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1. MO DAU

Cac mo da g Péng Nai va mot s6 tinh khac ¢
ving dong bang Nam Bo di duoc khai thac tir lau.
Hién nay do su phat trién nhanh cua nén kinh t€,
nhu cdu vé vat lieu xay dung ngdy cang tang nén
viec khai thic ¢ cac mo "tai chd" ¢6 ¥ nghia kinh
t€ 1on. Song do qua trinh do thi hod manh nhiéu
md d4 da nim rat gdn khu dan cu dong dic, viéc
khai thdc gay nén nhiéu van dé vé méi trudng rat
cdp bach, trong s6 d6 ¢6 vin dé nd min phi da gay
anh hudng dén dai song nhan dan ciing nhu mot s6
co 50 san xudt cong nghiép.

De xac dinh mitc do anh hudng dén moi trudng
cua cac vu no Khai thac da can phai xac dinh tham
s6 vu nd gdy ra mot cich dinh luong 1am co s¢
dinh gia tic dong clia ching dua trén cac tieu
chuén hién hanh.

Tren the gidi tr thap nien ddu cla thé ky 20
ngudi ta da sor dung moi tudgng guan gilta gia toc
dao dong cltd ddt va mirc do pha hoai cia cac vu
nd. Sau do, tr nam 1930 nhiéu nha nghién ciru cho
ring van toc dao dong c6 lien he chit ché hon vai
cuong do cua nhitng tic dong dia chan. Thai gian
gdn day lai co cong trinh nghién ctu khang dinh
gia tri gia toc phan anh tot hon tac dong cua cic
rung dong mat dat [4]. Do chua co su thong nhat
trong nguyén tic xay dung tiéu chuin nén mdi
nude ap dung nguyén tic rieng cua minh. O Viét
Nam dén nay ciing chua c6 tiéu chudn giam sat né
min nén 6t hon ca 13 ta nén do ca gia t6c 1in van
toc chuyén dong néu co thé duge.

Ti trudc dén nay dd cd nhiéu cong trinh
nghién clru viéc giam sit cic vu nd & Déng Nai.
Ddu tien phdi ké dén cong tic do bang may dia
chan tham do ESS va MAX. May nay chi cho phép
ghi gia tri van tdc, mat khac khoang thoi gian do

cting han ché khong thé kéo dai qua vai gidy méi
bang ghi. May do cua Phong thi nghiem Co hoc
Ung dung Truong DHKT tp H6 Chi Minh ciing
mdi chi do mot thanh phdn gia toc.

D€ goép phdn giai quyét nhiem vu dat ra mot
cach toan dién hon, 1an ddu tién chiing toi dua vio
do thitr nghiem tram dia chan di dong 6 kénh cho
phép ghi tu dong ca gia tri gia toc 1dn van téc.

Do & Viét Nam chua c6 tieu chudn giam sit no
min nén két qua do chi dirg lai ¢ mixc trinh bay
céc tham s6 cia vu nd co lien he vai cic tieu chuin
clia mot s6 nudc.

II. VE TIEU CHUAN GIAM SAT VU NO

Hién nay & mot s6 nudc ngudi ta di dua ra cic
tieu chudn giam sit cac vu né (bdng 1-3). Co 5O
cua cac quy pham nay duge xay dung tir cic nghién
cltu v quan sit cic ngudn rung dong bit diu gay
nguy hiém (cAc vét nit ddu tién xudt hién trén cic
cong trinh) cho cic déi tugng cdn bao vé nhu nha
0, cong xuong, cong trinh dan dung, quoc phong...
O nhiéu nudce quy pham kiém tra dua trén quan hé
van toc - tdn $6, mot s6 nude khéac lai ding quan
hé gia toc - tdn s6, hodc dung cd hai moi quan he
trén. Tuy nhién quan hé van t6c - tdn s& duge su
dung rong rdi hon do thiét bi do don gian va gia
thanh ré hon.

