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Abstract. In industrial zones, especially mechanical and construction industrial plants, the
operation of heavy machinery and equipment for processing and production is able to lead to
the great impact on the stability of the surrounding environment. The study of ground
vibrations has received much attention from researchers all over the world due to the
important nature of the problem which has not been addressed yet. This article focuses on the
vibration measurement and the signal processing techniques to assess the effects of ground
vibrations from industrial production activities at the KVB factory in Binh Duong province,
Vietnam to the surrounding areas. From the obtained results, solutions to ensure the safety of
the neighboring areas were proposed with regard to the current construction standard. The
results of this study can be effectively applied to the monitoring and evaluation of the effects
of ground vibrations from industrial production activities on the surrounding structures.
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Tom tat. Trong cac khu cong nghi¢p, dac biét 1a cac nha may cong nghiép co khi, xay dung,
viéc van hanh cac may mac, thlet bi ndng phuc vu cong tac gia cong, san Xuat c6 thé gay ra
nhiing anh huong Ion dén sy 6n dinh trong dat nén. Viéc nghién ctru rung dong trong dat nén
da nhan dugc nhiéu sy quan tdm cua cac nha khoa hoc ca trong va ngoai nudc do tinh chat
quan trong cua van dé. Bai bao nay tap trung vao phuong phap do thuc nghiép, xir ly sé liu
phl hop dé tir 6 phan tich, xac dinh duoc anh hudng cua rung dong dat nén tir hoat dong san
Xuit cdng nghiép tai nha may KVB — tinh Binh Duong ddi véi cac khu vic xung quanh. Tir
két qua thu duoc tién hanh so sanh, d6i chiéu voi diéu kién thuc té va cac tiéu chuan hién
hanh lién quan dé dua ra cac giai phap dam bao an toan cho nhiing cong trinh 1an can. Két qua
cua bai béo c6 thé dugc 4p dung mot cach hiéu qua cho cong tac quan tric va danh gia anh
huong cua rung dong dat nén tir hoat dong san xuit cdng nghiép tai cac cong trinh xung
quanh.

Tir khoa: Rung dong dat nén, may méc co khi, rung dong gian doan.

© 2022 Truong Dai hoc Giao théng vdn tdi

1. PAT VAN DE

Sy cdng nghiép hoa ciing da din dén sy xuit hién cua may maéc va thiét bi thi cong lon.
May méc cong nghiép nhu may dét cong nghiép, may may cong nghi¢p, bla, va cac thiét bi
xay dung nhu may dong coc, may duc bé tong, may dam, may phé bé tong, may xuc va may
dao ham 1a cac ngudn giy rung dong téi moi truong. Rung dong dat nén gay ra bai cac hoat
dong thi cong xay dung, van hanh céc may maoc thlet bi hang ning dang 13 mot van dé 16n dbi
Vvéi cac qudc gia. Rung duoc tao ra sé truyén qua nén dat va anh huong dén cac cong trinh 1an
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can gay anh huong dén tam ly cho ngudi sinh Song quanh do6. Ngoai nhiing thi¢t hai c6 the
xay ra ddi voi cac toa nha, vat dung, rung dong dit nén co thé gay truc tric cho cac thiét bi
chuyén dung nhu kinh hién vi dién tir va phong thi nghiém vi dién tu,. ..

Nhiéu qudc gia trén thé gioi da ban hanh cac tiéu chuan dé danh gia anh huéng caa rung
dong 1én cac cong trinh 1an can. Trén the gidi cling da c6 nhieu nghién ciu vé rung dong dat
nén tir hoat dong thi cdng xay dung, cling nhu cac hoat dong cdng nghiép.

