TIEU CHUAN VIET NAM
TCVN 7378: 2004
RUNG PONG VA CHAN PONG -
RUNG PONG POI VOI CONG TRINH -
MUC RUNG GIOI HAN VA PHUONG PHAP PANH GIA

Vibration and shock - Vibration of buildings - Limits of vibration levels and
method for evaluation

Loi néi dau

TCVN 7378: 2004 do Ban Ky thuat Tiéu chuan TCVN/TC43 SC1 "Rung
dong va va cham" bién soan, Tong cuc Tiéu chuan Po ludng Chat luong dé nghi,
Bo Khoa hoc va Cong ngh¢ ban hanh.

1. Pham vi ap dung.

1.1. Tiéu chuan nay quy dinh muc rung giéi han (tinh theo van téc) do cac
hoat dong san xuat cong nghiép, xay dung va giao thong, v.v... tac dong 1én cac
cong trinh dan dung, di tich van hoa, lich sir, (sau day goi tat 1a cong trinh).

1.2. Tiéu chuan nay thiét 1ap cac nguyén tic co ban dé tién hanh do va danh
gia anh hudng tryc tiép cua rung dong ddi véi cong trinh nham kiém soat, phong
ngira cdc mirc rung c6 thé 1am hai cong trinh gay ra tir cac hoat dong san xuat cong
nghiép, xay dung va giao thong, v.v. .

Tiéu chuan nay khong dé cap dén ban chit cia rung dong gy ra do cac thiét
bi, phuong tién, cong cu cong tac (goi chung 1a phuong tién) sir dung trong san xuat
céng nghiép, xay dung va giao thong.

1.3. Tiéu chuan ny ciing c6 thé ap dung cho cac cong trinh cong nghiép nh-
ung khong ap dung cho cac két cau dic biét trong xdy dung cong nghiép nhu cot
try, dng khoi, cu kién khung chiu Iyc, vach ngin cia cac nha may xi nghiép.

Tiéu chuan nay khdng ap dung cho cac cong trinh ngam, cho rung va chan
dong do dong dat.

2. Thuat ngir va dinh nghia

Trong Tiéu chuan nay sir dung c4c thuat ngit va dinh nghia sau:

2.1. Van toc rung giéi han (Limit of vibration velocity)

L& gia tri van toc rung 16n nhat duoc xac dinh tir kinh nghiém thyc té, ma véi
nhitng gia tri thip hon s& khong gay ra nhiing tac dong 1am xuét hién hu hai d6i véi
cong trinh.

2.2. Tac dong rung dong gian doan (Trasient vibration impact).
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Rung dong xuat hién trong nhiing khoang thoi gian ngan va khong gay ra hién
tugng moi cua vat liéu cdu kién theo thoi gian cling nhu cong hudng chinh cho két
cau cong trinh.

2.3. Tac dong rung dong lién tuc (Continuous vibration impact)
Tat ca cac tac dong rung khac khong thudc tac dong gian doan.

Chu thich: Dic tinh tac dong rung ciia mot so phuong tién phd bién ding trong
san xuat cong nghiép, xay dung va giao théng duroc néu ra trong phu luc A.

2.4.Hu hai cong trinh

Sy giam gia tri str dung cila két ciu hodc ciia mot phan trong cong trinh sau
khi chiu tac dong cia rung, nhu:

- Bong roi 16p vita tuong, ran nut tuong;

- Két cau chiu luc (dam, xa, tru d& v.v...) bi suy yéu;
- Sap d6 cong trinh.

3. Mite rung giéi han déi véi cong trinh

Pé dam bao an toan va phong ngira hu hai cho cong trinh, cac phuong tién
trong qua trinh hoat dong khong duoc gay ra muirc van tdc rung vuot qua cac gia tri
néu trong Bang 1 (d6i v6i rung tic dong gian doan) va Bang 2 (d6i v6i rung tac
dong lién tuc)

Bang 1. Gia tri van toc rung gidi han d6i véi cong trinh khi chiu
tac dong rung gian doan

Loai cong Gia tri van toc rung gioi han Vi, mm/s
trinh(*) Tan s6 rung & méng cong trinh Tan s6 rung &
mai cong trinh
1Hzdén | Trén10 | Trén 50 dén Trén Tat ca cac tan sb
10 Hz(**) | dén 50Hz 100 Hz 100Hz

Loail 20 20+ 40 40 + 50 40 40

Loai II 5 5+15 15+ 20 15 15

Loai III 3 3-8 8+10 8 8

(*) Xem phu luc B
(**) Xem phu luc C




Bang 2. Gia tri van toc rung gioi han dbi voi cong trinh
khi chiu tac dong rung lién tuc

Loai cong trinh (*) Gia trj van téc rung gidi han Vi,

mm/s
Loail 10
Loai II 5
Loai III 2,5

(*)Xem phu luc B.

