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I. MG PAU

Nhu d & néu trong cong trinh [1], d a phin cac
nghién ctru dia chén tai Viét Nam dén nay méi chi
dya vao cac dac trung dong hoc cua song dia chén.
Nén céc két qua nhan dugc chura mé ta ddy du co ché
va cac dic trung dinh lwong cua ngudn. Vi viy
nghién ctru va xac dinh cac dac trung dong lyc cia
ngudn dia chén trén co sé phan tich phd song theo
cac bang ghi s6 nhan dugce tir cac tram ghi 1a mot
hudng khoa hoc méi va c6 tinh cap thiét ddi voi
thuc t& dia chdn Viét Nam. Tuy nhién, ddi véi hé
théng may moc thiét bi khong déng b0 tai cac tram
ghi dong dit cua Viét Nam, viéc phan tich phd song
v6 cung khé khan do chua c6 kha nang xac dinh cac
dac trung bién do, tan sb cling nhu hé s6 khuéch dai
clia cac thiét bi ghi. Do d6, trong cong trinh [1] da
xdy dung quy trinh va phuong phap hiéu chuin hé
théng thiét bi ghi tai cac tram dia chin Viét Nam.
Theo quy trinh da dwoc xdy dung, ching toi tién
hanh hiéu chuin thiét bi ghi dia chan déi v6i hai
tram dia chin Hoa Binh va Chua Tram, dic trung
cho hai hé thong thiét bi dién hinh tai Viét Nam :
hé tram doc 1ap va hé tram truyén phat xa. Cong
trinh nay 1a su tiép tuc clia cac nghién ctru trong [1]
v6i muc dich khai thac va su dung triét dé céc co
so dir liéu hién co tai vién Vat ly Dia cﬁu, phuc vu
hang loat nhiém vu nghién ctu khac nhau trong
thuc té dia chén Viét Nam.

II. MUC TIEU VA PHUONG AN HIEU CHUAN
1. Muc tiéu

Hiéu chuén dau do dia chin bang hé théng hiéu
chuén cua Vién Co hoc, dua trén cac thiét bi do dac
hién dai da co6 va thiét bi rung chuén tu thiét ké ché
tao phit hop véi diéu kién thuc té tai tram dia chin

va tudn thu nguyén 1y hiéu chudn thiét bi nhu da néu
chi tiét trong [1] nhim danh gia do sai léch (néu co)
cta thiét bj ghi va xé4c dinh cac hé s chuyén dbi (hé
s6 khuéch dai) ctia ching.

2. Phwong dn thuc hién

Hiéu chuén dau do dia chén thyc chat 1 danh gia
lai hé sb chuyén doi (hay d¢ nhay) cia mot dau do
riéng 1¢ hay ca mot kénh do (gém ca dau do va bo
khuéch dai tuong thich). Cac khai niém co ban, ndi
dung va ban chat ciia cac phuong phap hiéu chuin
da trinh bay chi tiét trong [1]. Theo két qua khao sat
cac didu kién thiét bi va diéu kién thuc té tai cac tram
dia chin cua Viét Nam hién nay cho thiy phuong
phap so sanh 1a phit hop hon ca. Vi vdy da tién hanh
thiét ké thiét bi rung va thuc hién hiéu chuan theo
nguyén 1y lam viéc ctia phuong phap nay. Chi tiét
hon vé so d hé thong thiét bi hiéu chuan, vé nguyén
ly 1am viéc ciia hé thong theo phuong phap so sanh,
vé hé thong thiét bi rung dugc thiét ké dé hiéu chuan
cling nhu vé& danh muc cac thiét bi hiéu chuén co
thé tham khao trong [1]. Can luu ¥, quy trinh hiéu
chudn theo phuong phép so sanh dugc xdy dung
trén co s clia tiéu chuan API670 va ISO 2954.

3. Thoi gian, dia diém va cdc budc tién hanh
hiéu chuan

Vi muyc tiéu danh gia chat lugng thiét bj rung
chudn va xac dinh hé sb chuyén d6i, nam 2006
chung t6i da tién hanh viéc hiéu chuén tai tram do
dia chan Chiia Tram (Ha Tay) trén co so sir dung
thiét bi va phan mém theo phuong 4n va nguyén Iy
lam viéc ctia phuong phap so sanh [1].

Trén co s& do, viéc hiéu chuan thuc hién theo
trinh ty cac budc voi ndi dung cong viéc nhu sau :

- Lap dt va can chinh thiét b ;
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- Diéu chinh d¢ rung phii hgp véi ché d6 do ghi
cua tram sao cho tin hiéu & tram khong bi tran ;

- Phat tin higu rung dong & cac tan s khac nhau.

