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TRINH VIET BAC, DINH VAN TOAN. W CHi HIEU

I. MO DAU

C6c mo d6 ct Ddng Nar vA mOt sO tinh kh6c o
vung ddng blng Nam BO di duoc khai thlc tu ldu.
HiOn nay do su phit trien nhanh cua ndn kinh ta,

nhu cAu vd vet licu xAy dmg ngiy cdng tang nen
vi0c khar thirc o clc mo "tai ch5" c6 j,' nghia kinh
te ldn. Song do qu6 trinh d0 thi ho6 manh nhidu
mo dA di nim rdt gdn khu dAn cu dOng dirc, r,i€c

khai thSc gAy nOn nhidu vAn dd vd mOi truong rAt

cdp bAch, trong sd d6 c6 vdn dd nri min ph6 ci6 gay

iinh huong dOn doi sOng nhAn dAn cfing nhu mOt sO

co so sin xudt cOng nghiOp.

De x6c dinh mric do dnh huong den m6i truong
cua c6c vu nej khai thic di cAn phdi xlc dinh tham
sO vu nfj gAy ra m6t c6ch dinh luong lim co so
d6nh gi6 t6c dong cria ch0ng dua trOn clc tieu
chuAn hiOn hinh.

Tr€n the gioi tu thAp ni€n ddu cila thc ki 20
ngudi ta di sr? dung mOi tuong quan _rifa gia tOc

dao ddng cri1 ddt vd mftc do ph6 hoai cua cric vu
nd. Sau d6, tu nam 1930 nhi6u nh) nghi€n criu cho
ring van tOc dao dOng c6 Ii€n hO chit chC hon vdi
cuong d0 cui nhtng tlc dOng dia chAn. Thoi gian
gdn dAy lai c6 c6ng trinh nghien crru khang dinh
gi6 tri gia tOc phdn iinh tot hon t6c dong cria c6c

rung d6ng mat dAt [41. Do chua c6 su thOng nhdt
trong nguy€n tic xAy dung tieu chuan nen m6i
nu6c ep dung nguy€n tdc ri€ng ciia minh. O ViCr

Nam dcn nay cffng chua c6 ti€u chuAn gilm s6t no
min n€n tdt hdn cii tA ta nOn do cd gia toc lln r,4n

tOc chuyen dOng nOu c6 thd duryc.

Tu trufic dOn nay di c6 nhidu cOng trinh
nghicn citu vicc giAm slt c6c vu nii o Ddng Nai.
Ddu ti0n phrii ke dOn cOng tlc do bang miy dia
chAn tharn dd ESS vd MAX. M6y niy chi cho ph6p
ghi gia tri vAn toc, rnit khic khoing thoi gian do

cDng han cho khOng thd k6o dAi qu6 vii giay m6i
bang ghi. May do cua Phdng thi nghi€m Co hoc
Ung dung Truong DHKT tp Hd Chi Minh cDng
mdi chi do mOt thinh phdn gia tOc.

De g6p phAn girii quyOi nhi€m vu dat ra rx6t
c6ch toin dien hon, lAn ddu ti€n chfing tOi dua vio
do thL? nghiOm tram dia chAn di dOng 6 k€nh cho
ph6p ghi tu ddng ci gi6 tri gia tOc lin vAn tdc.

Do 3 Vidt Narn chua c6 ticu chuAn giAm sAt nfi
min nOn ket qui do chi dilng lai o mr?c trinh bd1,

clc tham sO cua vu nfi c6 li€n h€ voi clc ti€u chuAn
ctia mOt sd nudc.

u. G nEu cHUAN GrAM sAr w Nd

HiCn nay o m6t sci nu6c nguoi ta dA. dua ra cic
ti€u chutn giim s6t cAc vu nO (bcing 1-J). Co so

cua c6c quy pham nAy duoc xAy dmg tir c6c nghiOn
cuu v) quan slt c6c n_gudn rung dOng bit ddu gay
ngu)/ hiCm (cic v€t nft dAu tiOn xudt hi€n tr6n c6c
cdng trinh) cho clc dOi tuong cAn biio v€ nhu nhi
o, cOng xuong, c6ng trinh dAn dung, quOc phong...
O nhidu nu6c quy pham kiem tra dua trOn quan h0

vAn toc - tdn sO, mdt sd nudc khAc lai dDng quan

h€ gia tOc - tAn so, hoac dung ci hai mOi quan hO

tr€n. Tuy nhiOn quan he vAn tdc - tdn sd duoc sri

dung rOng rli hon do thiet bi do don gizin v) giir
thinh 16 hon.

