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h ién nay, khi danh gia anh hwéng cla chan

I dong nd min dén két ciu cdng trinh ngam lan
r can, tai nwoc ta va cac nuwoc trén thé gioi
thwong st dung gia tri van téc dao dong phan tor
dinh “PPV” (Peak Particle Velocity). Van téc “PPV”
cling dwoc st dung nhw mot thong sb chinh dé
danh gia chan déng nd min trong cac bé tiéu chuan
hién hanh cla Viét Nam va cac nwéc trén thé gidi.
Pai lwong “PPV” phu thudc vao nhiéu yéu td khac
nhau. Trong do, van tée “PPV” chiu sw &nh huéng
I6n vao didu kién ‘dia chat va dac tinh co ly dat da
khu vue xay dwng [1]. Hién nay, dé xac dinh gia tri
van tbc “PPV” can tién hanh do dac hién trudng véi
cac thiét bj chuyén dung nén thuéng cé chi phi lon.
Do d6, viéc str dung cac két qua khao sat dia chat
dé dw bao gia tri van toéc “PPV” theo nhiéu cac tham
s6 anh hwéng (bdng cac ham da bién sd) nham
phuc vu cho céng tac thiét ké, thi cong va giam sat
chan dong 1a hwdng di phi hop. Bai bdo da xay
dwng dwgc md hinh hdi quy théng qua mdi quan
gitra van téc “PPV” va cac tham sé anh hwéng bang
viéc xay dung cac ham ham hai bién, ba bién, bon
bién sb,... Day la nhitng két qua méi ma it cac cong
trinh dat dwoc ngay ca cac cong bd khoa hoc quéc té.

1. Téng quan $

Viéc danh gia anh hwéng cltia chan déng nd min
dén két cau dudng ham lan can da dugc nghién
ciru theo huéng khéi thube nd dat cing mirc voi
truc dwéng hadm ci 1an can theo cac phwong an:
khoi thube nd dat bén swon dwong ham; khéi thube
nd dat phia truéc gwong dwdéng ham (hinh H.1).
Ngoai ra, mét sb tac gia con nghién ciru sw anh
hwéng clia chdn dong nbé min trong cac trwérng hop
sau: anh hwéng cla vy nd khdi thuéc nd dat ngay
trong dwong ham (cac vu nd do khiing bé,...); anh
hwéng ctia vu nd khéi thubéc nd dat trén mat dat dén

cac dwong ham; anh huéng clia vu nd bom ‘dan tai
bé mé&t dén cac cong sir 6], [10]. Bai bao str dung
két quéd do dac chén ddng tai dw an ham Croix-
Rousse, Lyon, Phap dé& nghién cru dé xay dwng cac
mﬁi quan hé thyc nghiém (ham héi quy) gitra van
téc "PPV” va céc théng s6 theo tiéu chi xét dén
nhiéu yeu to -anh huong ddng thoi (ham nhiéu bién).
Dac diém vé du an ham Croix-Rousse da duwoc gioi
thidu trong cac bai bao [3]+ [5].
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H.1. M&i quan hé gitra vj tri khéi thude,n thi céng
duong ham méi dén két céu chong gitr duong
ham cii trong cac truomg hop khac nhau [ 1], [6]

2. Cac yéu t6 anh hwéng dén gia tr van téc

“PPV” va dinh hwéng nghlen clru i "s&
Theo ket qua nghlen cuu gla tri van téc “FiPV"
phu thudc vao rat nhidu yéu td khac nhau (médun
dan hdi déng “E4’, hé sé gidm chan “e” thevi gian tai
thoi diém khao sat sau thoi diém nd min “t” khoéng
cach "H" tlr gwong ham dén vi tri khao sat, déc tinh
cla loai thubc nd s dung (d&c tinh nd, strc cong
pha),... va mot sé cac théng sb khac. Viéc khao sat
van toc “PPV” theo mot sd bién sé da dwoc tién
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hanh théng qua viéc khao sat van téc “PPV” nhw
ham mét &n cla bién s6 can khao sat chang han
nhw thoi gian “t”; mé dun dan héi déng “Ey”,... Tuy
nhién, gia tri cda van tbc “PPV” &nh hwéng bdi
nhreu yéu tb trong cung mot thei diém nén viéc
khgo sat.van tbc “PPV” theo mot bién sé rieng ré
nhu cach chung ta dang thuc hten khéng phan anh
hét dwoc diéu kién thuc té cla cong trinh dwoc
danh gia'tac dong do né min dao ham. Mac du vay,
we&khao sat van téc “PPV” theo nhiéu thdng sb dé
dwa ra mét ham da bién hau nhw chua dugc
nghién clru ngay cé cac cong trinh khoa hoc quoc
té hién nay do sir phirc tap cla cong tac do dac
thue té va'dinh lwrong gia tri cac yéu td anh hwéng
trong ham da bién dwa ra. Xuat phat tir thwc té do,
trong nghién cteu nay, ching toi da tién hanh khao
sat gia-tri van toc “PPV” theo mét sb cac thong sb
theo trinh ty: dau tién tién hanh khao sat van téc
‘PPV" hai'tham sb theo thoi gian “t” va mé dun dan

