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Nghien cuu anh hucmg cua rung dpng dat nen 
do may thi cong tren tuyen duong sat do thi 
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T6M TAT: Hoat ddng thi cong xay dung cong trinh 
viy dung, d ie biet la cic cong trinh ng im gSy lan 
truyen chan dong trong n ln dat l i m Inh hudng 
den c6ng trinh lan can Bii b io tap trung vio viec 
xic dinh va phan tich cac inh hudng rung dong 
do may ihi cdng khi thi cong tudng chin D-walls 
thuoc phin ngam cua tuyen duong sit do th| thi 
diem TP. Ha N$i den nen d i t v i cic cong trinh l in 
cin, tu dd xac dinh pham vi va muc dp inh hudng 
den cac cong trinh xung quanh cong truong thi 
cdng, dua ra cac khuyen cio de c6 bien phap d i m 
b io an to in c ic cong trinh nay trong suot qua trinh 
thi cong xiy dyng tuyen dudng sit trong do th| 
Cu the hon, nhdm tac g i i trinh bay phuong phap 
do dac, xu ly so li^u phu hop de xac dmh cic rung 
ddng dat c\4n do cac thiet bi thi cong khi thi cong 
tren tuyen dudng Kim Ma gay ra, doi chieu vdi dieu 
ki^n thuc te va c ic lieu chuan hien hinh nhim 
danh g\i duoc muc do va c ic ngudng inh hudng 
d i n cong trinh l in can, 

TL/ K H 6 A ; Rung ddng dat nen, cong trinh ngim, 
dudng sat dd thi 

ABSTRACT' Construction activities of 
construction works, especially underground 
works, cause vibration propagation in the ground, 
affecting the phosphorus construction This 
paper will focus on identifying and analyzing the 
vibration effects caused by construction machines 
when constructing D-walls of underground 
sections of Hanoi City's pilot urban railway to the 
foundation and neighboring buildings. Since then 
determine the scope and extent of the impact 
on the surrounding construction site, make 
recommendations to take measures to ensure 
safety of these works during the construction of 
Ihe railway in urban Wore specifically, the authors 
present the appropriate measurement and data 
processing method to identify ground vibration 
caused by construction equipment during 

construction on Kim Ma Street, in comparison 
Arrih actual conditions International standards 
-.-•d current standards to assess the extent and 
thresholds of impacts on adjacent structures 

KEYWORDS: Ground vibration, 
cop'itruction, urban railway 

underground 

I.OATVAND£ 
Giao thdng ng im l i mdt hinh thCfc giao thdng t i l n 

t i l n , sd dung hpp ly khdng gian ngam, eho ph ip g i i i 
quy l t nhi lu v ln de eua eie dd thj Idn t r l n the gidi. (3 
Viet Nam. die b i l t l i H I Ndi v i TR Hd Chi Mmh da t i l n 
h inh khdi edng eie d u i n dudng sit do thi. Khi thi cdng 
h i thdng niy se phat sinh rung ddng g iy khd chju eho 
d i n eusinh sdng hai b i n tuy ln v i cd the g i y ph i hoai 
k i t c lu cua cdng trinh x iy dung n l u x iy ra edng hudng 
[2]. D iy l i mdt mdi quan tam rat Idn ddi vdi eie nh i 
chde tr ich, trong do v ln d l quan trpng nh i t chinh l i 
d i m b io an to in eho cac edng trinh sin cd. Cie rung 
ddng td viec thi cdng tuy ln dUdng sit do thj h i ln ehUa 
ed bat ed nghien cdu nao d l e lp den, chua cd ca sd 
de d inh gia an to in eho eie edng trinh lan e in . Tuyen 
dudng sit dd thi dang dupc thi diem cd cac ph in duoe 
thi edng ngam. Chinh vi viy, Inh hudng eua qu i trinh 
thi cdng d i n rung ddng d i t n l n v i cie cdng trinh l i n 
c in l i rat Idn, 

Cie edng trinh l ln can tuyln dudng sit dd thj h i ln 
cd nhCfng cdng trinh ed, nhdng cdng trinh mang y nghTa 
lich sd ddi vdi ngUdi Viet Nam. Mot sd cdng trinh canh 
tuyln dudng sit do thj thi d i lm TP HI Ndi, doc theo true 
dudng Kim Ma dang thi cdng phin doc ha ngam, viec sd 
dung cle miy dio, thi cdng rung ha cpc g in nh i din... 
khiln da sd cie cin nh i tai vi tri n iy cd nguy coxul t hien 
hu hdng. Chinh vl viy, van d l rung ddng dat n l n i nh 
hudng d i n cle edng trinh l ln c in, die b i l t l i eic edng 
trinh d i n dung l i vd cijng cap thi l t . 

