TAP CHI KHOA HQC BPHQGHN, KHTN & CN, T.XXIIl, S6 1, 2007

MOT VAI KET QUA MGI THU NGHIEM AP DUNG TO HOP
CAC PHUGNG PHAP THAM DO PIEN DE PHAT HIEN DI TiCH €O

Va Dic Minh
Truong Dai hoc Khoa hoc Tu nhién, DHQGHN

1. Pat van dé

Viéc nghién citu ap dung t6 hgp cac phuong phap Tham do dién trong diéu tra,
khao sat, tim ki€m dia chat da dugc nhiéu ngudi quan tdm vi ching thuc sy gép phén
nang cao tinh chinh xac, d6 tin cly cua cac két qua thu dudgc.

Thuyc t&€ hién nay, cadc phuong phap Ra da xuyén d&t va Thaim do dién hé da cuc
dang dugc ap dung d nudc ta, tuy nhién théng thudng mdi tién hanh riéng 1é tung
phuong phéap tuy theo d6i tugng cdn nghién citu.

Tit trude dén nay, & nudc ta da phat hién ra nhiéu céng trinh di tich ¢6 ciing nhu
céc di vat ¢ bi chén vii trong long dat. TAt ca cac phat hién nay déu do viéc ti€n hanh
dio béi thi cong ma ra. Chinh vi vay, viéec bao quan cong trinh di tich ¢ sau khi da
phat hién do dao béi la hét sue khé khan, ton kém ma hiéu qua thip. Van dé dat ra la
lam thé nao dé phat hién ra cac c¢bng trinh di tich ¢6 ma khéng phai dao bdi nhu hién
nay?.

Trong bai bao nay, ching téi mudn gidi thiéu mot sé két qua ban ddu vé viéc ap
dung to hgp phuong phap Ra da xuyén dat va Tham do dién hé da cuc dé nghién ciu
phat hién, tim ki€m céc céng trinh di tich c6 bi chén vili trong long d4t. Day 1a mét déi
tigng ma tu trude dén nay 4 nudc ta cac nha khoa hoc Dia Vat Iy chua ho#c chua duge
quan tim nghién ciu.

2. Pac diém viung nghién citu, phuwong phap ti€n hanh thuc dia

V6i muc dich thi nghiém ap dung t3 hgp phuong phap Ra da xuyén d4t va Tham
do dién hé da cyc dé nghién citu phat hién, tim ki€m céc céng trinh di tich c8 bi chén
vii trong 1ong dat, chiing tdi da chon Di tich Hau Lau thudc thanh cd Ha Noi dé tién
hanh do dac bang cac phudng phap néu trén. Sé di chon dia diém nay vi day la khu vuc
da duge ngudi ta tién hanh dao béi tim kiém va da phat hién thdy cic ki€n trdc va di
vat ¢8 bi chén vii trong 16ng d4t, hinh anh sau khi dao béi duge biéu didn trén hinh 1.
Sau khi khai thac dugc mét sd di vAt ¢d (c6 trung by trong khu Di tich dé phuc vu
khach tham quan), ngudi ta lai cho 1ap toan bd khu vuc dé bao quan cong trinh di tich
¢b nay (xem hinh 2).

Trén khu vuc khao sat, ching toi da ti€n hanh hai phuong phap la:

+ Phuong phap Tham doé dién hé da cuc (IR) [1] bing thiét bi SUPERSTING R1
caa hing Advanced Geosciences (My).
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+ Phuong phap Ra da xuyén dit (GPR) [2, 3] bang thiét bi SIR 10B cua hang;
Geophysical Survey System (My)

theo sd d3 bd tri cac tuyén do thyc dja duge mo ta trén hinh 3.

Cdng trinh di tich ¢ Hau Lau sau khi dio bdi di dugc 13p lai (mit bAng hién tal khi do dac)

Tap chi Khoa hoc DHQGHN, KHTN & CN, T XX, 56 1, 2007
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~2 16i vio +A: Cac tuyén GPR 80MHz —B: Cac tuy€n GPR 200MHz — D: Cac tuy&n dién da auc

Hinh 3. So da cic tuyén do thyc dja trén khu vire nghidn eiru

3. Két qua ap dung

Trén khu vitc nghién citu, ching téi da tién hanh do 14 tuyén: 11 tuyén (tu Al
dén A9, B1, B2) bing phudng phap GPR véi cac loai angten khéac nhau; 3 tuyén (tu D1
dén D3) bing phuong phap IR. D déi chiéu két qua cia hai phudng phap va khing
dinh chinh xac hon vi trf cia cac dj thudng nghién ciu, ching téi dé bé trf: tuyén A2
trang véi D1; tuyén A6 trung vdi D2; tuyén A9 trang véi Bl; tuyén D3 1a tuy&n chéo
(xem hinh 3).