III. THIET BI PO

D¢ gép phan nghién ciu danh hudng cia cic vu
nd min khai thic da dén moéi truong, chang toi di
sif dung bo thiét bi chuyén dung 1a tram dia chan di
dong ALTUS K2 high dinamic range strong Motion
Accelerograph do hang Kinemetric, My san xuit.
Thiét bi ndy c6 thé quan tric dugc ca cac tran dong
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Bdng 1. Nhimg gidi han an toan ctia chan déng d5i véi cac céng trinh khac nhau

Tieu chudn do J. F. Wiss dé nghi [3]  1i¢u chuan  Tieu chuan

Anh Anbo
Loai ciu tric '
Diy tin 59 BlenOdOng do V}iir; ttall; hay ppv ppv
(Hz) ! tICLdICo  (mm/sec)  (mm/sec)
(mm/s) £idi
1. Ciu trac beé tong chiu luc hodc c6t 10- 16 30 -

thép nhu 1a cic nha may, twong c6 60 - 90 30-40 - 50 50

dmh thap bang thep, ciu, duong 10-30 - 12
30 60 - 12-18

2. Nha cao tang uong va san bdng 10 - 60 18 -
bé tong, tuong bé tong hoic twong 60 - 90 18 -25 25 25
gach, duong hdm c6 két cdu gach 10 - 30 - 8
3. Cac di tich lich sir hodc nhimg cdu 10 - 60 8 -
tric nhay cam khéc 60 - 90 12-18 - 75 5
10-30 - 3 ’
1gHa-ds JLin 30-60 : Rt b X v, B 9.5
4. Nha cao tang ¢d tuong gach vatrin 10 - 60 112 - -
bang gb va nhitng nha trong tinh 60 - 90 12 - 18 -
trang st dung kém 10-30 - 5
30-60 - 5-8 12 12.5

Bdng 2. Gigi han an toan ctia chin déng, tiéu chuin cia Dirc (DIN-4150)

MouigaiitRie DAy tdn s nén chuan (Hz)

10 10 - 50 50-100

1. Cdu tric bé tong chiu luc hoic cot thép nhu cic nha
m&y tu(mg co' dinh thép bfing thép, cdu, kénh ha,

A fﬁbng el et W WS o W
be tOng hoac tuorng gach, phong ngdm hoic dudng 20 20-40 40 - 50

3. Cac di tich llch sur hoac nhu’ng cdu tric nhay cadm
Khac

4. Nha cao tdng c6 tuong gdch va trdn bang g6 va ' =
nhitng nha trong tinh trang sir dung kém

Bdng 3. Van t&c gidi han cho phép Vcep theo tiéu chuin clia OSM - 8507 (My)

Téns6, Hz Vep, mm/sec Ténso, Hz Vcp, mm/sec Tanso, Hz Vep, mm/sec  Ténsd, Hz Vep, mm/sec

1 5,5880 14 22,2250 21 33,3375 28 44,4500
2 11,1760 15 23,8125 22 34,9250 29 46,0375
3 16,7640 16 25,4000 23 36,5125 30 47,6250
4 19,0500 17 26,9875 24 38,1000 31 50,8000
i ¥ 18 28,5750 25 39,6875 o, J

12 19,0500 19 30,1625 26 41,2750 100 50.8000
13 20,6375 20 31,7500 27 42,8625
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dat nho cd chan tam khong sau va cudng do yéu.
Thuc t€ sit dung mang quan tric bing may K2,
chiing to6i di ghi vd xic dinh chdn tam cing
Magnitut ctia trén 30 tran dong dat nhd co M = 0,8
- 2,5 x4y ra & ving déng bang song Hong [2].

May ALTUS K2 ¢6 6 kénh ghi gébm 3 thanh
phdn gia t6c va 3 thanh phdn van t6c. May duogc
trang bi hé thdng dinh vi GPS cho phép xéc dinh vi
tri va két noi voi dong hd vé tinh vai do chinh x4c
cao. May hoat dong hoan toan tu dong : mbi khi co
1 vu né x4y ra, séng dia chdn dén cac ddu thu o bat
ky kénh ndo, néu co bién do 16n hon ngudng dat
trudc may sé tr dong ghi vao & cimng tin hiéu § tat
ca cac kenh.