Hon nda, d Vi|t Nam. quy dinh eic tham sd v l 
chin ddng rung, miy do v i phuong ph ip do chi dUng 
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1̂1 d mde khl i qu i t thdng qua cic t i l u chuan v l quy 
chuin nhu: TCVN 6963:2001, TCVN 7378:2004 v l QCVN 
27:2010/BTNMT[3]. 

2. CO s d vf THU Y ^ DAO D O N G D A T N C N 

Rung dpng dat nen tCf cic ngudn nhu no min, 
ddng cpc, miy mde hole giao thdng dudng bd/dUdng 
sit v l cic ngudn rung khic g i y ra sdng lan t ruyin 
trong nen d i t t ie ddng len edng trinh, con ngUdi sdng 
xung quanh khu vuc thi cong. Dieu n iy g iy Inh hudng 
x lu d i n eon ngudi v i cdng trinh l ln can. Chinh vi viy, 
nhu e lu d inh g i i Inh hudng cua rung ddng dat n l n 
l l n k i t c lu cdng trinh d l xle dmh eie hu hai cd t h i xiy 
ra l i vd eiing can th i l t . 

C6 nhilu loai rung ddng dat nen, trong dd v l eO b i n 
bao gdm eie dang sau: 

- Rung l i ln tue: Ngudn rung t i c dung l i ln tuc len 
n ln d i t trong thdi gian d l i v i l i ln tue (thudng dien ra 
l i ln tyc el ngiy v i dim). D iy thudng l i cic hoat ddng 
thi edng xiy dUng dUdng bd (lu len nen dUdng) hole xiy 
dung d io cdng trinh ngam trong Idng di t . 

- Rung ddng t i t d i n (xung): L i sU phi t trien nhanh 
chdng l ln d i n ngudng gidi han cua rung ddng, sau dd 
t i t d in nhutig ed t h i ed mdt so ehu ky rung nhat dinh 
[tuy thudc v io tan sd va sU suy g i lm khi ning truyin 
sdng). Rung ddng t i t dan thudng g i p d dang t ie dung 
dot ngpt luc l ln n ln dat trong thi cdng ddng coc, d io 
bing phuong ph ip dip, vdi ehu ky dien ra ngin, thudng 
11 dudi hai gily, 

- Rung ddng g i in doan ed t h i dupe dinh nghia I I 
cic t ic dung g i in doan l i ln tuc (nhu miy khoan) hole 
cic rung ddng lien tue thay ddi ve eudng dp t ic dung 
l ln d i t nen. 

Hau h i t cle t i lu ehuan d inh g i i rung ddng duoc 
cdng bd bdi eie td ehdc hi ln nay d l cap d i n mot sd 
ngudng b i t Ipi cho con ngUdl va edng trinh eO b in van 
ehu y lu dUa vao k i t qu i k i lm tra chuyen ddng lien tuc. 
Trln CO sd dd, ed t h i d inh g i l rung ddng d i t nen t r ln 
hai t i lu chi: Inh hudng d i n eon ngudi v i anh hudng den 
cdng trinh. Trong b i i b io nay, cic t i c g i l se chi t i p trung 
vio eic d inh g i i ddi vdi k i t cau cdng trinh. 