hoi dong “Ed” “PPV”=F(t, Eq); theo thoi gian “t” va

hé s6 gidm chén “¢”: “PPV’=F(t, £). Tiép theo,
chung t6i tién hanh khao sat van téc “PPV” theo ba
bién sb khac nhau theo thoi gian “t”, mé dun dan hdi
déng “E4" va hé s6 giam chén “€™: PPV=f(t, &, Ey).
Trong twong lai sé phai t:ep tuc nghién ctru khao
sat van téc “PPV” them bén tham sé khac nhau
nhw thei gian “t”; hé sb gidm chén * 5 mé dun dan
hoi dong “Eq”; khoang céch tlr vi tri nd min dén vi tri
khao sat “H”: PPV=f{t, £, Eg4, H),...

3. Mot sé két qua thwe nghiém tai dw an ham
Croix-Rousse, Lyon, Cong hoa Phap

3.1. Két qia do thwe nghiém tai dw dn ham
Croix-Rousse

Dwa trén két qua do dac thuc té tai hAm Croix-
Rousse, Lyon, Cong hoa Phép, ching t6i dwa ra
cac s0 liéu vé s phu thudc ctia “PPV” theo hé sb
damping va th&i gian (t) nhw trén Bang 1, sw phu
thudc ctia van téc “PPV” theo mé dun dan hdi dong
“E4” va thoi gian “t” nhw Bang 2.

Bang 1. Su’ phu thuéc cda véan tée “PPV” (mmy/s) vao hé sé damping “£’ va thoi gian ‘t" (s)

t(S') Gid tri “PPV” (mm/s) va hé sé Damping “¢”

il DLD | &=3% | A% | &4% | A% [&5% [ A% [e=6% | A%
0,0064 | 9,23 16,54 | 4422 [ 1350 | 3167 | 11,42 | 19,19 9,89 6,71
0,0330 | 7,17 1575 | 5444 | 1265 | 4326 | 10,61 | 32,39 9,08 | 20,99
0,0610 | 9,52 1527 | 37,65 | 11,99 | 20,61 9,81 2,980 8,32 14,42
0,1630 | 10,70 | 1466 | 31,11 | 11,30 | 10,62 9,16 10,20 7,71 30,98
0,2640 | 8,05 17,08 | 52,82 [ 14,96 | 46,17 | 12,58 ‘| 3597 | 1092 | 26.21
03660 | 12,16 | 18,75 | 3515 | 14,70 [ 1729 | 1240 | 1,980 | 1058 | 14.91
0,5680 | 9,81 15,78 | 37,81 | 1459 | 3275 | 1317 | 2550 | 11.34 | 13.45
0,7710 | 1024 | 17,35 | 40,97 | 13,546 | 2436 | 10,298 | 0,500 | 8,348 | 22.74

Tai day: Ghi chu: DLD - Dy liéu do dac thye té; A - Sw sai khac gitra gia trj di¥ ligu do thue té va gia tri

PPV thu durgre trén mé hinh sé
Bang 2. Sw phu thuéc cda van téc “PPV” vao mé dun dan hoi déng “E4” va thoi gian “t” (s)
¢ (s)' Gia tri “PPV” (mm/s) va hé s6 Damping “t”
DLD | E;~40GPa | A,% |Es=50GPa| A, % | E=60GPa | A, % | E70 GPa |- A, %
0,006471 9,23 5,84 36,72 11,72 21,24 11,42 19,18 9,63 4,15
*0,0330| 7,17 7,22 0,69 12,386 42,11 10,61 32,42 8,5 15,65
0,0610| 9,52 9,7 1,86 12,48 23,72 9,81 2,96 7,43 28,13
0,1630] 10,10 13,8 26,81 12,56 19,59 9,16 10,26 6,5 35,64
.=:"50,2_640 8,05 1,23 84,72 9.7 17,01 12,58 36,01 11,29 28,69
10,3660 12,16 4,16 65,79 13,1 7,18 12,4 1,94 10,3 15,29
D,5680| 9,81 -0,047 100,48 8,36 14,78 13,17 25,51 11,85 17,21
0,7710( 10,24 14,73 30,48 14,41 28,94 10,29 0,49 7,73 24,51

Tai day: Ghi chu: DLD - Di¥ ligu do dac thuc té; A - Sw sai khac giira gia tri di¥ lidu do thuc té va gia tri
“PPV” thu duwoc trén mé hinh sé.