X ly tin hiéu do : loc nhidu, cit ghép ban ghi
phuhop;

- Chuan hoéa tin hiéu : tich phan tin hiéu tir dau
do chuan d¢ dugc vén toc dao dong (mm/s) ;

.- Phan tich tin hi¢u trong mién thoi gian va miép
tan so dé danh gia chat lugng rung dong cuia thiet
bi gay rung ;

- Chon céc ban ghi phu hop dé xéc dinh hé s6
chuyén doi.
Can luu ¥ trong 1an do thir nhat tai tram Chuia

Tr?m}, ching t6i da phat tin hiéu rung dong trong
dai tan so : 5 Hz, 10 Hz, 20 Hz va 25 Hz (hinh 1, 2)
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Hinh 1. Tin hiéu cta du rung chuén trong mién thoi gian (a) va mién tan sb (b)
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Hinh 2. Tin hiéu ctia dau do dia chn (4) trong mién thoi gian (a) va mién tin s (b) dbi véi ban ghi 1

va do ghi két qua twong tng tir dau do chudn va
dau do dia chén can chuan. Tuy nhién, mic du
mién tan s6 cho phép ctia may dia chan c6 thé dat
dén 30 Hz, nhung qua kinh nghiém ciia cac can
bd Phong Quan tric Pong dat, chung t6i dugc biét
dai tan sb thong thuong trong do ghi dong dat chi
khoang 0,1-10 Hz. Vi thé, trong lan do thor hai
(thyc hién tai tram Hoa Binh nam 2007, chung t6i
d3 phat tin hiéu rung dong trong dai tan sb tir 0,1
dén 10 Hz va thu nhén dugc cic bang ghi trong
img véi ting tan sb phat. Sau khi xir 1y, cét loc va
chuan hoa dé phén tich tin hiéu, da chon duoc

cac ban ghi cu thé trong ng v6i cac tan s phat :
0,44, 1,87, 1,90, 3,92, 5,67, 5,90, 6,63, 7,54, 7,91,
8,50, 8,50 va 9,41 (cac két qua thé hién trén cac
hinh 3-6).

Pang cht y 1a trong qué trinh xtr Iy va phan tich
tin hiéu dia chén, do format s liéu nhan dugc tir
may thu dia chin tai cac tram dugc biéu dién dudi
dang ma tran, nén dé phén tich tin hi¢u thu duogc
theo chuong trinh phii hop, ching t6i da thiét lap
mdt chuong trinh con dé chuyén format sb liéu tir
dang ma tran sang dang vector cot.
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Hinh 3. Tin hiéu ctia dau do dia chan (phai) va dau do chuén (trai) trong mién thoi gian (trén) va mién
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tan s6 (dudi) dbi v6i biang ghi tng véi tin sb phat £= 0,44 Hz
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Hinh 4. Tin hiéu cta d4u do dia chan (phai) va dau do chuan (trai) trong mién thoi gian (trén) va mién
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Hinh 5. Tin hiéu cta dau do dia chin (phai) va diu do chuan (tréi) trong mién thoi gian (trén) va mién tin
0 (dudi) doi véi bang ghi ing vai tan so phat f= 15,9 Hz
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Hinh 6. Tin hiéu cta d4u do dia chan (phai) va dau do chuan (trai) trong mién thoi gian (trén) va mién tan
s0 (dudi) doi voi bang ghi ung vai tan s6 phat f= 9,41 Hz
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III. KET QUA VA DANH GIA

Tir tin hiéu chuyén vi do cua dau do chuan (mm),
bang cich liy dao ham theo thoi gian, thu duoc van
tdc chuan (mm/s) dé so véi tin hidu vén tdc tuong
(g ctia dau do dia chan (chua o thir nguyén).

1. Két qud hiéu chudn tai tram Chiia Tram

Trong qué trinh hidu chuan, chung t6i di thu
duoc két qua 1a cac ban ghi (nhu vi du chi ra & hinh
1 va 2) va tién hanh phén tich xur 1y tir 5 ban ghi. ¢
day, chiing toi chi trinh bdy mot sé két qua do tng
v6i ché @6 phat 10 Hz lam vi du minh hoa ddi véi
ban ghi thi nhat. Trén hinh 1 va 2 chi ra bang ghi
tin hiéu cta dau rung chudn va tin hiéu tuong tng
ctia dau do dia chan trong mién thoi gian (hinh la,
2a) va mién tan s (hinh 1b, 2b).