Véi méi tuyén, ching tbi da tién hanh do dac, thu thap, xi 1y s6 liéu va minh giai,
bidu dién két qua. Lién k&t cac két qua thu duge so sanh vdi tai liéu da cé caa khu vye
¢6 cong trinh di tich ¢8. Céc dj thudng thu duge tit két qua phén tich duge thdng ké trén
Bang 1.

Tap chi Khoa hoc DHOGHN, KHTN & CN, TXXIl, $51, 2007
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Tuydn | V] tridj thudng (m) | D siu néc - Tuyén | V|tri d|thusng (m) | Dd siu néc -
ddy (m) ddy (m)
10.2-11.2 08-16 08-15 1-1.8
12.6-13.6 0.8-2 13.5- 14 14-28
A1
23.8-255 14-4 A8 16.6 — 18 14-3
28.6-29.4 08-2 21.4-228 0.2-28
11-12 1.2-24 27.6 - 28.4 1-1.38
15.5-17.5* 12-28 08-13 05-13
A2 20 -22° 1.2-28 6.3 — 11.5# 12-1.4
AQ
232-25 22-36 125-13.4 14-28
27 -28 12-28 17.1-17.5 08-18
10.2-12.2 1.4-24 09—13 1-16
13 15-17* 12-3 6.7-7.2 05-1.2
19.8-21.8* 12-3 78-85 05-12
27.5-29 12-26 B1 8.7-103 18-32
a2 Latriac 6.5 12.54 12-1.4
» 15-17 12-28 13.6 - 146 08-24
EIR SR s 17.4-17.8 06-1.4
27.2'28.6 1.2'2-5 5_11# 1.2_1.4
5-56 1-22 53-57 16-22
1026112 [l = 11.9-126 14-26
A5 -17 1.2-2.
o] 2-28 14-14.7 0.6-1.6
19.8-21.8 12-2.
: 4ered 16.1 - 16.5 08-14
27.2-28.2 1-22
15.7-17.9 1-16
46-58 1-22
11-128 05-19
10.2-12.2 15-26
D1 15.7-17 0.5-2
A6 15-17* 12-28
20- 22 08-22
19.8 - 21.8° 12-28
10-13.7 07-25
27.8-28.2 12-22 D2
17.3-19.3 05-20
46-58 1-2.2
-12. 5-20
10.2-12.2 165.286 0ae Qb2
AT 15- 17* 1.2-28 = L 0652l
27.8-28.2 1.2-22 25.5-27.5 0.7-2 |

Bing 1. K&t qua v| trf, kich thuéc cic d| thudng trén cic tuyén do

Tap chi Khoa hoc DHOQGHN, KHTN & CN, T.XXI11, 86 1, 200°
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Tuy nhién, trong khudn khé bai bao nay chiing téi chi gi6i thiéu 3 tuyén c6 ca két
qua caa phuong phap GPR va phuong phap IR; 1 tuyén chéo (trong sé cac két qua
chiing t6i da c6) dé minh hoa. Cac két qua nay dugc bidu dién tit hinh 4 dén hinh 11.
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Hinh 4. So sianh két qua tuyén GPR A2 (a) va mit cit tuyén IR D1
(Dipole-Dipole (b); Schlumberger (c)) (Vi tri hinh hoc cla hai tuyén GPR A2 va IR D1 tring nhau)

Tap chi Khoa hoc DHQGHN, KHTN & CN, TXX!i, S6'1, 2007
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Hinh 5. So sanh két qua mit cit tuydn IR D1 (Dipole-Dipole) va két qua d| thudng cia tuyén GPR

A2 bidu didn trdn sd d3 tuydn do (V| tri hinh hoc cla hal tuy8n GPR A2 va IR D1 trung nhau)
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Hinh 6. So sanh két qud tuydn GPR A6 (a) va mit cit tuydn IR D2 (Dipole-Dipole (b))
(V] tri hinh hoc clia hai tuydn GPR A6 va IR D2 triing nhau)

Tap chi Khoa hoc DHQGHN, KHTN & CN, T.XXl1, S5 1, 200
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Hinh 7. So sanh k8t qua mit cit tuyén IR D2 (Dipole-Dipole) va két qua d] thudng cla tuyén GPR
A6 bidu didn tran sd d6 tuydn do (V] tri hinh hoc elia hai tuyén GPR A6 va IR D2 tring nhau)
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Hinh 8. Két qud m3t cit tuyén IR D3 (Dipole-Dipole)