III. THIET BI DO

De g6p phAn nghiOn cfu iinh huong cria chc vu
nej min khai thac de deh moi trudng, ch0ng roi dd

sr? ciung bo thiet bi chuyOn dDng lI trarn dia chdn di
dOng ALTUS K2 high dinunic rctnge stotrg Motit.ttt
Accelerograplr do hdng Kinentetric, M! stin xuat.
Thiei bi nAy c6 thd quan tr6c duoc ci c6c trAn dOng
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Bdng L Nhirng gidi hgn an toin cOa chih d6ng doi v6i c5c c6ng trinh kh6c nhau

Ti€u chudin do J. F. wiss dd nshi l3l Ti€u. chuln Tio! chudn
Anh An DO

[,oai cAu tric
Ddy tdn so

(Hz)

Bieh dong do VAn taihay
n6 min, thi0t bi co
(mm/s) si6i

30
30-40

t2

ppv ppv
(mm/sec) (mm/sec)

l. CAU triic bO t0ng chiu luc hodc cOt

th6p nhu li clc nhd m6y, tuong co
dinh, thap bang th6p, cdu, duong

fpm- 1gAm "ye 
p-hg;1g" 0""q

2. Nhe cao tdng c6 tuong vi sdn bang
b6 tong, tuong be tong hoic tuong
gach, dudng hAm c6 ket cau gach

trric nhay ciim kh6c

4. Nhe cao tdng c6 tudng gach vd trdn
bing 96 vd nhtng nhA trong tinh
trang sii dung k6m

l0 - 60 18

60-90 t8-25
l0-30
30-60

l0 - 16

60-90
l0-30
30-60

5050

2525

7.5

t2 l8

8

8-t2
8

12- l860-90
l0-30
30-60

J

3-5
l0-60
60-90
l0-30
30-60

t2
t2-18

5

5-8 t2 t2.5

Bting 2. Gi6i han an toin cia chAn d6ng, ti6u chudn cria Drirc (DtN-4150)

DAy tAn sei ndn chudn (Hz)
[.oai cfu tr0c

r0 l0-50 50 - 100

l. Ca'u tr[rc b€ tOng chiu luc hoac ccit th6p nhu c6c nhd
m6y tuong cO dinh, th6p bing th6p, cAu, k0nh ho,

Su"-Qp"g" ltdm I"gA"Ln yt"phg"ng_-dg ..

2. Nhe cao fdng c6 tudng vA sin bang bC tOng, tudng
b0 tOng hof,c tudng gach, phong ngAm holc dudng 20

[$m" "gprke"l -c-t"g" S"egh
3. eii ai ii;h ii;h-;r? hoac nhrngii'u trnc nhay cim .Jkh6c
4. Nha cao tdng c6 tudng gach vi trdn bang 96 vd

nhfrng nh) trong tinh trang sri dung k6m

20-40 40-50

3-8 8-10

5-15 t5-20 f

Bdng -1 V6n tdc gi6i han cho ph6p Vcp theo ti6u chudn crja OSM - 8507 (My)

Tdnsd, Hz Vcp, mm/sec

5,5880
n,1760
16,7640
19,0500

J
19,0500
20,6375

Tdnsd, Hz

t4
t5
l6
t7
l8
t9
20

Vcp. mm/sec

)) ))\n
23,8125
25Affi}
26,9875
28,5750
30,t625
3 r.7500

f

I
2
J

4

t2
l3

Tdnso, Hz Vcp, mm/sec

)t ?? ??75

22 34,9250
23 36,5125
24 38,1000
25 39,6875
26 4t,2150
27 42,8625

Tdnsd, Hz Vcp, mm/sec

28 44,4500
29 46,0375
30 47,6250
31 50,8000
JJ
100 50.8000
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ddt nh6 c6 chdn tam khOng stu vd cudng do y€u.