Hiller va cong su [1] tp trung vao nghién ciru rung d6ng mit dit gay ra boi cac may lu
rung. Mot mé hinh thuc nghiém da dugc phat trién, dua trén théng tin sin c6, dé du doan van
téc dinh cua hat ¢ khoang cach 1én dén 100m tir ngudn. Du bdo phan 16n duoc rit ra tir dix
ligu thir nghiém c6 kiém soat va da duogc xac nhan bang cach phi hop véi dit ligu tir cac dia
diém xay dyng. Crabb va cong su [2] da do cac rung dong trong qua trinh thi cong tsi dat nén
va cong trinh xung quanh tr mot so loai thiét bi xay dung nhu may lu rung, may dong coc, va
mot s thiét bi chuyén dung khac trong mét thi nghiém dugc klem soat tai cac cong truong
xay dung & Anh. Wegener va cong su [3] da nghién ctu vé tiéng on va dao dong trong hoat
dong san xuat cong nghi¢p 0 t0. Cac quy trinh san xuat co khi va mdy moc san Xuat gay ra
nhiéu tiéng 6n va rung dong. Tiéng on ludn bat ngudn tir cac luc nhét thoi kich thich ket cau
thanh dao dong, phét ra song am vao mdi truong do dao dong trén bé mat. Viéc do tiéng on va
phan tich n6 Ia khong thé thiéu dé truy nguoc vé ngudn goc dé tap trung cac bién phap ddi
pho nhung ciing dé tiét 16 noi dung tin higu ra khoi séng am thanh. Cac cong cu mo phéng c6
san dugc trinh bay trong bai bao nay. O day, nganh cong nghiép dang tim kiém céc cam bién
bang tan rong, o thé mang mét fugng I6n tin hi¢u dé lay dé giam s6 luong cac cam bién bod
sung. Céc tiéu chuan dién hinh ngay nay thu thap cac bién phap d6i phé dang duoc &p dung
dé truyén ba kién thirc duoc tao ra cho cac phuong phap tiép can truc quan. Bai bao nay ciing
chi ra cac xu huéng va sy phét trién trong twong lai va cac nghién ciru can thiét trong linh vuc
d6.Stefania Salokyova va cong su [4] da quan sat lugng rung dong trén 6 d& cua may tién
dugc chon trudc thdng qua sy thay ddi cua sé vong quay mdi phut va do day cua vat li¢u dugc
loai bo trong kiéu gia cong tién mat trugc. Bai bao mo ta chi tiét van dé rung dong tao ra khi
gia cong vat liéu bang tién. N6 ciing bao gom viéc thuc hién, danh gia thir nghiém trong
truong nay va so séanh c4c gié tri bién do gia téc cia dao dong do duoc theo tiéu chuan.

Tai Viét Nam, cac khu cdng nghiép nang, nha may co khi,...ngdy cang dugc xay dung
nhiéu. Nhiéu hoat dong san Xuat, gia cong, sira chita nhu: ép, nghlen dap,...gay song lan
truyén trong nén dat tac dong 1én cong trinh va con nguoi séng xung quanh khu vyc. Bién do
song lan truyén Ién c6 thé anh huong Ion dén cong trinh 1an can. Néu cuong do song lan
truyen I6n 6 thé gay hu hai cac cong trinh gay ra nhiing tranh chap khong déang co6 gitra cong
d6ng dan cu khu vyc va chi du an. Xac dinh ban kinh rung dong c6 thé gay anh huéng cac
cdng trinh 1an can dbi véi ting nguon gay rung lam co s¢ cho qui hoach, lya chon cong nghé
thi cong, thiét ké bién phap giam chin nham giam thiéu rui ro cho céc cong trinh xung quanh.

TS. Nguyén Lan [5] ciing da tong hop mot s6 két qua thir nghiém do rung chan mét sb
hoat dong thi cong xay dung trong Rung chin nén dat do hoat dong thi cong xay dung. Theo
d6 véi tan sé dao dong do duoc nam trong khoang tir 12,59 Hz dén 18,58 Hz, nam trong
khoang chon 10Hz dén 50 Hz, gia tri van toc dao dong an toan cho phép duoc chon 1a 3,37
mm/s cho cac nha khung chua bi hu hong truéc khi thi cong cong trinh. V&i cac nha co két
ciu khdng chic chin, tudng xay hodc tuong nha khung bé téng da bi nut né, hu hong trudc
khi thi cdng cong trinh, gia tri van téc dao dong cho phép duoc chon la 3 mm/s nham dam bao
cac cong trinh nay khong tiép tuc phét trién vét nit hién c6. Nguyén Thi Cam Nhung va nhém
nghién ctu [6] da thuc hién do rung dong dat nén gay ra boi hoat dong thi cong xay dung