4. Do va danh gia rung
4.1. May do

4.1. Phai str dung cac may do chuyén dung co cac dac tinh ky thudt va chuc
nang can thiét nhu néu trong 4.1.3 ciia Tiéu chuin ndy. Mady do phai dugc hiéu
chuan theo quy dinh ctia nha san xuat.

4.1.2. May do it nhét phai c6 cac bo phan sau: :

- Pau do;

- Thiét bi chuyén d6i tin hiéu

- Thiét bi doc va ghi két qua do.

4.1.3. May do phai c6 cac dac tinh k¥ thuat sau:

- Dai tan s6 do: 1Hz dén 100 Hz (46 khong tuyén tinh < 10%);
- Dai do van tdc: 0,01 mm/s dén 500 mm/s;

- Pai lugng do theo céc gia tri: gia tri hiéu dung (RMS) hodc gia tri dinh tuong
duong (EQ. Peak).

4.2. Tién hanh do
4.2.1. Lya chon diém do

Tuy thude vao kich thudc va do phire tap cua két ciu cong trinh, ciing nhu dic
tinh clia ngudn rung dong (gian doan hay lién tuc), cac diém do s& duoc chon tai cac
vi tri khac nhau trén méng va trén mat phang trén ciing (mai) cia cong trinh.

Trong truong hop khong thé tién hanh do tai nhitng diém trén moéng cong
trinh, ¢6 thé chon cac diém do nam trén tudong chiu lyc phia ngodi cua cong trinh &
d6 cao bang do cao san cua tang thap nhat, hoic c6 thé chon cic diém do trén nén
dat canh méng cong trinh, cach tudng ngoai cua cong trinh trong khoang 0,5 dén
Im.



Déi voi nhitng cong trinh cao hon 4 tang (cao khoang 12m), thi cir mdi 4 tang
do thém mot diém.

D6i voi nhimg cong trinh ¢6 mong dai hon 10m, s6 luong cac diém do can
nhiéu hon 2 diém do va cach nhau khong quéa 10m.

4.2.2. Céach gan dau do

4.2.2.1. Gan 1én két cau

Khi gan dau do 1én ddi tugng do phai dam bao tiép xuc tot véi dbi tuong do dé
dam bao thu dugc cac tin hiéu rung xac thuc. Pau do phai dugc gan ¢6 dinh va chac
chin véi d6i tuong do bang vit cdy hay keo dan. Ciing ¢ thé str dung nam cham
hay can do gan vao dau do. Khi do cac tin hiéu rung co gia téc dudi 1m/s? trén cac
mat phang ngang, ¢6 thé sir dung bang dinh hai mat dé gin dau do.

4.2.2.2. Gan trén nén dat

Khi do rung trén nén dat, dau do duoc gan trén mot coc sit c6 duong kinh t-
wong duong $>16 mm, dong sau xudng dat khoang tir 20cm dén 40cm va dau coc
sat nay khong dugc nho cao hon mat dat qua 2cm. Hodc co thé gan dau do 18n mot
tdm phang cimg véi ty 1& khoi lugng m/pr3 khdng Ién hon 2; véi m 13 khdi luong
ctua dau do va tdm phang; r 1a ban kinh tuong dwong ciia tim phang; p 1a mat do
khéi lugng riéng cua dat co gia tri tir 1500 kg/m? dén 2600 kg/md.

4.2. 3. Poc va ghi c4c gia tri do van toc rung
4.2.3.1. Gia tri do dugc lay khi quan sat thdy cac gia tri d6 d& 6n dinh.

4.2.3.2. Tai mdi diém do, tién hanh do van tc rung theo 3 phuong vuéng goc
v6i nhau va mdi phurong do khong it hon 3 lan.

4.2.3.3. Mbi lan do lay it nhat 5 gia tri do, mdi gia tri duoc liy cach nhau 1
gidy d6i véi rung cé dic tinh lién tuc va cach nhau 10 giay d6i voi rung gian doan.

4.3. Tinh vén téc rung.
Van tdc rung cua diém do tinh bang mm/s va dugce tinh theo cong thirc sau:
Vi =V V2 ix+V2 iy+V2 iz
Trong do: Vix ,Viy ,Viz la van toc rung hiéu dung cia diém do tuong ung theo
3 phuong vuong géc Ox, Oy, Oz.
5. Panh gia 4anh hwdéng cia rung
5.1. Nguyén tac

Trong khi danh gia anh huong cta rung dbi v6i két cau cong trinh thi khéng
xét dén nguyén nhan gay rung cia cac phuong tién ma chi xét dén dic tinh thoi gian
tac dong ctia ngudn rung. C6 hai loai danh gia:

- Banh gia anh hudong rung dong gian doan;



- Danh gia anh huong rung dong lién tuc.
5.2. Co so dé danh gia

banh gia tac dong cua rung 1én cong trinh dugc dya trén co sd cac gia tri van
téc rung gioi han cho trong Bang 1 va Bang 2 cia tiéu chuan ndy, twong ung véi
dac tinh cua nguon rung.