Thrrc td su dung mang quan tr6c bing mity K2,
chirng t6i de ghi vd xic dinh chdn t4m cing
Magnitut ciia tr€n 30 tran dong ddt nh6 c6 M = 0,8

- 2,5 xdy ra 6 ving ddng bang song H6ng l2l.

M6y ALTUS K2 c6 6 kcnh ghi g6m 3 thdnh

phdn gia tdc vd 3 thdnh phdn vAn toc. M6y duoc

trang bi h0 thong dinh vi GPS cho ph6p xdc dinh vi
tri vi k€i ndi vdi ddng hd vO tinh vdi do chinh x6c

cao. M6y hoat dOng hodn todn tu dOng : m6i khi c6

I vu nei xdy ra, s6ng dia chdn deh c6c ddu thu o bdt

k! kOnh nio, n€u c6 biOn d0 ldn hon ngudng dat

trudc m6y sE tu dOng ghi vio d ctmg tin hieu o ta't

ci c6c kOnh.

T{t ci cic viec ficn duo. c thuc hiOn ti m6y tinh

x6ch tay thdng qua 2 phAn mdm didu khi1n Quick-
talk for Windows vi' Quicklook for Windows, ding
dd didu khidn m6y nhu dat vi s&a chd do ghi, kidm
tra cic ch[rc nf,ng m6y... vd xri l! so bo ket qui ghi

duoc, cdn b6 phdn mdm PCSUDS dung dd xii l!' vd

phAn tich so liOu do duoc.

rv. dr QUA NHAN DuqC

Cong t6c do thuc dia duoc tldn hdnh tai 2 didm
nim khOng xa c6c mii d6 dang khai thic :

l. Didm do dat tai nghia trang Di€n ChAu dd

ghi duoc 5 vu nei, 3 vu ddu do kh6ng bidt dia didm
nein€n tam goi la Nd I (file ghi : ug004.evt), Nd 2
(file ug005.evt) vi N6 3 (file ug006.evt) ; 2 vu n6

sau gdm nti 6 m6 dA TAn D0ng Hicp (file
ug009.evt) vd Ho6 An (file ugOlO.evt).

I
2. Didm do dat tai dp Binh Ho6, xd Ho6 An ghi

duoc 2 vu nei : I tai m6 Tan Hanh - file ul009.evt
vdmot vu nej khac khong x6c dinh duo.c vi tri b€n

tinh Binh Duong t4m ggi ld n6 Binh Duong - file
ulOl I .evt.

Hinh I vd 2 li vi du blng ghi vd ket quri tinh
phci ciia mot vu nti.

Tr0n c6c bang ghi c6 mOt so dac didm sau :

- Bang ciia vu nei z gni duoc 2 vu nd licn
tiOp, c6ch nhau mOt khodng thoi gian 5,1ls,

- Bing vu nei 3 ghi 2 vu nd c6ch nhau 4,04s,

- Brng vu nd Ten Dong Hi6p ghi 2 vu n<i

cich nhau 6,19s,

- Bang vu nri Binh Duong g6m 3 vu nd c6ch

nhau 2.62 vd 8.68s.

C6 thd c6c vu nej lien tidp khong phrii do nei o 2
- 3 noi cirng ddn m6y mi do cOng nghO nd min vd
vi€c bO tri mang ludi nd min tao ra.

- Gi6 tri gia toc vd van tfic do duoc 6 c6c bing
ddu cho thdy thdnh phdn thing dung nh6 hon so

vji cic thdnh phdn nim ngang (r50 - 60 o/o). Didu
ndy cho thdy, dd quan tr6c c6c vu nei, neu khOng c6

m6y do 3 thinh phdn, cdn uu tiOn do c6c thinh
phdn nam ngang.

- O mOt so k6nh ghi s6ng dao dOng khong phrii

xung quanh didm 0 mi quanh mOt mtlc nio d6.

Cdn luu !'didu ndy khi tinh to6n.