864



Transport and Communications Science Journal, Vol 73, Issue 9 (12/2022), 862-878

tuyén dwong sat Metro line 1 — H6 Chi Minh nhu: lu rung, ép coc,...dén céc cong trinh Ian
can va moi truong xung quanh. Phuong phap du bao dao dong mat dat khong giong nhu cac
phép do vat ly, khong thé md ta dao dong dudi dang cac thanh phan tan sé caa ching (pho tan
s6). Do d6, dau ra cua ching bi gigi han ¢ bién do dao dong, dac biét la dbi véi van téc hat
I6n nhat Két qua cho thiy gia toc rung dong trong thoi gian lam viéc tai cac khu vyc xay
dung gan nhu cao hon so véi trong thoi gian nghi. Tat ca cac gia tri cua gia téc rung thu duoc
déu cao hon do rung cua mdi truong nén (khoang 1,1 d&én 1,3 1an), ké ca khi lam viéc va lic
nghi ngoi. T4c gia cling da thuc hién cac nghién Ciru vé rung dong dat nén tir cac hoat dong
thi cong xay dung khac khi thi cong tuyén duong sét trén cao Nhon — Ga Ha Nai [7] va tuyén
duong vanh dai 2 [8].

Bén canh hoat dong thi cong x&y dung thi cic hoat dong trong c&c khu cdng nghiép ciing
tac dong lén dén cac cong trinh, khu vuc xung quanh gay nhiéu anh huéng tiéu cuc. Hon nita
& Viét Nam, cac quy dinh vé cac tham sé, thiét bi do, phwong phap méi chi ding lai & mic do
khai quat, giéi thiéu nhu TCVN 6963:2021 [9], TCVN 7378:2004 [10] va QCVN
27:2010/BTNMT [11]. Vi vay, bai bdo nay tap trung vao phuong phap thuc nghiém do dac va
xt ly dir liéu do rung dong tr may cdng nghiép co khi tai nha may KVB — tinh Binh Duong.

2. CO SO LY THUYET RUNG PONG PAT NEN
C6 nhiéu loai rung dong dat nén, biéu dién cua cac dang dao dong thé hién trong Hinh 1.

Lién tuc

Gian doan

LA A e o o

Tam thoi

Trang thai gia

Hinh 1. Céc dang rung dong phd bién [12].
Trong d6 vé co ban bao gébm cac dang sau:
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- Rung lién tyc 1a ngudn rung tac dung lién tuc Ién nén dat trong thoi gian dai va lién tuc
(thwong dién ra lién tuc ca ngay va dém). Bay thuong la cac hoat dong thi cbng xay dung
duong bo (lu 1én nén duong) hoac xdy dung dao cong trinh ngam trong long dat.

- Rung dong tat dan (xung) la su phat trién nhanh chong 1én dén ngudng cuc han cua rung
dong sau do tat dan. Rung dong tit dan thuong gap ¢ dang tac dung dot ngot luc 1én nén
dat trong thi cong dong coc, dao bang phuwong phap dap, véi chu ky dién ra ngén, thudong
la dudi hai giay.

- Rung ddng gian doan c6 thé duoc dinh nghia la cdc tdc dung gian doan lién tuc (nhu may
khoan) hoac cac rung dong lién tuc thay doi vé cuong d6 tac dung 1én dat nén (nhu may
dap).

- Ngoai ra con moét trang thai khéc: trang thai gia.

Hau hét cac tiéu chuan danh gia rung dong duoc cong bd boi céc té chirc hién nay dé cap
dén mot sé ngudng bat loi cho con ngudi va cong trinh co ban van cha yéu dya vao két qua
Kiém tra rung dong lién tuc. Trén co s& d0, ¢6 thé danh gia rung dong dat nén trén hai tiéu chi:
anh huong dén con ngudi va anh huong dén cong trinh. Trong bai bao nay, cac tac gia sé chi
tap trung vao cac danh gia d6i véi két cau cong trinh.

~ Dé danh gia mirc do rung dong, cAc tiéu chuan quéc té xac dinh nhing diéu pht hop nhét
dé cung cap hudng dan veé thiét hai xay dung co thé xay ra:

- Tiéu chuan DIN 4150-3: 1999 [12] Rung dong két cau - phan 3: Anh huong cua rung
dong 1én cac cau tric. Khi ap dung tiéu chuan nay véi cac toa nha thuong mai va khu dan
cu xung quanh khu vuyc thi cong tai duong vanh dai 2 thi ngudng rung gay hu hai 1én két
cau trung binh nam trong khoang tir 15 - 25 PPV mm/s (Peak particle velocity) tng voi
tan sb cua may thi cong (may lu rung) la tir 30 — 50 Hz.