Tat ca cac viéc trén duoc thuc hién tir méy tinh
xach tay thong qua 2 phin mém diéu khién Quick-
talk for Windows va Quicklook for Windows, dung
d€ diéu khién may nhu dat va sita ché do ghi, kiém
tra cac chirc nang may... va xi 1y so bo ket qua ghi
duoc, con bo phdn mém PCSUDS ding dé xir 1y va
phan tich s lieu do dugc.

IV. KET QUA NHAN BUGC

Cong tac do thuc dia dugce tién hanh tai 2 diém
nam khong xa cac mo da dang khai thac :

1. Diém do dat tai nghia trang Dién Chau da
ghi duge 5 vu nd, 3 vu ddu do khong biét dia diém
nd nén tam goi 1a N8 1 (file ghi : ug004.evt), N6 2
(file ug005.evt) va N 3 (file ug006.evt) ; 2 vu nd
sau gobm nd & mo da Tan Dong Hiep (file
ug009.evt) va Hoa An (file ug010.evt).

b ]

2. biém do dat tai 4p Binh Ho4, xa Hoa An ghi
duoc 2 vu nd : 1 tai mo Tan Hanh - file ul009.evt
va mot vu nd khic khong xac dinh duge vi tri bén
tinh Binh Duong tam goi 1a né Binh Duong - file
ulO11.evt.

Hinh [ va 2 1a vi dy bang ghi va két qua tinh
pho ctia mot vu no.

Trén cic bang ghi co6 mot s6 dic diém sau :

- Bang clia vu né 2 ghi dugc 2 vu nd lién
ti€p, cach nhau mot khoang thai gian 5,11s,

- Bang vu né 3 ghi 2 vu nd cach nhau 4,04s,

- Bang vu né Tan Dong Hiép ghi 2 vu nd
cach nhau 6,19s,

- Bang vu né Binh Duong gém 3 vu nd cach
nhau 2,62 va 8,68s.

Cb thé cic vu né lien tiep khong phai do né & 2
- 3 noi ciing dén may ma do cong nghé né min va
viec b trf mang luéi nd min tao ra.

- Gia tri gia t6c va van t6c do dugc ¢ cic bing
déu cho thdy thanh phdn thing dimg nhé hon so
vdi cAc thanh phdn nam ngang (=50 - 60 %). Diéu
nay cho thdy, d€ quan tric cac vu nd, néu khong co
may do 3 thanh phdn, cdn uu tién do cac thanh
phén ndm ngang.

- O mot s6 kenh ghi song dao dong khong phai
xung quanh diém O ma quanh mot mic nao do.
Cén lvu ¥ diéu nay khi tinh toan.

Bdng 4 12 két qué thu dugc ngay trén bang song
ghi, nghia I cic duong ghi téng hop cua tdt ca cac
tdn s6 (d€ co thé danh gia tac dong moi trudng con
cdn xac dinh bién do song O tung tdn s6 nhu sé
trinh bay & phdn sau).

Co thé dua ra mot s6 nhan xét sau :

- Nhin chung cac gia tri gia tdc va van téc déu
phi hop v6i nhau, nghia 12 khi gia toc dat gia tri
16n thi cling ing voi gia tri van toc 16n va nguoc
lai, khoang gia tri clia chiing ciing phit hop véi céac
két qua do trong vin lieu. Tuy nhién ta ciing thdy &
vu nd 2 véi gia tri gia toc twong duong vdi vu nd 1
va Tan Pong Hiép, song c6 van t6c chi bing mot
ntra (25,47 so vdi 51,5 va 55,92 mmy/s). Day c6 1€
12 mot vi du cho thdy trong quan sit cic vu nd, do
gia tdc cho s6 lieu dn dinh va chinh x4c hon so véi
gié tri van toc.