Bdng 4ln kct quri thu duoc ngay trOn blng s6ng
ghi, nghia li cdc dudng ghi tring ho-p cira t{t cd cilc
tdn sd (dd c6 thd d6nh gi6 tic dong moi truong cdn

cdn x6c dinh biOn dO s6ng o tDng tdn sd nhtr s€

trinh bdy 6 phdn sau).

C6 thd dua ra mOt sd nhAn x6t sau :

- Nhin chung c6c gi6 tri gia tOc vd vAn tdc ddu

phn hgp vdi nhau, nghia li khi gia toc dat gi6 tri
lon thi cfrng (mg v6i gil tri vAn toc l6n vi ngtloc
lai, khoring gi6 tri cria ching cing phn hgp v1i cic
kdt qui do trong van liOu. Tuy nhi€n ta cfing thdy o
vu ntj 2 vdi gi6 tri gia tdc tuong duong vdi vu nei I

vi TAn DOng HiOp, song c6 vAn tdc chi bang m6t
nua (25,47 so vdi 51,5 vd 55,92 mm/s). Day c6 16

ld rnOt vi du cho thdy trong quan s6t c6c vu nej, do

gia tOc cho sd li6u dn dinh vi chinh x6c hon so vdi
gi6 tri vAn tOc.

- Di ghi nhAn duoc 2 vu nd c6 gi6 tri gia toc vi
vAn tdc l6n li H6a An vd TAn Hanh vdi gla tfic
tuong rlng li 660 vd 588 mm/s' vd van toc lA 76,5
vd 70,9 mm/s. C6 3 vu nti o xa gAy chdn dOng yOu

tai c6c didm do le Nd 2, Nei 3 vd Binh Duong. C6c

vu ntitrung binh ld Nd I vd Tan D6ng Hiep. Dd thi
phAn b0 phci nang lucrng ciia cAc duong quan s6t

ddc trung cho su phAn bd nang luong 6 c6c tAn sd.

Ta thdy nang luong tap fiung o mOt so tdn sd, trong
d6 tAn sd I - t hz la phd bicn nhdt (bdng 5).

Phei Uien dO cira c6c dudng cong ghi duoc phdn

6nh su phan bo biOn d0 theo tring tdn s0, hay n6i
c6ch kh6c lI mfc dO d6ng g6p cria tirng tdn so dd

tao ncn ducrng tring hgp mi ta ghi duo.c trcn bang.

Dey ld budc phan tich rdt quan trong b6i vi chinh
tu phei bicn d0 ta x6c dinh duo. c biOn d0 cria s6ng o
tung tdn sO, so s6nh chfing voi c6c ti€u chudn gi6m
s6t c6c vu nfi nOu 1a o phdn I c6 thd x6c dinh duo. c

vu nej c6 gAy ra chdn dOng vrrot qu6 ngudng cho
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Bdng 4. Kei qu3 phAn tich tii li6u clo dia chA'n c5c vu nd min khai th5c d6 khu vuc Ddng Nai

Ten vu nei, ren file Thdigian nO t,(mm/s2) V(cm/s)

I

2

â

5

Ng;i.v 9/Il/99
NO I, ug004.evt
N6 2, ug005.evt
Nei 3, ug006.evt
TAn DOng Hi€p, ug009.evt
Ho6 An, ugOlO.evt

Ngiy 11/11/99

TAn Hanh, ul009.evt
Ho6 An, ugOl l.evt

I th04'l I"
r lh06'01"
l lh09'02"
tth3t'29"
l lh40'51"

r1h24',37"
I th38'21"

321,28
389,29
69,00
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5r 5n
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55 q?