- Tiéu chuan Anh 7385-2: 1993 [13] Panh gia va do luong d rung trong cc toa nha, phan
2. Hudng dan vé mirc d6 thiét hai tir rung dong tur mat dat.

- Tiéu chuan Thuy ST [14]VSS-SN640-312a: 1992: C6 tinh dén loai xay dung va tan s6 cia
nguon rung.

- Tiéu chuan Viét Nam: TCVN 7378: 2004 - Rung dong va chan dong - Rung dong dbi voi
cdng trinh - Mic rung gigi han va phuong phap danh gia.

Trong bai bao nay tac gid s& so sanh cac két qué do va tinh todn véi gia tri quy dinh trong
tiéu chuan dé dua ra nhitng danh gia phu hop véi dieu Kién dia chat va cac bién phap dam bao
an toan vai khu vuc.

Rung dong dat 1a mot qué trinh thiét yéu cua cac hat dat dugc chuyén bang luc kich thich
tir hat ndy sang hat khac. Chuyén dong lién tuc tir hat nay sang hat khéac dan dén sy lan truyén
trén dién rong anh huong dén cac vat thé xung quanh. Khi cuong do rung dong di manh, nén
dat cd thé khong dam bao kha nang chiu luc cho cac két cdu dat trén d6. Rung dong nay sé
anh huong truc tiép dén cac két cau. Trong truong hop ndy, néu xay ra hién tugng cong
huong tan s6 s& gay hu hong két cau.

Bén canh do, ciing da co nhiéu cdng thirc thuc nghiém da dugce dé xuit dé xac dinh, danh
gia so bo van toc rung dong gidi han véi ting loai nguon rung nham danh gia dwoc anh huéng
den céc cbng trinh xung quanh. Trong bai b&o nay, tac gia cling sé tap trung chu yéu va dang
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ngudn rung gian doan — tuong tNg V4i Ngudn rung dugc khao sat thuc té 1a may gia cong co
khi hang tang (ngudn rung dwgc mé ta trong phan dudi).

Khi hoat dong, thiét bi st dung tai trong luong lon dé cét cac doan thép duong kinh Ién
(>D100) gay ra xung kich va chan dong ra m6i truong Xung quanh, tac dong gy ra rung dong
lén mat dat, sir dung cong thirc dudi dé xac dinh so bd ngudng gisi han [15]:

v=67( HRXQJ | )

Vv — van tbc riéng gigi han (m/s);

Trong do:

R — khoang cach tir ngudn rung dén diém khao sat (m);
H — chiéu cao tha hodc hanh trinh tao ra xung kich gay rung déng (m);
Q - tai trong gay rung dong (tan).

Trén co s& tham khao cac tiéu chuan qudc té, viéc danh gia va phan tich cac két qua rung
dong tir hoat dong san xuat co khi tai khu vuc nha may KVB — tinh Binh Duong s& dugc ddi
chiéu véi céc tiéu chuan dé dua ra nhitng két luan va bién phap dé han ché anh huong téi cac
cong trinh xung quanh.

3. PO PAC THU'C NGHIEM

3.1. Gi6i thiéu vé khu vure do dac

Nha xuong chinh ciia Cong ty san xuat va xuét khau KVB thuoc Khu cdng nghiép Phudc
M§ 3, Thi xd Ben Cat, tinh Binh Duong. Ket cau chinh la dang cong trinh xay dung cong
nghiép kién co co két cau khung bang thép:

- Dién tich nha xudng chinh: 92,00 x 51,07 = 4670 (m2)
- Chiéu cao (tinh tir mat dat — dinh mai ton): 10 (m)

- Nha xudng chinh bao gom céc khu: khu nha xuéng, vin phong, nha nén khi, nha bao tri,
nha vé sinh, phong cudn,...

Dia chat:

Theo tai ligu tham khao thi dia tang tai cong trinh Nha xuong — Cong ty TNHH San xuat
va xuat khau KVB chia lam céc I6p dat chinh:

- Lop 1: Sét pha nhe, mau xam vang — xam trang, trang thai déo cang.