Bang cach diéu khién thiét bi rung dao dong &
tan s6 10 Hz voi tan s6 trich mau tir dau do rung
chudn fyy = 100 Hz va tin sd trich miu tir ddu do
dia chin fy= 75 Hz. Cac gia tri cua dau do dia chan
trong bang I 1a gia tri trung binh phd. Tir cic gia
tri twong tng nhan dugc, da xac dinh dugc cac hé
s6 chuyén doi ddi voi timg truong hop.

Bang 1. Gia tri phd tin hi¢u va cac h¢ 4 chuyen asi
twong wng dbi voi tram Chua Trim

Pau do chuan

Ban Paudodia .. ... - H¢ s0
ghi  chin (mm/s) g tr(lr;rrl;?s% binh chuyén d6i
1 725 9,50 76,3
2 709 9,50 74,6
3 777 9,50 81,8
4 732 9,50 77,1
5 694 9,50 73,1

2. Két qua hi¢u chudn tai tram Hoa Binh

Tuong tu khi hi¢u chuin tai tram dia chin Chua
Trm, khi tién hanh hi¢u chuan thiét bi do dia chan
tai tram Hoa Binh, bang cach diéu khién thiét bi
rung dao dong & 12 ngudng tan s khac nhau trong
dai tan 0,1-10 Hz, cu thé 1a 0,44, 1,87, 1,90, 3,92,
5,67, 5,90, 6,63, 7,54, 7,91, 8,50, 8,50 va 9,41 Hz.
Két qua g véi mdi tan sé cu thé s& nhan dwoc bén
db thi nhu vi du trén cac hinh 3-6. Trong d6, hai db
thi phia trai 1a tin hi¢u chuyén vi cua dau do chudn
(mm), con hai d6 thi phia phai 14 tin hidu ctia ddu do
dia chan (chua 5 thir nguyén). Con hai do thi phia
trén tuong Ung trong mién thoi glan va hai d6 th1
phia duéi tuong tng v6i mién tan sd. Két qua vé
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cac gia tri phd tin hiéu va cac hé sé chuyén ddi
tuong tmg d6i v4i tram Hoa Binh ghi trong bdng 2.
Tir céc gia tri hé s6 chuyén doi (khuéch dai) d6i voi
tram Hoa Binh nhan duogc tai bang 2 dung duoc dd
thi hé sb hiéu chuén trén hinh 7.
Bdng 2. Gia tri phd tin hi¢u va cac hé s6 chuyén déi
twong wng doi voi tram Hoa Binh

Tinsé Dau do chudn Dau do dia chén He <&
f(Hz) V-RMS (mm/s)  A-RMS ¢80

0,44 2,19 173,9 79,4
1,87 6,37 509,6 80,0
1,90 6,70 530,0 79,1
3,92 10,82 8727 80,7
5,67 5,60 450,4 80,4
5,90 14,71 1.165,3 79,2
6,63 6,21 498,1 80,2
7,54 6,87 539,4 78,5
7,91 15,37 1.220,8 79,4
8,50 14,87 1.189,8 80,0
8,50 6,25 500,7 80,1
9,41 3,40 270,1 79,6
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Hinh 7. B thi hé s6 hiéu chuin & tram Hoa Binh

3. Ddnh gid két qud

- Qua viéc hiéu chudn cho théy, dau do dia chin
0 hai tram deu cho phép thu dugc céc gia tri chinh
xac vé tan so.

- Vé bién do, tur cac két qua ¢ cac bang 1, 2 va
ttr d6 thi trén hinh 1 cho thay :

+ Déi voi tram dia chdn Chua Trim, v6i ndm
ban ghi khac nhau tuong (mg véi ndm tan sé khéac
nhau, gia tri hé s6 chuyén d6i gitra dau do dia chan
va dau do chuan khong thay d6i nhiéu (dao dong tir
gia tri cuc tiéu dén gia tri cuc dai nam trong
khoang tir 73,1 dén 81,8 (trung binh bang 76,58).

+ O tram dia chin Hoa Binh : ddi v6i 12 ngudng
tan s6 khac nhau, duong hé sé hiéu chuan trén do



thi hinh 4 gan nhu la dudng thang xdp xi gid tri
bang 80 (duong mau do).

Tir d6 c6 thé thy, néu lay gia tri van toc do
dugc ¢ dau do dia chin chia cho mét hé sé bing
76,58 (d6i vai cac tin hiéu thu duge tir tram Chua
Tram) va hé sé bing 80 (d6i v6i cac tin hiéu thu
duogc tir tram Hoa Binh) s€ nhan dugc gid tri bién
d6 rung dong thuc.