75 51
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Bcing 5 . Tdn sd tAp trung bi6n d9 vi ning lrrgng

TOn vu n6 N0 I
TAn DOns'-H;; '" Ho6 An TAn Hanh

Binh
DuongNei3Nd2

I

f
+

TAn sO tap trung
nang luong

Gi6 tri l6n nhdt
cua phii gia tdc,
mm/s

7,0 31,5 9,1 21,5
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Ghi chri : gi6 tri tAn sO in dAm ring voi bi€n d0 vd. nlng luong ldn nhAt

ph6p hay chua. Ta nhAn thAy so vdi giA tri van toc

dinh do truc ticp, citc gi6 tri nhan duoc o bring 5

nh6 hon - chi bang khoing 30 o/o. Didu ndy c6 thd

l!'giaii li do gi6 tri van tcic d?nh do duo.c c6 su

tham giarciia nhidu tAn sO kh6c nhau. So sinh vdi
c6c tiOu chudn cua nu6c ngoii ta thdy :

- C6c vu n6 N2, N3 vi Binh Duong khOng vudt
qu6 ngudng cho ph6p 6 moi tAn so.

- C6c vu nei Nl ve TAn DOng Hi€p clng ndm
trong ngu0ng cho ph6p doi v6i hAu h€i moi loai
c6ng trinh, xdp xi bang ngudng doi vdi c6c ti€u

chuan cua Wiss, Anh vA An D0, vuot qu6 ngudng

theo ticu chudn ctia Dric. NOu so vdi ticu chudn

cria M! (kh6ng phAn biOt loai cOng trinh) thi c6c

vu nei ndy chi bang hon m6t nria ngudng cho ph6p.

- C6c vu nri Hoe An vd Tan Hanh nam xdp xi
du6i ngudng cho ph6p doi vdi c6c loai cOng trinh
tuong doi ki€n cO (muc I vd 2 cria cic ticu chuAn

neu tr€n),vudt quA ngudng doi v6i di tich lich sri,

c6c cOng trinh nhay ciim vi cOng trinh c0 n6t trong

tinh trang sri dung kem. Tuy nhicn ncu so v6i ticu
chuan cila My thi vAn n5m trong khoing cho ph6p.

rfr ludN
Tu kct qud thu duoc co thd dua ra mOt sei nhAn

x6t sau :

l. Ket quri do 6 2 vi tri dd ghi duo.c 7 vu nti,

trong d6 chi c6 3 vu biet duoc vi tri nri. Da xlc
dinh duoc truc ti0p vi chinh xlac cic gi6 tri gia tOc

vI vAn toc dinh cua tdt cd. cAc vu nei.

2. Cic vu nei c6 tAn sd rllng vdi bi€n dO cuc dai

ndm trong khoing 7 - t hz, riOng clc vu nai o xa

hon (nhu Nei 1, Nd 2, Nd 3, Binh Duong) c6 tAn so

cao hdn vA ndm trong khoring vli chuc hz.

3. Dd nghien cfu inh huong cua c6c vu n(i ncn

do truc ticp tdt ci cAc thAnh phAn cua gia tOc vA

vAn tOc, neu khOng co thi0l bi phn hgp thi uu tien

do c6c thdnh phdn gia toc boi vi viec tinh toln vdn

t6c tu gia tdc chru sai sO it hon so vdi tinh gia tOc

451



tir vAn tOc, mat kh6c mAy do gia toc hoat dOng dn

dinh hon, nhdt le khi do gdn c6c vu n6 l6n'

4.Miy ALTUS K2 ld loai c6 the dDng de gi6m

sAt ve theo d6i c6c vu nd, ngoii c6c nhiQm vu drloc

5. Citc tieu chuAn nOu <i muc II gdn nhu tuong

duong nhau, tuy nhiOn ti0u chuAn ctia Dfc ln khit
t<tre nndt. tiOu chuAn cria M! thoeng hon ci' Khi

ddi chidu vdi c6c tiOu chudn gi6m s6t nei cila c6c

nudc ta thdy nhidu vu nej dA ghi nhan ld duoc ph6p

vdi tiOu chuAn ndy song lai khOng duoc ph6p so

v6i ti€u chuAn kh6c. Di6u ndy cho thdy su cAn thiei

phii xay dung ti€u chuAn gi6m s6t cia 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

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. lt is interesting that, most of the

explosions did not produced the ground motion

u"ir". 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'

Ngdy nhdn bdi : 5-10-2001

Vi€n Dia chdT (TT KIUNACNQG)'
Dai hoc Qu6'c gia (TP H6 Chi Minh)
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