Tir cac sb liéu thuc ng."iém tai cac Bang 1, Bang

2, chung t6i rdt ra cac m01 G 1an hé gitra gia tri van toc

"RPV’ (mm/s) va hé sb Dan'ping “€”, thai gian “t’ (s)

(Bang 3); cac mbi i quan hé gitra gia trj “PPV" (mm/s)
va moé dun dan hdi dong “Ey” (GPa), thoi gian 4" ( (s)
(Bang 4).
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Bang 3. M6i quan hé gitra gia trj van téc "PPV” (mm/s) va cac hé sé Damping “£", thoi gian “t” (s)

Ne “PPV” t (s) E (%) No “PPV” t (s) £ (%)

1 16,54 | 0,0064 3 17 11,42 | 0,0064 5 .
2 15,75 | 0,033 3 18 10,61 0,033 5

3 15,27 0,061 3 19 19,81 0,061 5

4 14,66 0,163 3 20 9,16 0,163 5 i
5 17,08 | 0,264 3 21 12,58 0,264 5 4
6 18,75 | 0,366 3 22 12,4 0,366 5"

7 15,78 | 0,568 3 23 13,17 0,568 5

8 17,35 0,771 3 24 10,29 0,771 s 5

9 13,50 | 0,0064 4 25 9,63 0,0064 6

10 12,65 | 0,033 4 26 8,5 0,033 6

11 11,99 0,061 4 27 7,43 0,061 6 -

12 11,30 0,163 4 28 6,5 0,163 6

13 14,96 0,264 4 29 11,29 | 0,264 6

14 14,70 0,366 4 30 10,3 0,366 6

15 14,59 0,568 4 31 11,85 | 0,568 6 -

16 13,546 | 0,771 4 32 7,73 0,771 6

Béng 4. M6i quan hé giira gia trj vén téc “PRV” (mm/s) va mo dup dan hoi dong “E,”, thoi gian “t” (s)

Ne ‘PPV” t(s) Eq (GPa) 16 11,42 0,0064 60

1 5,84 0,0064. 40 17 10,61 0,033 60
2 7,22 0,033 40 18 9,81 0,061 60
3 9,7 0,061 40 19 9,16 0,163 60
4 13,8 0,163 40 20 12,58 0,264 60
5 1,23 0,264 40 21 12,4 0,366 60

6 4,16 0,366 40 29 13,17 0,568 60
7 14,73 0,771 40 23 10,29 0,771 - 60
8 e 0,0064 50 24 9,63 0,0064 70

9 12,386 0,033 50 25 8,5 0,0337 | %ve 7D
10 12,48 0,061 50 26 7,43 0,061 70
11 12,56 0,163 50 7t 6,5. 0,163 70 1
12 9,7 0,264 50 28 11,29 0,264 70 A,
13 13,1 0,366 50 29 10,3 0,366 70
14 8,36 0,568 50 30 11,85 0,568 70
15 14,41 0,771 50 31 7,73 0,771 i, 70

3.2. Nghién ctiu xéc dinh mé hinfy héi quy (céng
thirc thyre nghiém) ham mét bién PPV=F(RMR)
Trong cong bo [2], trén co s& gia tri “RMR” tai

{2,4991.RMR’-539,79.RMR2+J
PPV=(7.108,e'°’171'RMR)_(D/ \/6) +38736.RMR-921961

Mé&c du day 1a ham mét bién, tuy nhién cong
thire thire nghiém nay cho phép xac dinh nhanh gia
tri van tbc “PPV” theo bién sé dwoc str dung nhiéu
trong thi cong, thiét k& cong trinh ngdm “RMR”.
Diéu nay co y nghia Ién trong thue té. Nhung, ham
mot bién (1) khéng thé thé hién méi quan hé phirc

tap gitra van téc “PPV" va cac yéu t6 anh hwdng khac.