- Lop 2: Sét pha 1an it san soi, mau xam vang — xam tro — xam trang, trang thai déo cang.
- Lop 3: Sét, mau xam den, trang thai déo mém.

- Lép 4: Cét pha, mau xam trang.

- Lop 5: Sét pha nang, mau xam nau, trang thai déo cung.

- L&p 6: Sét, mau xam ndu, trang thai nua cang.
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3.2. Ngudn rung

Mat bang nha méy gia cong co khi (Hinh 2) va vi tri nguon rung duoc khao sét tai khu
vuc thuc hién do rung dong nam trong nha xudéng cua Cong ty TNHH KSF VINA (Hinh 3).
Cac thong so ky thuat vé nguon rung duoc liét ké trong bang 1.

{
e - )
3 K. &

Hinh 2. Mat bing khu vuc do rung dong va khu vuc Hinh 3. Ngudn rung khao sat — May gia
nguon rung. cong co khi VOVO VFP-1600.

Bang 1. Thong s6 ky thuat cua ngudn rung.

STT Théng sb ky thuat Giatri | bonvi
1 Cong suat 1600 Tan

2 Hanh trinh van hanh 300 mm

3 Khoang céch diéu chinh 15 mm

4 Tbc do van hanh (ti da) 75 | Lan/phat
5 | Toc d6 van hanh (binh thuong) | 15 | Lan/phit
6 Chiéu cao khuén tdi da 850 mm

7 Ap lyc khi 5 kg/cm?2
8 Luc khi gia cong co khi 150000 kg

3.3. Thiét bi sir dung
Céc thiét bi, dung cu dugc sir dung do rung dong dat nén dap tng duoc cac tiéu chi duoc
quy dinh trong Muc 4 - TCVN 7378:2004.

- - binh sat: Gan trén nén dat co duong kinh tuong duong ¢>16 mm, dong sau xudng nén
dat 35 cm (Hinh 4).

" Hinh 4. Dinh gén Hinh 5. DAu do thu tin hiéu rung dong — Model: PCB 393B12.
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Dau do: Pau do nhan dang dao dong, gia toc véi d6 nhay cao (Hinh 5). Khi thuc hién do
dac, gan chat dau do v6i dinh gan nén dat thong qua nam cham vinh ctu véi luc hit > 65
kg dam bao dau do khong bi rung lc trong qua trinh thu thap di liéu (Hinh 6). Cac théng
s6 vé dau do thé hién trong bang s 2.

Hinh 6.. Gin dau do trén nén dit.

Bang 2. Cac thdng s6 vé dau do.
STT Thong s6 Giatri Pon vi
1 Dai tan sb do 0,15 — 1000 Hz
2 | Do khong tuyén tinh <1,00 %
3 Do nhay ~1019,4 mV/g

Thiét bi chuyén d6i tin hiéu: Sir dung bo thu tin hiéu model Chassis NI ¢cDAQ-9178
8-Slot (Hinh 7), USB CompactDAQ. Tich hop 2 module NI-9234 (Hinh 8), 4-Channel,
Sound and Vibration Input Module.

Hinh 7.. Bo thu tin hiéu NI cDAQ-9178. Hinh 8.. Module NI1-9234.

Thiét bi doc va ghi két qua do: Str dung méy tinh xéch tay tich hop phan mém do dac thu
thap dix licu NI-LabVIEW 2014 (32-bit) thu tin hi¢u tir cdc dau do trong thoi gian do va
luu thanh céc file dix liéu caa tung lan do (6 diém do x 3 phuong) thé hién trong hinh 9.

| - 2 =
Hinh 9. May tinh xach tay vai phan mém thu va xa ly dir liéu do.
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- Mot sb thiét bi khac: Day truyén tin hiéu tir dau do vé bo thu tin higu: cap dong truc voi
IP65. Bao gom day ngan (chieu dai L <15m (Hinh 10) véi cac vi tri ¢ gan va noi thém
day cép vai cac vi tri cach xa b thu tin hiéu trén 15m (Hinh 11)).

R——— /TP 5. W

Hinh 10. Cap truyén tin hiéu (L < 15 m). Hinh 11. Cép truyén tin hiéu (L > 15 m).