Tap chi Khoa hoc DHOGHN, KHTN & CN, TXAI1. Sé 1, 2007
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Hinh 10. So sanh két qua mit c§t tuydn IR D3 va két qua d| thuréng
cta cic tuy&n khic bidu didn trén so d3 tuyén do

Tap chi Khoa hoc DHQGHN, KHTN & CN, T XX, S5 1, 2007
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Trén tuyén GPR A9 chung t5i tién hanh do bing angten 80MHz, déng thdi trung
vdi tuyén nay la tuyén GPR B1 chiing t6i tién hanh do bing angten 200MHz. Két qua
30 sanh 2 tuyén nay dudc biéu dién trén hinh 11.
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Hinh 11. So sédnh két qua tuyén GPR A9 {angten 80MHz) (a) vd GPR B1 (angten 200MHz) (b)
(V] tri hinh hoc ctia hal tuyén GPR A9 va GPR B1 trning nhau)

4. Ban luan két qua

- Két qua trén tuyén GPR A2 trung véi tuyén IR D1 (hinh 4 va hinh 5): céc dj
thuong tai vi tri 11m, 16.5m, 20.5m cua tuyén 461 véi ca phuong phap GPR va phuong
phap IR (ca mét cit Dipole-Dipole ciing nhu Schlumberger) 1a kha trung hop. Ngoai ra
tuyén GPR A2 cdn phat hién thém mét s6 di thudng tai vi trf 24m va 27.5m cua tuyén
ma tuyén IR D1 khéng c6 do tuyén D1 chua di dai nén chua xéac dinh dude céc di
thudng & cudi tuyén. Dé xac dinh cac di thudng nay cAn md réng d6 dai tuyén do D1
bang phuong phap IR vé phia cudi tuyén.

- Két qua trén tuyén GPR A6 trung véi tuyén IR D2 (hinh 6 va hinh 7): céc di
thudng tai vj trf 11.5m, 16m, 21m ctia tuyén d6i véi ca phuong phap GPR va IR 1a kha
trang hgp. Di thudng tai vi trf 26m caa tuyén IR léch so vdi dj thudng tai vi tri 28m cuia
tuyén GPR. Ngoai ra tuyén GPR A6 con phat hién thém mét di thudng tai vi trf 5m ma
tuyén IR D2 khéng c¢6. D€ xac dinh di thudng nay cAn md rong dd dai tuyén do D2 bing
phuong phéap IR vé phia ddu tuyén.

Tap chi Khoa hoc DHQGHN, KHTN & CN, TXXII, S61, 2007
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- K&t qua mat cét tuyén IR D3 do bing hé cuc Dipole-Dipole dudc bidu dién trén
hinh 8; Két qua mat cét tuyén IR D3 do bing hé cuc Schlumberger dugc biéu dién trén
hinh 9. So sanh k&t qud mat cdt tuyén IR D3 (c2 m#t cit Dipole-Dipole ciing nhu
Schlumberger) va k&t qua cac di thudng cla céc tuyén khac thu dugc bidng phuong
phap GPR dudc biéu dién trén sd d6 tuyén do ¢hinh 8, 9 va hinh 10) 1a hoan toan trung
nhau.

- Trén tuyén GPR A9 (do bing angten 80MHz) tring véi tuyén GPR B1 (do bing
angten 200MHz), ca hai s6 liéu déu xac dinh duge mét ranh gidi phan xa manh tai dg
sdu 1,2m tu vi tri tai 6m téi mét 11.5m, va cac di thuong tai vi tri 1m, 13.5m va 17.5m.
C6 thé thay ro mat cdt GPR khi do bing angten 200MHz con phat hién duge cac di
thudng ndm ndng ré rang hon mit cit GPR khi do bing angten 80MHz.

- Céc két qua thu duge trén day hoan toan khach quan vi tit khi ti€n hanh do dac
cho dén khi c6é két qua phan tich nay chiing t6i khong duge cung cip bat ci tai liéu khai
quit khao c8 nao da c6 trude ddy. Sau khi da c6 két qua phan tich, ching tdi dé nghi co
quan nghién citu va quan 1y Di tich cung cdp cho céac tai liéu k&t qua khai quat trude
day dé d6i chidu, danh gia sai sd va kha nang ap dung cda hai phuong phap da thu
nghiém. RAt tiéc cac tai liéu néu trén chi 1a cac bic anh (vi du nhu hinh 1), cac bdo cao
md ta khu vuc va vi tri cing nhu céc di vat ¢d thu duge vi khi tién hanh khai quat cac
nha khéo c¢d da khong dinh vi toa d6 mot cach that chinh xac nén ching téi khéng thé
danh gia sai 88 dugc. Tuy nhién, sau khi cac nha khao c6 xem xét két qua caa ching tdi
thi cho y kién 1a ching hoan toan phii hgp véi cac két qua di c6 cua khu vuc nghién citu
khi khai quat, viéc 4p dung hai phudng phép néu trén trong cong tac khao cé 1a c6 tinh
kha thi.

