng dén cong trinh
2 0.3 Rung ddng cé thé cdm nhan duoc trong khu vue dan cw
3 1 Rung dong & cap do nay sé gay ra khiéu nai trong méi trwdng dan cw, nhwng cé thé
chap nhan dwgc néu co sy canh bao va giai thich truwédc
4 10 Rung ddng khdng thé chiu dwng dwoc cho bat ky tiép xtic ngan han véi mirc @6 nay

Can ct vao sb lieu do rung thu dwoc trong qua
trinh khao sat va cac quy dinh cla tiéu chuén [2] vé
murc dd anh hwéng cla rung dong dbi véi strc khde

clia con nguwoi, sdng va lam viéc trong cong trinh, ta
c6 két qué danh gia mrc anh hwéng I&n nhat cla
cac ngudn rung tai san tang 4 (bang 3 va hinh 3).

Bang 3. Banh gid murc dnh huéng Ién nhét cla céc nguén rung tai san tang 4

T Ngudn gay rung cho céng trinh Gia tri rung ‘Ado dwoc tai Danh gia mwc do énh‘hu’c’mg doi
san tang 4 véi con ngudi

1 Hé thdng diéu hoa trung tam (hinh 3a) 24,5 uym/s Khoéng anh huéng

2 Xe ra vao nha may (hinh 3b) 59.4 um/s Khong anh huéng

3 Cac phuong tién giao thong dwdng bd 469 pm/s Cam nhan dwoc
théng thuong (hinh 3c)

4 Tau hdéa (hinh 3d) 83 um/s Khdng anh huéng

5 01 xe tai 50T, chay v&i van toc 30km/h 613.4 uym/s
(hinh 3e)

6 01 xe tai 50T, chay v&i van toc 50km/h 629,4 uym/s
(hinh 3f)

7 02 xe tai 50T, chay vé&i van toc 30km/h 658 um/s
(hinh 3g) X « .

8 | 02 xe tai 50T, chay v&i van tbc 50km/h 681m/s Cam thay kho chiu
(hinh 3h)

9 03 xe tai 50T, chay véi van toc 30km/h 728,7 ym/s
(hinh 3i)

10 03 xe tai 50T, chay véi van toc 50km/h 768,7 ym/s
(hinh 3Kk)
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Hinh 3. Rung déng Ién nhét & san tdng 4 cua cong trinh tng véi céc ngudn tac dong
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- Quan hé gitra sb lwong xe va van téc di chuyén clia xe nhw sau:
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Hinh 4. Quan hé giira s6 long xe va rung déng khi vén téc doan xe v=30 km/h
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o Hinh 5. Quan hé giita sb lrong xe va rung déng khi van téc doan xe v=50 km/h
- Tan s6 céng hwdng dao dong clia cong trinh: 3,1Hz (hinh 6).
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Hinh 6. T4n sé gay cong hudng dao déng ctia céng trinh

4, Két luan va kién nghi
4.1 Két luan

- Phwong rung déng chi yéu ctia cong trinh la
phwong ding. Rung dong Ién nhat & cac san la
tang 4 cuia cong trinh;
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- Rung déng gay cong hwéng dao dong cua
cbng trinh 1a cac ngudn gay rung déng c6 tan sbé
rung bang 3.1Hz;

- Phuong tién giao thdong cé tai trong Ion di
chuyén trén dwéong giao thong ndm song song canh
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cong trinh la ngudn chinh gay nén rung déng cda
cong trinh. Mirc rung déng tang khi tai trong cla xe,
s6 lwong xe trong doan xe ndi dudi nhau, va téc dod
clia doan xe tang lén;

- Mtrc rung doéng I&n nhat xuét hién trén cong
trinh do dwoc trong thdi gian khéo séat, & san tang 4
rng voi trvong hop do doan xe tai (3 xe, trong tai
méi xe 50T, van tbc doan xe 50km/h) di chuyén trén
dwong giao théng nam sat cdng trinh gay nén va
dat gia tri la 768.7 pm/s. Theo céc tiéu chuan [2, 3,
4, 5], mrc rung déng nay cé thé gay ra cam giac
khé chiu cho nguoi séng va lam viéc trén cong
trinh;

- Rung déng xuét hién trén cong trinh cé thé Ién
hon céac gia tri trén trong tred'ng hop cac xe trong
tai I&n hon di chuyén qua khu vuc nay, dac biét khi
xay ra hién twong cong hwéng dao déng cliia doan
xe va cac dang tai trong khac cling nhw khi chét
lwong mat dwdng va nén dwdng 6 td bi xubng cap
va hw hoéng.

4.2 Kién nghij

- T két qua do va phan tich rung déng trong
thdi gian khao sat cho thay tuy gia tri rung déng
chwa vuot ngwdng gi¢i han dan téi nguy hiém cho
nguwdi s dung, nhwng cac rung déng nay nam
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trong ngwéng co thé gay ra cam giac kho chiu cho
ngw&i lam viéc trén cong trinh;

- V& lau dai, cac rung dong nay cé thé tang lén
do dd cirng cia két ciu chiu rung déng cé xu
hwéng suy gidm theo thoi gian, do dé can cé giai
ph&p nhdm gidm rung chan cho céng trinh.
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