3.4. Vi tri diém do
Do song duoc tao ra tir chan dong sé lan truyén ra xung quanh theo hinh tron tir tam (nguon
rung). Trong d6, s& gom céc loai song mat, song doc va song ngang. Tuong tng Voi cac
phuong thu duoc song, bé tri 06 diém do dugc thé hién theo so dd dudi dé thu dugc két qua
tt nhat (hinh 12):

|

136500

‘ 13000 74000 40000 9500
o Trans-01 T
| 8 : 4 A CEEEEDRLT
g B SO B00004 15654 DD BBEDRY
m00ononpoodnoonod
‘ IUUﬁUUUJUULUUUUUE
2 q00§00ngoo0qnnopom.
¢ Iauu\qanmmmuuuumfuu[g
| Ig mooopo0f0od000po0aona
7| s DDDELDD 000o0onnoponno 4
| < | AT
\ : \\ : ,ﬁim % if
S : iEB%
‘ g_ ol N P4
N | 8000 \ 92000 ‘ 14000
‘ 10204 / 12450
: BANG TiNH DIEN TICH CAC HANG MYC/ ITEMS A Ngll(;in MASTER PLAN TL 1/500
‘ § ‘ (D NHA XUGNG - FACTORY 9 NHA XE 2 BA : rung —‘

Hinh 12. So d6 do ngay 08/03/2022.
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Khoang cach tir ngudn rung t6i cac diém do duoc liét ké trong bang két qua.

- Vdicac d1em P1, P2 va P3 bé tri nam trén 1 duong thang tir ngudn rung dé danh gia dugc
céc van toc dinh phu thudc theo khoang cach truyén song.

- Vi céc diém P1, P4 va P6 b tri ciing khoang cach téi nguon rung dé danh gia su anh
huong cuaa dia chat khu vyce do dac.

- Tuong ty v6i diém P3 va P5, tir két qua thu duoc s& phén tich dugc tic dong ciing nhu
cuong d6 song truyen thang tir nguon rung téi diém do (P3) va suy giam khi truyén qua
khu vuc nha may (P5).

3.5. Két qua

Dit liéu do gia tdc theo cac phuong dugc thé hién trong céc hinh Hinh 13:

0.025

Gia toc (m/s?)

Thoi gian (s)

Phuong Z

Gia toc (mv/s?)

o bbbt J i " LUl
I il 10 a1

Thoi gian (s)

Phuong X
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Gia toc (m/s?)

S
2
8
&

0 05 1 15 2 25

Thoi gian (s) o
Phuong Y
Hinh 13. Dix liéu do gia toc theo cac phuong.

Sau khi céc dir liéu dugc luu lai, sir dung bo toolbox trong phan mém Matlab dé bién doi
tu két qua do gia toc ve van toc theo thoi gian, thu dugc biéu do sau khi xu ly tai mét so6 thoi
diém duoc thé hién nhu Hinh 14 va Hinh 15.
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Hinh 14. Di liéu van téc theo thoi gian tai cac diém 1 dén 6 & mbc thoi gian 14h18-14h24
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Hinh 15. Dit liéu van toc theo thoi gian tai cac diém 1 dén 6 & mbc thoi gian 14h25-14h32

Bang 2. Van tdc rung dong cac vi tri theo phuong thing ding — Z.

biém P1 P2 P3 P4 P5 P6
Ngay 08/03/2022
'ﬁgﬁgggr;r?;h(;%' ~28 ~51 ~ 67 ~ 18 ~73 ~22
12h55-12h59: Thoi diém binh thudng, khdng cé ngudn rung
Gia tri 1 (mm/s) 0,003 0,002 0,002 0,002 0,003 0,002
13h18-13h24: Thoi diém bat dau xuat hién rung dong
Gia tri 2 (mm/s) 0,152 0,043 0,081 0,300 0,067 0,200
13h25-13h32: Rung dong xuat hién déu voi bién do tang dan
Gia tri 3 (mm/s) 0,160 0,044 0,082 0,310 0,070 0,201
13h34-13h38: Rung dong xuét hién déu voi bién do déu hon gié tri 3
Gia tri 4 (mm/s) 0,168 0,049 0,083 0,311 0,072 0,210
13h35-13h42: Rung dong xuét hién déu voi bién do nhu gia tri 4
Gia tri 5 (mm/s) 0,169 0,048 0,083 0,313 0,070 0,213
Bang 3. Van tdc rung dong cac vi tri theo phuong ngang huéng dau do vé ngudn rung — X.
Piém P1 P2 P3 P4 P5 P6
Ngay 08/03/2022
ﬁgﬁgﬂ%ﬁﬁ;%ﬁ)‘ ~28 ~51 ~ 67 ~18 ~73 ~22
14h00-14h15: Thoi diém binh thudng, khéng cé ngudn rung
Gia tri 1 (mm/s) 0,002 0,002 0,002 0,002 0,002 0,002