5. Mot vai nhan xét

- Viéc nghién citu 4p dung cac phuong phap Dia Vat 1§, trudc hét 12 t§ hgp hai
phudng phap Ra da xuyén d4t va Tham do dién hé da cuc, dé phat hién cac cong trinh
di tich ¢6 bj chén vui trong long d4t ma khéng phai dao bdi nhu céng tac khao cd tit
trude dén nay vin 1am 1a mét hudng hoan toan cin thiét, ding ddn, kha thi, ¢6 hi¢u
qua va mang ¥ nghia kinh té&, xa héi cao.

. Cac két qua thu duge tit phuong phap Ra da xuyén d4t va Thim dd dién hé da
cuc 12 pha hgp véi nhau, déng thoi dé kiém tra, hd trg va bé sung cho nhau nhim néng
cao dé tin cAy cla cac két qua phan tich. Cac két qua nay ciing phu hgp véi cac két qua
da c6 cia khu vic nghién cu sau khi dao béi. Tuy nhién dé c6 két qua chinh xac dai
chiéu thi khi khai quat cdn phai ti€n hanh dinh vi toa d6 cho khu vuc va cho cac di vat ¢4.

- P61 véi phudng phap Ra da xuyén d4t, nhu trén hinh 11, cho thdy tuy theo dii
tugng nghién citu ma ta si dung angten loai nao cho phu hgp, tranh lang phi cong stc,
tién cia ma cho hiéu qua cao.
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- Dé khéng dinh thém kha nang ap dung cta td hgp hai phudng phap Ra da
xuyén dit va Tham do dién hé da cuc nhdm phat hién, tim kiém céc céng trinh di tich
6, chiing t6i sé tiép tuc thi nghiém trén cac khu vuc ¢6 dic diém khac nhau; ddng thai
dé nang cao hiéu qua cia phudng phap, ching téi dang ti€p tuc nghién citu theo huéng
két hop ca cac phuong phap Tham do dién cai tién do ching toi da dé xuét. Hy vong sé
dugc gidi thiéu cac két qua nghién citu d6 trong cac sé bao tiép theo,

L&i cadm on: Tdc gid trén trong cdm on KTS. Lé Thanh Vinh, Vién trudng Vién
Bdo ton di tich, Bé Vian hoé Thoéng tin va cde cdn bo cua Vién la CN. Pham Hoai Nam,
ThS. Ta Quéc Khdnh da tao diéu kién cho chiing toi duec tiép can nghién citu mét linh
vile mdi dé la dp dung cdc phuong phdp Dia Vét ly trong cong tdac khdo co; Tdc gid ciing
to long cém on lanh dao va cdc cdn bé Trung tam Nghién citu phong trit Méi, Vién Khoa
hoc Thuy loi dd ung ho va giup dd nhiét tinh cho chung téi trong qud trinh do dac ngoai
thue dia.

TAI LIEU THAM KHAO

1. Cogond. H., A comparision of electrode arrays, Geophysics, 38(1973), pp. 737-761.

2. Conyers, Lawrence B., Dean Goodman, Ground Penetrating Radar: An Introduction for
Archaeologists, Altamira Press, Walnut Creek, California, U.S.A 1997.

3. Stewart N., Griffiths H., Ground Penetrating Radar - 2" Edition, MPG Books Limitted,
Bodmin, Cornwall, UK 2004.

VNU. JOURNAL OF SCIENCE, Nat., Sci., & Tech., T.XXII), Ny1, 2007

SOME NEW EXPERIMENT RESULTS APPLYING COMBINATION
OF THE ELECTRICAL SOUNDING METHODS IN ORDER TO
DISCOVER OLD VESTIGES

Vu Duc Minh
College of Science, VNU

From the past till now, in our country, the discovery of many old vestiges buried
in the heart of land mostly have been digged by hands. It has made the searching and
rreserving the work of old vestiges become difficult, expensive and low effective.

In the article, with purpose to overcome these disadvantages, we would like to
introduce some new experiment rxesults applying combination of the Ground
Penetrating Radar and Multi-electrode Sounding Methods in order to discover works of
cld vestiges.

Tap chi Khoa hoc DHQGHN, KHTN & CN, TXX!i, S6'1, 2007