- Da ghi nhan duoc 2 vu nd cb gia tri gia toc va
van toc 16n 1a Héa An va Tan Hanh véi gia toc
twong tng 12 660 va 588 mm/s’ va van téc 1a 76,5
va 70,9 mm/s. C6 3 vu nd ¢ xa gay chan dong yéu
tai cic diém do 14 N& 2, Né 3 va Binh Duong. Cac
vu né trung binh 13 N& 1 va Tan Dong Hiép. D4 thi
phan bo phé nang lugng cua cic dudng quan st
dic trung cho su phan bé nang lugng G cac tdn s6.
Ta thdy ning luong tap trung ¢ mot s tan sO, trong
d6 tin s6 7 - 9 hz 1 phé bién nhat (bdng 5).

Phd bién do clia cac dudng cong ghi dugc phan
anh sy phan bé bién do theo tiung tdn s0, hay noi
cich khac 12 mirc do dong gop clia timg tin s6 dé
tao nén dudng téng hop ma ta ghi duge trén bang.
Pay 1a budc phan tich rdt quan trong bdi vi chinh
tir phd bién do ta xac dinh duoc bién do cua song ¢
timg tdn s6, so sanh chiing v&i cac tieu chudn giam
sat cic vu nd néu ra O phdn I c6 thé xac dinh dugc
vu nd ¢ gy ra chan dong vugt qua ngudng cho
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2/25/1380 (56]  11:24:37.000

Joisplay 676

Al RO D1 VO
Cond 11.33:1

ICond 2.75:1

EZ 4€.2500 E 74.0000

Ch. 1 M
0.6423469vmax

0.5672942vmid
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: B
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Bdng 4. K&t qua phan tich tai liéu do dia chén cac vu n& min khai thac da khu vuc Péng Nai

T Tén vu nd, tén file Thai gian nd T (mm/s) V(cm/s)
Neay 9/11/99
1 N6 1, ug004.evt 11h04'11" 321,28 S 510)
2 N6 2, ug005.evt 11h06'01" 389,29 25,47
3 N& 3, ug006.evt 11h09'02" 69,00 05,81
4 Tan Bong Hiép, ug009.evt 11h3129" 360,92 55,92
5 Hoi An, ug010.evt 11h40'51" 659,66 76,53
Ngay 11/11/99
6 Tan Hanh, ul009.evt 11h24'37" 588,41 70,95
i Hoéa An, ugO11.evt 11h3821" 174,04 24,67
Bdng 5. Tan s& tap trung bién do va nang lugng
Ten vu né NG 1 NG 2 NG 3 Ta'l‘{i?g“g Hoi An  Tan Hanh Dli‘gf]‘g
Tdn so tap trung 7,0 31,5 9,1 21,5 7,0 230 7.0 9,1 73 340 88 420 29 89
nang luong 400 310 40,1 27,0 40,0
Gia tri 16n nhat
10,5 5,13 1,70 11,20 18,20 18,20 4,90

clta phé gia toc,
mm/s

Ghi chu : gi4 trj tin s6 in dam @ng v&i bien do va nang lugng 16n nhat

phép hay chua. Ta nhan thdy so vai gid tri van t6c
dinh do truc tiép, cic gia tri nhan dugc O bang 5
nho hon - chi bing khoang 30 %. Diéu nay c6 thé
1y gidi 1a do gia tri van téc dinh do duge c6 su
tham gia cua nhiéu tin s6 khac nhau. So sanh voi
céc tieu chudn clia nude ngodi ta thay :

- Cac vu nd N2, N3 va Binh Duong khong vuot
qué ngudng cho phép & moi tin s6.

- Cic vu ndé N1 va Tan Dong Hiép ciing nim
trong ngudng cho phép d6i voi hdu hét moi loai
cong trinh, x4p xi bang ngudng doi voi cic tieu
chuén clia Wiss, Anh va An Do, vuot qua ngudng
theo tieu chuin clia Pirc. Néu so véi tieu chudn
cia My (khong phan biét loai cong trinh) thi céc
vu né nay chi bing hon mot nira ngudng cho phép.