874




Transport and Communications Science Journal, Vol 73, Issue 9 (12/2022), 862-878

Diém P1 P2 P3 P4 P5 P6

14h18-14h24: Thoi diém bét d¢au xuat hién rung dong

Gia tri 2 (mml/s) 0,044 0,042 0,032 0,210 0,023 0,140

14h25-14h32: Rung dong xuat hién déu véi bién do ting cham dan

Gia tri 3 (mm/s) 0,039 0,032 0,030 0,212 0,030 0,141

14h34-14h38: Rung dong xuat hién déu voi bién do déu hon gia tri 3

Gia tri 4 (mm/s) 0,040 0,033 0,031 0,214 0,031 0,143

Bang 4. Van tdc rung dong cac vi tri theo phuong ngang vudng goc voi phuong X trong mét phang

nen —Y.
Piém | Pt | P2 | P3 | P4 | P5 | P6
Ngay 08/03/2022
Khodng cach toi ~28 ~51 ~ 67 ~18 ~73 ~22
nguon rung (m)

15h20-15h24: Thoi diém c6 ngudn rung, bién do déu

Giatril(mm/s) | 0162 | 0042 | 0082 | 0301 | 0066 | 0,205

15h25-15h27: Thoi diém khdng xuét hién rung dong

Giadtri2(mm/s) | 0003 | 0,002 | 0002 | 0003 | 0002 | 0,002

15h28-15h31: Rung dong xuat hién véi bién do déu

Giatri3(mm/s) | 0161 | 0051 | 0082 | 0298 | 0071 | 0,07

15h32-15h35: Rung dong xuat hién véi bién do déu

Giatri4(mm/s) | 0168 | 0,048 | 0091 | 0301 | 0072 | 07211

15h36-15h40: Rung dong xuat hién véi bién do déu

Giatri5(mm/s) | 0172 | 0,050 | 0088 | 0300 | 0070 | 0,220

Nhén xét (bang 2-4)

- Ngudn rung duoc xac dinh tai thoi diém khao sat (ngay 08 thang 3 nam 2022: cu thé 1a
c4c qué trinh khi van hanh may gia cong co khi dé cat/dap cac doan thép c& 'D100) la tac
dong rung dong gian doan (Intermittent vibration impact - Rung dong xuat hién trong
nhiing khoang thoi gian ngan va khong vuot qua ngudng an toan cua két cau cong trinh
theo TCVN 7378:2004).

- Tan s6 rung dong gay ra tai mong cong trinh (nha xuong) theo két qua do dac nam trong
khoang 1 — 10 (Hz). So sénh véi tan so6 thyc nghi¢m trong Phu luc C - TCVN 7378:2004
ta duoc f = 46/H = 46/10 = 4.6 (Hz — v&i H la chiéu cao nha xuong).

- Theo bang 1 — TCVN 7378:2004 Gia tri van toc rung gisi han dbi vai cong trinh khi chiu
tac dong rung gian doan, ta danh gia nhu Bang 5 :

Bang 5. Gia tri van tdc rung gisi han ddi vai cong trinh khi chiu tac dong rung gian doan.

Loai Vantocrung | Van toc rung dong lon
cong gioi han (mm/s) nhat (mm/s) Panh gia
trinh 1Hz-10 Hz Vzmax | Vxmax | Vymax
Loai | 20 0,311 | 0,214 | 0,301 | Antoan
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An toan
An toan

Loai Il 5
Loai Il 3

Theo QCVN 27-2010-BTNMT: Tir biéu o dit liéu do gia téc theo cac phuong trong
phan 3.5, ta quy ddi tir gia tdc rung (m/s?) sang muc gia toc rung (dB) theo bang 3. Khu
cdng nghiép nam trong khu vyc thong thuong (Bang 6), nguon rung duoc khao sat 1a tur
hoat dong san xuat va thoi gian khao sat nam trong khoang tir 6 gid - 21 gio, vi vay theo
bang 2 trong Quy chuan:

Bang 6. Panh gia an toan khu vuc xem xét.