m CONG NGHIEP M0. SO 5 - 2018

viing nghién clru va van téc “PPV” ching tdi-da xay
dung dwoc méi quan hé gitra van tbc ‘PPV” va
‘RMR" cho dé granite c6 dang ham mét bién nhuw, sau:
) o
(1.
3.3. Nghién ctru xdc dinh mé hinh héi quy (¢éng
thire thye nghiém) ham hai bién PPV=F(t, &7
Sau khi str dung cac s6 liéu dau vao clia Bang
3, chwong trinh tim cac ham sd thue nghiém da
bién bing ngdn ngr 1ap trinh Pascal, ching t6i da
tim ra 8 mé hinh hdi quy (cong thirc thwe nghiém)
hai bién PPV=F(t, £) c6 cac dang nhw sau:

.
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> M0 hinh hoi quy (céng thirc thwe nghiém) thtr nhat:

PPV = (22,79234594 +1,869482396 x t - 2,395575 x &); R=0,893979909;

» Mb hinh héi quy (ham sé thwc nghiém) thi hai:

PPV =44,22654386 x (1)(0:019189564) , (1)(-0.851966012). p—() 862315649;

> M8 hinh hdi quy (cong thirc thuc nghiém) the ba:

PRV =28,34714424 +0,256358327 xLn(t) - 10,39255873x Ln(£); R=0,89282091;

>, Mo hinh hbi quy (cong thirc thee nghiém) thir tw:
PRV = o(28:4382232+0,149721623x1-0,198405487xE). o 0.872924479:

» Mb hinh hdi quy (cong thire thue nghiém) thie nam:

PPV =2,429543638 - 0,00036984 x (1/t) +42,58737885x(1/£); R=0 878350835
> Mb hinh héi quy (cong thirc thye nghiém) thir sau:

PPV =30,82911989 x (1)(%:019189564) , o(-0.198405487xt). R-0 867466571;

3 Mb hinh hdi quy (céng thirc thwe nghiém) thee bay:

PPY =40,79663415 x (e)\(%:149721623)t]  (1y(-0,851966012). p_). 867805953;

> M6 hinh hdi quy (cong thire thye nghiém) thir tam: ;

PPV =(30,82911980)x ()(%019189564) , o[[-0198405487)-¢], Ry 867466571,

@)
(4)

(®)
(6)

(7)

(8)

(9)

Tai day: PPV ~Gi4 trj van téc dao dong dinh, mm/s;
t - Thovi gian tai theri diém khao sat tinh tiF thoi diém
nd min, §; & - Hé sé:giam chan damping; R - Hé s6
twong quan bdi.

Sau khi so sanh gia tri hé sb twong quan boi

“clia cac'md hinh hdi quy (2)+(9) chdng t6i xac dinh:

e

-

L )

md hinh hdiquy (2) c6 gia tri hé s twong quan bdi
I6n nhat R=0,893979909. Mé hinh héi .quy (cong
thire thiee nghiém) nay cé thé st dung 1am co s&

' co' ban ban dau dé xac dinh “khéi lwong thudce nd

|&n.nhat cho mdt 1an nd” trén thuc té.

3.4. Nghién ctru xdc dinh cdéc mé hinh héi quy
(cong thirc thwe nghiém) hai bién “PPV”—F(t Ey

Sau khi sir dung céac sb liéu dau vao cla Bang
4, chwong trinh tim cac ham sb thwc nghiém da
bién bang ngén ngi¥ Iap trinh Pascal, chung toi d4
tim ra 8 mé hinh hdi quy (céng thtrc thwe nghiém)
hai bién PPV=F(t, Ed) co cac dang nhw sau:

» Mb hinh héi quy (céng thire thue righiém) thr nhat:
PPV =(6,455058569 +1,066579218x t + 0, 05564375xEy); R=0,196471884; (10)

» M@ hinh héi quy (ham sé thwc nghiém) thi hai:

PPV =1,041779166 x (t)(%008098489) , (E | (0:554901612), R0 247439555, (11)

» M0 hinh héi quy (céng thirc thwe nghiém) thir ba:

PPV =64,3955042 +0,256358327 xLn(t)-12,88060972x Ln(E, ); R=0,892814135;

» Mb hinh héi quy (cong thirc thwe nghiém) thir tw:

PPV ¥ e{ﬁ,008417125+O,210416129><t+0,085759356xEd). R=0 238822161:

» M6 hinh héi quy (cong thire thiee nghiém) thie nam:

PPV =-0,124681818- 0,00036984 » (1/t) + 667,1931953x (1/E,); R=0,881359138;

“3% M®& hinh hf“)i‘quy (céng thirc thire nghiém) thr sau:

PPV =6,427883851x (t)(0:009399918) . (5)[(0.087692777)Ed]. R0 211258111;
-» Mé hinh*hdi quy (céng thire thie nghiém) thir bay:
TPV =1,011323406 x (¢) (020778731 (£ (0543926143, R=0 270474863;
;;> Mb hinh hdi quy (cong thirc thwe nghiém) thir tam:
PPV =6,008417125 x ()[(%-210416129):t] , (5((0,085759656)<E,]. R-() 238822161:

(12)

(14)

(15)

(16)

(17)

Tai day: PPV - Gia tri vén tbc dao dong dinh, mm/s;
t - Thoi gian tai thoi diém khao sat tinh to thoi dlem

"né™min, s; Eq - M dun dan héi déng; R - He sb

twong quan boi.
Sau khi so sanh gia tri he s6 twong quan bdi cha
cac, mdé hinh hdi quy (cong thirc thuc nghiém)

(10)+(17) chung t6i xac dinh: mdé hinh hdi quy
(cbng thirc thyc nghiém) (12) co gia tri hé sb twong
quan bdi Ion nhat R=0,892814135. M6 hinh hoi
quy (cong thtee thire nghiém) nay co thé sir dung
lam co s& co ban ban diu dé xac dinh “lwong”
thudc nd don vi” trén thuc té.
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Bang 5. Méi quan hé gitra van téc “PPV” va hé
sé damping “¢, thoi gian “t’, va mé dun dan hoi
déng cha khoi da “E4”

Ne | “PPV” T E £ H
1 11,72 10,0064 | 50 5 0
2 11,3 0,163 70 4 0
3 10,61 0,033 60 5 0
4 8,32 0,061 50 6 0
5 7,73 0,771 70 6 0
6 7,43 0,061 70 6 0

3.5. Nghién ctru xdc dinh céc mé hinh-héi quy
(céng thirc thuc nghiém) ba bién “PPV"’= F(t Ey &

Duva trén két qua do dac thuc t& tai hdm Croix-
Rousse (Bang 1, Bang 2) chung t6i dwa ra két qua
st phuy thuoc cla van téc “PPV” theo ba thang $6
gdm hé sb damping “€", thoi gian “t", va mé dun
dan hoi dong cua khdi da “Eq” nhw Bang 5. Sau khi
str dyng cac sb liéu Bang 5, chuong trinh tim cﬁc
ham sé thwc nghiém da bién bang ngon nglr Iép
trinh Pascal, ching téi da tim ra 11 md hinh hpl
quy ba bién PPV=F(t, E4, £) c céac dang nhuw sau:,

» M6 hinh hdi quy (cong thirc thue nghiém) thi nhat:

PPV =(26,497870025 + 0,4872600711xt-0,086766739xE, - 2,197102227 x &); R=0,970480275;

» M® hinh hdi quy (ham sb thwe nghiém) thir hai:

PPV = 5,479455786 i (t)(-ﬂ,024317111} & (Ed)(-0,37108331) o ((;:)(-1,072039543); R=0,968071 399:
» M0 hinh hdi quy (céng thiec thwe nghiém) thir ba:

(1 8)“_”

(19)

PPV =38,05087288 - 0,269008911xLn(t) - 3,076959449x Ln(E, ) - 9,983995018 xLn(g); R=0,973794234; (20)

» Mb hinh hdi quy (cdng thire thire nghiém) thie tu:
PPV = e(4,DG1958308+D,056244176xt-0,009530553xEd-0,234058115><E_,). R=0.9750001:

(21)

» Mb hinh hoi quy (céng thire thure nghiém) thé ndm:
PPV =-2,335699529+0,011883335x(1/T) +140,8814805x(1/E, )+4?,3115905x(1/£); R=0,975722017; (22)
» Mb hinh héi quy (céng thirc thire nghiém) thir sau:

PPV = 4 356929227 x (T)( -0,023100363) ( )[( -0,006446419)=E ] (g) (-1,073281227). R O 969197356 (23)
» M6 hinh hoi quy (cong thire thire nghiém) thir bay:

PPV = 4,8941 1731 7 % ( ) (-0,018614246) % (E ) (-0 376230855) ( )[(-0,21.7\754272}(&_‘]; R=0,9761 50633, (24)
> M& hinh hoi quy (céng thire thye nghiém) thir tam: y _ .