KET LUAN VA KIEN NGHI

Tir céc két qua nhan dugc trong qua trinh higu
chuan, cho phép rut ra cac két luén nhu sau :

Vé chat lwong rung cia thiét bi, két qua phan
tich sb liéu thu duoc tir diu do chuén va dau do dia
chan cho thay : chi thanh phan tan s6 phat 1a ndi
troi, khong co thanh phan lic ngang, bién d6 rung
dong it bién doi trong cting mot ché do tan s6. Poi
v6i tram Chuia Tram, chat lwong rung dong t6t nhat
& tan s6 10 Hz, ¢ cac tan s6 khac cac trang thai rung
ctia tim 11 13 kha phirc tap ca vé mit tan sé (nhiéu
thanh phan) va bién d6 (thay doi nhiéu). Pdi vai
tram Hoa Binh do d4 cai tién thiét bi rung va diéu
chinh tan sé phat hop 1y nén chat lugng rung dong
t6t trong ca dai tan sd tir 0 dén 10 Hz (hoan toan
phu hop vai dai tan thong thuong trong do ghi cac
tin hiéu dia chan tir dong dat).

Cac két qua nhan dugc trong viéc ap dung hi¢u
chun dbi véi hai kiéu tram dia chan (doc lap va
truyén phat xa) néu trén cho phép khiang dinh quy
trinh va phuong phap hiéu chuan cac dau do dia
chan da xay dung trong cong trinh [1] 1a kha thi va
¢6 thé dat dugc d6 chinh xéac cao.

Chat lugng ciia phuong phap hiéu chuian phu
thudc vao cac yéu td nhu chat lugng thiét bi rung,
loai dau do chon lam dau chuin, ché d6 do ghi tin
hiéu (tan sd trich mau, d6 dai ban ghi, thoi diém ghi
cua hai kénh phai trung khop nhau hoan toan).

Dé thuan tién, trudc tién can trién khai thir nghiém
va hoan thién quy trinh hi¢u chuin d6i véi cac tram
ghi doc lap, tiép dén moi trién khai cho cac tram
truyén phat xa.

Do kinh phi cuia d& tai rat han ché, chi dam bao
tién hanh thir nghiém budc dau nén chua thiét ké
dugc thiét b rung voi chét lugng cao hon dé dat két
qué hiéu chuan thiét bi ghi dia chan t6t nhat. Vi 1&
d6, can ting cuong kinh phi dé ché tao thiét bi rung

chudn theo cic phuong 4n khac nham tiép tuc thu
nghiém va so sanh voi cac phuong an thiét bi rung
khac nhau dé chon lva phuong an dat d6 chinh xac
theo yéu cau.

Nhu vay qua viéc hiéu chuan thiét bi ghi tai hai
tram dia chan chiia Tram (Ha Tay) va Hoa Binh,
ngoai viéc khing dinh quy trinh hiéu chuan nhu da
néu cé thé ap dung véi cac tram dia chan khac cua
Viét Nam con bude dau xac dinh duoc cac hé sb
chuyén ddi, cho phép xac dinh bién do dao dong
thuc ciia tin hiéu do. Néu viéc hiéu chuan nhu vay
dugc tién hanh quy md, dong bd ddi véi tat ca cac
tram dia chan thi viéc xay dung déc trung bién 46 -
tan sb (hé s6 khuéch dai cua may) va do d6 ca viéc
xac dinh bién do dao dong thuc cua tin hi¢u dia
chan trén bang ghi s& khong con 1a bai todn nan
giai nira.

Cong trinh dwgc hoan thanh véi sy hd trg vé
kinh phi cta dé tai nghién ctru co ban thudc linh
vuc Cac Khoa hoc vé Trai Dit.
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SUMMARY

Results of the calibration and determinations of
amplification factor of recording equipments at
seismic stations of Vietnam

In the given work, results of the calibration to
recording equipment for Hoa Binh and Chua Tram
seismic stations which are characterizing to two
typical seismic stations systems of Vietham :indepen-
dent stations and tele-stations systems, is presented.
The received results have allowed to the conclusion
that the proposal principles and calibrating techniques
not only have scientific importance about methods
but also having practical importance, possible to
give high accuracy. The cabliration to recording
equipment at seismic stations is one of the function
very important and necessary issues of seismic
observation in Vietnam. It allows to exploit and to
comprehensive use the current database for
determination dynamic features of the seismic
source and to serve many different study problems.
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