STT | Phuong | Gia tri I6n nhat | Gié tri quy d6i | Muc rung cho phép | Panh gia
1 z 0,027 m/s? 68,75 dB 70 dB An toan
2 X 0,012 m/s? 61,25 dB 70 dB An toan
3 Y 0,025 m/s? 67,92 dB 70 dB An toan

C6 thé thay, khi ddi chiéu voi QCVN 27-2010-BTNMT thi céc gia tri rung dong gan dat
muc gia tri gioi han. Vi vay, can cd céc bién phap giam thiéu, han ché anh huong tur
nguon rung di dugc khao sat téi con ngudi sinh sbng va lam viéc xung quanh.

Tham khao Tiéu chuan Anh: BS 5228-2:2009: Quy pham thuc hanh kiém soat tiéng on
va d¢ rung trén cong truong xay dung va cong truong - Phan 2: Rung dong (Bang 7): Cac
ngudng nhan thac ve rung dong ctia con nguoi.

Bang 7. Cac ngudng nhan thirc vé rung dong cua con ngudi.

Van tc
rung dong Anh huang
(mm/s)
Rung c6 thé chi cam nhan duoc trong cac tinh hudng nhay cam
0,14 nhat dbi vai hau hét cAc tan suét rung lién quan dén xay dung.
O tan s thap hon, con ngudi it nhay cam hon véi rung dong.
0,30 Rung dong cd thé chi cam nhan dugc trong méi truong dan cu.
Co6 kha nang nhiing rung dong ¢ Murc nay trong moi truong dan
1,00 cu s& gay ra khiéu nai, nhung c6 thé dugc chap nhan néu cu dan
da c6 canh bao va giai thich truéc.
10.00 Rung dong c6 kha nang khong thé chiu dung dugc hon 1a mot
' thoi gian ngén tiép xlc voi mic nay.

Nhu vay, Véi cac thoi diém xuét hién rung dong thi trong pham vi ban kinh anh huéng R
< 30 (m) ¢6 cam nhan dugc rung dong (van téc rung dong do duoc > 0,14 mm/s) va trong
pham vi ban kinh anh huong R < 20 (m) thi ¢6 cam nhan duoc 16 hon (van téc rung dong
do duoc > 0,3 mm/s).

4. KET LUAN

Theo két qua xir 1y dir liéu do rung dong dat nén trong ngay 08/03/2022 xuat hién nhiéu

rung dong vé&i gia tri 16n nhét theo cac phuong X, Y va Z lan luot la 0.301, 0.214 va 0.311
mm/s .Khi so sanh vdi TCVN 7378:2004 véi cac loai cong trinh, c6 thé két luan két cau cong
trinh hién van dam bao an toan véi nguon rung dong da khao sat. Vi du voi gia tri 16n nhat
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trong cac phuong 1 phuong Z — Vzmax = 0.311 mm/s méi chi dat 1.56 % vén tdc gi6i han ctia
cong trinh loai I, 6.22% vo1 cong trinh loai II va 10.37% voi cong trinh loai II1. _
Con nguoi lam vi¢e trong nha may cam nhéan dugc sy rung dong gy ra tai thoi diém
khao sat theo BS 5228-2:2009. Bén canh do, theo QCVN 27-2010-BTNMT thi mtrc gia tdc
rung (dB) theo cac phuong da Xap xi gia tri gi¢i han, con ngudi lam viée tai khu vue bén canh
nguon rung (vi tri dat dau do) di nhan thie duoc muc rung dong nay va cam thiy kho chiu
v6i ngudn rung 12 ap luc dap/nén trong qua trinh gia cong co khi.. Két qua ciia nghién ctru co
thé 1a tai liéu tham khao hitu ich cho viéc danh gia so by anh hudng ctia cac hoat dong san
xuét cong nghiép, thi cong xay dung téi cac khu vuc xung quanh.

LOI CAM ON

Tac gia xin chan thanh cam on cac k§ su Cong ty TNHH Giao thong van tai da hd tro trong
qua trinh thuc hién nghién ctru thyc nghiém.
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