- Cac vu né Hoa An va Tan Hanh ndm xdp xi
dudi ngudng cho phép déi vai cac loai cong trinh
twong doi kién c6 (muc 1 va 2 cla cic tieu chudn
néu trén),vugt qua ngudng déi voi di tich lich s,
cac cong trinh nhay cam va cong trinh cii nat trong

tinh trang st dung kém. Tuy nhién néu so vdi tieu
chudn clia M§ thi van nam trong khoang cho phép.

KET LUAN

Tir két qua thu duoc ¢6 thé dua ra mot s6 nhan
xét sau :

1. Két qud do & 2 vi tri dd ghi duoc 7 vu né,
trong d6 chi c6 3 vu biét duogc vi tri né. DA xic
dinh dugc truc tigp va chinh x4c cic gia tri gia t6c
va van téc dinh clia tat cd cic vu nd.

2. Céc vu nd ¢6 tdn 6 (g v6i bién do cuc dai
ndm trong khodng 7 - 9 hz, rieng cic vu nd d xa
hon (nhu N6 1, N6 2, Né 3, Binh Duong) c6 tin s6
cao hon va ndm trong khodng vai chuc hz.

3. D€ nghien cttu 4nh hudng cla cic vu né nén
do truc tiép tat ca cic thanh phdn cua gia toc va
van toc, néu khong ¢é thiét bi phi hop thi uu tién
do cic thanh phdn gia téc bdi vi viéc tinh toan véin
téc tr gia téc chiu sai s6 it hon so vai tinh gia toc
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tir van t6c, mat khac may do gia toc hoat dong én
dinh hon, nh4t 12 khi do gdn cac vu n6 [dn.

4. May ALTUS K2 14 loai c6 thé dung dé giam
sat va theo doi cac vu nd, ngoai cac nhiém vu duge
gidi quyét trén day nhur do truc tiep gia téc va van
t6¢ may (hodc mang bao gém mot sO may) con cd
khé nang dinh vi chinh xdc vi tri no. thai gian nd.
nghién ciru pham vi dnh huong cua cic vu no dua
trén mot so tiéu chuan dit trudc.

5. Cac tiéu chudn néu ¢ muc II gdn nhu tuong
duong nhau, tuy nhién tiéu chuan cia Dic la Kkhat
khe nhit, tieu chuin ctia My thoang hon ca. Khi
d6i chiéu véi cac tieu chudn giam sat nd cta cac
nuoc ta thay nhiéu vu nd da ghi nhan 1a duoc phép
voi tieu chufin ndy song lai khong dugc phép so
v&i tieu chudn khac. Diéu ndy cho thay su cin thi€t
phdi xay dung tiéu chudn giam sat ctia nudc ta.
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SUMMARY

Estimation of ground motion characteristics caused
by mining blasting by accelegraph K2
in Dongnai province

The ground motion caused by blasting in some
locations is strong and may become the reason of
building damages. To minimize or eliminate the
possible damages, the measurements of ground
motion parameters were carried out by using the
high dynamic range accelegraph, developed by
Kinemetric Company in some areas of Dongnai
province. The instrument allows us to record both
three components of acceleration and three
components of velocity. The peak ground motion
values caused by different explosions were
estimated. The ground acceleration time histories
produced all the explosions were transferred to a
frequency domain to study their contents. The
frequency band in which is concentrated the
energy of seismic wave was found.

To estimate the stability of structures,
surrounding the explosive positions, the correlation
between the ground motion parameters, obtained
in this study and some safety standards was
conducted. It is interesting that, most of the
explosions did not produced the ground motion
values lager than the safety standard OSM-8507,
but some values are exceeded the German safety
standard DIN-4150. The difference between the
safety standards is the problem for us to choice
which one for use. Obviously, it will much better if
we can prepare the safety standard for Vietnam.
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