O l d l n h g i i mCtc dd rung dpng. cle t i lu chuan qudc 
t l xic dinh nhdng d i lu sau diy la phu hpp nhat de cung 
d p hudng dan v l thiet hai xay dUng cd the xiy ra tu" hoat 
ddng x iy dung cO giai: 

-Ti lu chuin DIN 4150-3:1999 Rung ddng k i t cau -
phin 3: Anh hudng cua rung dpng len cic c lu true. Khi 
I p dung t i lu chuan niy vdi cic tda nh i thuong mai v i 
khu d i n eU xung quanh khu vUe thi cdng ha doe tuyen 
ngim tai dudng Kim M i thi ngudng rung giy hu hai len 
k i t elu trung binh n im trong khoing tCr 15 - 40 PPV 
mm/s (Peak particle velocity) dng vdi tan sd cua miy thi 
cdng (miy dio) la tii 13,4 - 25,2 Hz 

-Ti lu chuin Anh 7385-2:1993 Danh g i i v i do ludng 
dp rung trong cic tda nha, phan 2: Hudng dan v l mde dp 
th i l t hai tCf rung dpng td mat d i t . Cung theo tieu chuin 
n iy thi PPV chi lm uu the vdi miy mde cd t i n sd tif 4 -15 

Hz l i tif 20 - 30 (mm/s) ap dung vdi cic loai tda nha edng 
nghilp, thuemg mai va eie khu d i n eU. 

- Sw/iss Standard VSS-SN640-312a: 1992: Tieu chuan 
ed tinh d i n loai xay dung v i tan sd cua ngudn rung. 

Theo dd, moi t)d tieu chuin d i u ed nhufng quy djnh 
v l eie ngudng gidi han khic nhau. 

Cd nhi lu edng thdc thue nghiem d i dupc 64 xuat 
de xle dinh van tde gidi han vdi tdng loai ngudn rung 
nhim d inh g i l anh hudng d i n cie edng trinh l in c in . 
Trong b i i b lo niy, eie t ie g i i t i p trung ehu y lu v io dang 
ngudn rung sd dung mdt trpng lupng Idn d l t i c dung 
luc l ln n ln dat (rung chan khdng l i ln tue). ngUdng gidi 
han ed t h i ducfc tinh thdng qua cdng thCfc (1): 

PPV = 67 (-^] 0) 

Trong dd: PPV - Vln tde rilng cue dai (m/s); 
r - Kholng each td ngudn (m); 
m - Khdi lupng t h i (tan); 
h - Chilu cao t h i (m). 
Trln CO sd cua eie t i lu ehuan d inh g i i qudc t l , vi le 

d inh g i i rung ddng cic cdng trinh do hoat dpng thi 
cong tuyln dUdng sit do thi thi d i lm TP. H i Ndi s i dUa 
tren tinh trang eCia eie cdng trinh l in can, ddi chieu de 
d l xuit cac ngudng tdt nhi t cho cdng trinh tai Viet Nam. 

3. DO DAC VA XIJT LV, O A N H G I A Sd LlCU RUNG 
DONG D A T N £ N TAI H l |N TRUdNG 

3.1.Vi t r i va thiet bi do 
Tuyln dudng sit do thi thi d i lm TP. HI Ndi d l b i t 

d iu k h ^ edng v i xiy dung phin ngam. Nhdm t ie g i i da 
t i ln h inh thi nghilm do dae tai vj tri b i t d iu ha ngim. 
Diy l i noi t i p trung nhi lu miy mde vdi cUdng dd gay 
rung theo d inh g i i l i Idn nhat tren toan tuyln thi cdng, 
cd anh hudng manh d i n rung ddng d i t n ln v l cle cdng 
trinh l in ein. 

Hinh 3.1: Cdng tnjdng thi cdng die ha ngim 
va cic cong tiinh ian ein 

De do dac mCfe dd inh hUdng do rung chan td hoat 
dpng thi cdng ddc ha ngam thude tuyen dudng sit thi 
diem, sd dung cac e lm bien gia tde dupe g i n tren eic 
neo dmh ehe tao chuyin dung nglp siu trong dat nh im 
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thu duoc to in bd cle tin hieu td trong Idng d i t do hoat 
ddng thi edng g iy ra. 