6. B4o cao két qua

Béo céo két qua khao sat, danh gia rung d6i voi cc cong trinh phai bao gém
cac noi dung sau:

6.1. Phan chung
- M0 ta ngudn rung va dic tinh ctia ching;

- M0 ta khai quat d6i twong do (dia diém, vi tri, loai cong trinh xay dyung va
nhitng dac diém khac);

- Noi do;

- Ngay do;

- Nguoi do;

- Nguoi xtr Iy két qua do va danh gia.

6.2. Phan k¥ thuat phai néu rd

- Kiéu/1oai dau do va thiét bi doc ghi tin hiéu;

- Vi tri diém do va cach thirc gin dau do;

- Tiéu chuan dugc ap dung dé do va danh gia (ghi 16 s6 hiéu cua tiéu chuan
nay).

6.3. Cac két qua do d4 thu duoc

Céc két ql}él do phé}i du:qc trinh bay duéi dang bang s6 liéu va (:‘é thé dinh kém
theo cac biéu d6 hoac bang so liéu do thu dugc trong qua trinh do néu may do dugc
su dung la may ghi rung.



Phu luc A
(tham khao)

Pic tinh rung dong ciia mot s6 thiét bi va phwong tié¢n

Dic tinh rung dong cta mot s6 thiét bi va phuong tién duge dung phd bién

trong san xuat cong nghiép, xay dung, giao thong va dan dung.

S6 thir
tu

Loai phwong tién
Cé&c phuong tién giao thong duong b, duong
sat
Cac loai thiét bj khoan va dong coc
Céc loai thiét bi dam, lu
Cac may moc, cdng nghé gay chan dong 16n
trong cac nha may, xi nghiép, co sé san xuét
(ép, rén dap, nghién sang v.v.)
Cac phuong tién, thiét bi dan dung: Hé thong
diéu hoa nhiét d6 trung tim, may xay xat thoc
gao, may nén khi, . . .

Min (khi phat no)

Dic tinh tac
dong rung

Lién tuc, gian doan

Gian doan
Lién tuc, gian doan

Lién tuc, gian doan

Lién tuc, gian doan

Gian doan



Phu luc B
(tham khao)
X&p loai cac cong trinh xay dung theo

kha ning chiu tic dgng rung

1. Cong trinh loai I: La cac cong trinh xay dung cong nghiép kién ¢ co két
cau khung bang thép, bé tdng cét thép hodc cac cong trinh Kién tric xay dung twong
tu.

2. Cong trinh loai II: La c&c cong trinh cdng cong nha & nhiéu ting (tir 2 ting
trg 1én), duoc xay dung tir bé tong, bé tong cbt thép, gach, tudng chiu luc lién két...;
hodc cac cong trinh Kién tric xay dung tuong ty.

3. Cong trinh loai III: La c4c cong trinh xay dung khong nam ¢ loai I va loai
I1; cac cong trinh nhe nhay cam véi rung dong nhu cac twong dai, cong trinh lich st
- van hoa, di tich ¢0, dén chua, miéu mao v.v...

Phu luc C
(tham khao)
Cong thirc thyc nghiém dé tinh tan s6 dao dong

Tan s6 dao dong riéng f (tn sd co ban) ciia cong trinh dugc xac dinh gan
dung bang mot trong hai cong thirc thyc nghiém sau:

10
f=__{Hz} (1)
N
trong do:

N 14 s6 tang cua cong trinh xay dung

46

f=_ [Hz] (2
H

trong do:

H Ia chiéu cao cua cong trinh, tinh béng mét.



Phu luc D
(tham khao)
Thw muc tai li¢u tham khao

1. TCVN 6962: 2001 Rung dong va chan dong - Rung dong do cac hoat dong
xay dung va san xudt cong nghiép - Muc t6i da cho phép ddi voi méi trudng khu
cbng cong va khu dan cu.

2. TCVN 6963: 2001 Rung dong va chan dong - Rung dong do cac hoat dong
xay dung va san xut cong nghiép - Phwong phap do.

3. TCVN 7191: 2002 (ISO 4866: 1990) Rung dong va chan dong - Rung dong
d6i véi cong trinh xay dung - Hudng dan do rung dong va danh gia anh huong cia
rung dong ddi v4i cong trinh xay dung.

4. DIN 4150-3: 1999 Rung dong dbi v&i cong trinh xay dyung - Phan 3: Nhiing
anh huong ciia rung dong ddi voi két cau cong trinh xay dung./.