PPV = 6, 579113515 x (e)[(0,042906913)xt] % (Ed_)(-0,539075741) % (é)(-1’159819379); R=0’961 171 827, (25) ‘
» Mé hinh hdi quy (céng thire thiee nghiém) thie chin:

PPV = 4,779452758 x (g)(0:048844617)<t] . )[(-0,010078617)E, ], ((-1,160663177), R=0,96356887.; -7 (26)
» M6 hinh hdi quy (c6ng thire thwe nghiém) thir mudi:

PPV = 5 773736672 x ( )I(U ,051432765)xt] 5 {E ) (-0,55901163) ( )[( -0,234192886)<E]. R O 973292?71 -(27)
» M6 hinh héi quy (c6ng thirc thre nghiém) thir muwei mot; - Vo '
PPV =(3,750348033)x (t )( 0,017619142) __ [(-0,006486009)-E,] (- 0,217739924)xg]_ R=0.9769915. : o)

Tai day: PPV - Gia trj van téc dao déng dinh, m/s; t-
Thoi gian tai thoi diém khéo séat tinh tlr thoi diém nd
m|n s; Eq - M6 dun dan héi dong cla khoi da; & - Hé
s6 gidm chan damping; R - Hé sb tu’b'ng quan bdi.

Sau khi so sanh gia tri hé s6 twong quan bdi
clia cac mé hinh hdi quy (cong thirc thye nghlem)
(18)+(28) chung téi xac dinh: mé hinh h0| quy
(cong thirc thue nghiém) (28) co gia tri hé s6 twong
quan boi I&n nhat R=0,9769915. Md hinh héi quy
(cong thirc thye nghlem) nay cé thé sir dung lam
co s& co ban ban dau dé xac dinh “lugng thuée nd
don vi” trén thyc té.

4. Két luan
Cac két qua nghién clru trén day cho phép rit ra

m CONG NGHIEP MO. SO 5 - 2018

mot sb két luan nhw sau:

> Gia tri van téc “PPV” phu thuoc vao rat nhleu
yéu tb khac nhau: cac tinh chat co ly clia dat da xung
quanh khu vire nd min (mo dun’ dan héi déng “Ed",
hé sb giam chan €, thO’I gian tai thoi diém
khao sat tinh ti thO‘I dlem nd min “t”, khoan cach
“H” tir vi trf khao séat, dac tinh cla loai thuoc no str
dung,... va nh|eu thong sb khac;

> Viéc khdo sat van téc “PPV” theo mt‘)t sb
tham s da duoc tlen hanh thong qua viéc kha’o sat
“PPV" nhwr ham 1 &n ctia &n sb can khao sat chang
han nhuw thei gian “t”; mé dun dan héi dong “E4”,
Tuy nhién, “PPV” 1a théng sé anh hudng boi nhiéu

£

«

yéu t6 trong cting mot thoi diém nén viéc khdo sat -
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- “PPV” theo mét yéu tb riéng ré khong phan anh hét
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dwoc diéu kién thch té cla cong trinh dwoc danh
gia tac dong do nd min dao ham;

> Két qua nghién ctru anh hwdng cta véan téc
“PPW xét dén nhiéu théng sb (xay dwng ham da
blen), hau nhw chwa duwgc dé cap ngay ca cac céac
cong tnnh khoa hoc quéc té hién nay do sw phirc
tap ¢ua céc tac do dac thuc té va dinh Iwcrng gia tri
céc yéu tb anh hudng; i

> Bai bao da xay dung dwoc md hlnh h0| quy
théng qua mbi quan hé gitra van toc “PPV” va cac
tham sé anh hwo’ng bang viéc xay dwng cac ham
mot bién, hai bién, ba bién sb. Day Ia nhwng két
qua m¢&i ma it cac cqng trinh dat dwoc ngay ca cac

cong bo khoa hoc quéc té.0
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SUMMARY

This paper

. between “PPV” and some effect parameters |
| to study the effect of blast vibration on an |
| existing tunnel project through using variable |
| equations such as ratio damping, dynamic |
. elastic module, time, distance,... The obtained
. conclutions in the paper will be new
| foundation to study the effect of blast |
. vibaration on an existing tunnel project |
thought establishing variable equations. The

| variable equations can be applied to |
| equivalent conditions. &

presents new

relation |

CONG NGHIEP MO. SO 5 - 2018 m