/ • * 'L 1 

3 i M 
&s i» i i2 r^ 

d 

H/n/j 3.2: Hinh inh ngudn rung - may thi cang tudng D-wall 

Ngudn rung d day l i miy dao cdng suat Idn. trpng 
lupng t h i l i 30 t in . dupc sd dung de d io tudng vay 
D-walls. Phuang ph ip dao d d ly la phuang phap khoan 
d ip , SLf dung trpng lupng eua gau khoan de ph i vd cic 
tang dia chat, td dd muc dat d l l ln . Gau khoan se g iy ra 
xung kich Idn trong Idng dat, truyen d i n cic t i ng dia chat 
khae tao th inh rung dpng dat nen, inh hudng d i n xung 
quanh. DUdi day la cic th i l t bi phue vu qu i trinh do dae: 

^ 

Hinh 3 3: Cam bien gia toe 

Hinh 3.6- Dinh neo thu tin hi^u 

3.2.ThUc nghilm 6o dac rung ddng d t̂ nln 

Song truyen trong nen dS't 

Hinh3.5:May tinh vcnphan 

Sdng duoc truyen trong dat theo dang hinh clu, 
tai cle VI tri n im cich t i m rung mdt kholng b ing nhau 
(eijng ban kinh) trong d i lu kien dong nhat se ed eie rung 
ddng gidng nhau vdi eung tan sd va van tde, Dua t r ln 
dieu nay, nhdm nghiin cdu t i ln hanh do dae rung theo 
cie so do dudng thing, each t i m giy rung cle khoing 
each khic nhau. Cam bien gia tde dUOc dat tren cle dmh 
thu tin hi lu ddng ngip trong dat it nhat 50 cm va d i t 
t r ln nen cua cic cong trinh l in can. Viee nay cho ph ip 
thu duoc cac tin hieu v l rung cua dat nen va cdng trinh 
xung quanh t im rung. 

Tren mdt dudng th ing, bd tri ba d i lm do lan luat 
elch t i m rung 3,5 m, 8,5 m, 12,5 m.Tien hanh do t r ln 4 
dudng th ing vdi eic hUdng khic nhau d l tinh toan va 
ddi chi lu eie k i t qu i . Mdi l i n do, k i t qu i ghi lai can phl i 
day dii cic thdi d i lm: trUde khi dao, trong khi d io v l sau 
khi d io. DCf l i lu dupe ghi lai ddi vdi cic dd sau khic nhau 
tir 4 - 25 m, t irdd nhin b i l t dUcK su khic nhau trong mdt 
ehu ky thUe hi ln d l cd the d inh g i i duoc tong the inh 
hudng eiia vile thi edng d i n rung ddng d i t nen v i cic 
cdng trinh l ln ein. 
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Hinh 3.B: Cic vf tif bo td diim do rung thue te 

3.3. Kit qui do v l danh gi l rung ddng d i t nln 
Thdng qua tinh to ln b ing cic phuong phap sd tren 

l ip trinh mathlap, eie tin hi lu thu dUOe tii do dac h i ln 
trudng duoc XLf ly d l so sanh v l d inh g i l . 

fl»««s-=^ 

f^V^Mmm -I I - I,.I 

y^^^^A^j^^ 
FrMtuaney [Hi| 

Hinh 3.9: Bieu do vin toe tiin mien tin si 
trin eie diem do trin mpt dudng tiling 

i ^ i i i i i i i liiiii nimiiiiii n I inmiii 

M <»l'i fmnim 

Hinh 3.10: Biiu do van toe tiin mien thdi gian 
tren cic diem do tren mot dudng thing 
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10' lo' 10' 
Frequency [Hz] 

Hinh 3.11: Bieu do van tic rung trin miin tin sd 
ciia cie iSim do tiin m^t dudng thing 

Kit qu i phin tfch va do dae hi ln trudng dUOc ddi 
vdi chilu cao t h i gau d io la 25 m (tir diem th i gau d io 
d in d i lm cham n ln dat). khdi lUOng gau d io la 30 tan 
thi t^l cic vj tri cich t im rung cle khoing 3,5 m, 8,5 m, 
12,5 m v in toe cue dai dat dupe t h i hien trong b ing sau: 

Bing 3.1. Kit qui tinh toin ly thuyit vi thuc nghiim 
i STT ["Khoing cich ̂  PWtlnhtoln ~PWdod«y5ais6 
I I vdi tim rung | ly thuyet hi^ntrU^g 

(m) (mm/s) (mm/s) I 1 

6,5 

12,5 
2,42 
1,587 

2,26 
1,587 

; 6.6% 

Cd t h i thiy, k i t qu i do dac v i xd ly hien trudng sai 
khic khdng d ing ke so vdi ly thuylt tinh to ln . Oilu nay 
khing djnh phuang phip do v i xd ly hien trudng hoan 
to ln cd t h i i p dung de xie djnh Inh hudng eua rung 
dpng dat nen. 

Khoing each an to in khi thi cdng l i ngoai pham vi 
b in kinh 11 m tinh tii tam giy rung dpng dng vdi toe dp 
PPV la 3 mm/s. 

Dli tan so tai eic diem co v in tde Idn nhat deu nam 
trong kholng tCf 1 - 10 Hz. Tai vi tri each tam rung 3,5 
m. van tde rung thu dupc kha Ion, vupt qua ngudng quy 
dmh cho pheptrong DIN 4150-3:1999. Vi tri each tam 
rung 8,5 m va 12.5 m v in tde rung thu dupe khdng vuot 
ngudng gidi han, dam bao an toan cho edng trinh. Cing 
xa t im rung, van tde rung Idn nhi t cang g i im va khdng 
anh hudng nhieu den edng trinh. Khi c ing dao siu, anh 
hudng rung cua may dao cang g i lm ddi vdi eic vi tri do 
v i edng trinh l ln c in do sdng bj triet tieu dan trong qua 
trinh truyen tir long d i t len. 

Thue t l khio sit th iy duoc, cac cdng trinh lan c in 
vung thi cdng d i u d i m b io an to in . cle g i i tri do dUOc 
gan vdi t i lu chuin DIN 4150-3:1999. ed the Cfng dung 
tieu chuan niy d l d inh g i i rung dpng dat n ln va cic 
edng trinh l in c in trong qu i trinh thi edng tuyen dudng 
sit do thi thi diem TP Ha Ndi. 

4 .K^LUAN-KI£NNGH| 
Nhilu hoat dpng xiy dimg l i ln quan den cO sd h^ 

t i ng dudng bd l im phi t sinh rung d i t n l n cd t h i l i m 
Inh hudng tdi con ngudi cung nhU giy ra thiet hai eho 
eic cdng trinh hoic inh hudng d i n ngUdi cU ngp trong 
cic toa nh i l i ln k l , do dd l im ph i t sinh eic khi lu nai 
giCfa ngudi d in va b i n thi cdng. Do viy, v i lc d inh g i i 
kha n ing thiet hai do rung ddng trong cac tda nhi , cdng 
trinh do nhieu ngudn khic nhau. die biet l i do giao 
thdng dUdng sit do thj I I v ln d l c in quan t i m 

Phuang phap du doln rung chin m i t d i t khdng 
gidng nhu cle ph ip do v i t ly, khdng t h i md t l cic rung 
chan theo eic th inh phan t i n sd r i lng I I ciia chung (tde 
I I phd tan so). Do do. d i u ra eua chung bj gidi han d biln 
dd dao ddng, thdng thudng l i ve tde dd hat cUe dai. TCf 
vile xem x l t cle t i lu chuin l i ln quan d i n rung ddng 
khic nhau, hai t i lu ehi [4] sau dupe d l xui t d l d inh gi l 
so bd eic rung chin mat dat du doin: PPV 0,5 mm/s eho 
su lam phi ln d i n cU d i n tda nh i ; PPV 5 mm/s eho thi l t 
hai cdng trinh. 

Phuong ph ip thue nghiem d inh g i l i nh hudng khi 
thi edng dddng sit dd thi d i n rung ddng cua dat n ln v i 
cdng trinh lan c in se cung d p phuang phip do dac hiln 
trudng chinh xic, ddng thdi dUa ra cic d inh g i i v l van 
d l an toan cho cic cdng trinh lan ein trong hoat d6ng 
thi edng tuyln metro tai TR Ha Npi. V l l lu d l i cd t h i phit 
t r i ln them trong qua trinh khai thie tuyln dudng sit d l 
thi. Ki t qu i CLia d l t i i c6 the sd dung l im t i i lieu tham 
khio hOfu ich eho eic don vi tu van, sinh v i ln , gi lng vi ln 
va nghien cdu sinh quan t i m d i n linh vUc g i im sit sCfc 
khdecdngtrinh, 
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