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TOM TAT: Khai thac khong gian ngdm 1a nhu ciu va xu hudng cta cac d thi 16n trén thé gidi, ddc biét
1a dbi v6i cac d6 thi nén. Dac diém chung cia cac d6 thi 16n 13 dan sb tap trung dong, toc do ra ting dan
s6 nhanh, doi hoi khong gian d6 thi 16n, ddng thoi tao ap luc 16n 1én ha tang d6 thi. Trén thuc té quy dat
phuc vu xdy dung d6 thi ngay cang thu hep doi hoi phai tiét kiém tai nguyén, tan dung khong gian va dic
biét khai thac hiéu qua khong gian ngdm. Thu d6 Ha Noi 14 trung tim phat trién kinh té cua ca nude ciing
nam trong xu hudng phat trién dac biét trong ky nguyén vuon minh cua dat nude, doi hoi viée quy hoach,
khai thac phat trién ca vé chiéu cao 1an khong gian ngdm cua d6 thi. Viéc xdy dung cu tric nén dia chét
khu vuc ¢6 y nghia quan trong hang du khi quy hoach, thiét ké, xay dung va van hanh khai thac céc cong
trinh ngam. Cac van d& vé thiét ké bo tri d6 sau cac hé théng cong trinh ngim, két cau cong trinh ngim va
céc vi tri khong gian két ndi ngdm déu chiu sy chi phéi boi cdu triic nén dia chét ciia moi truong dia chat.
Bai bao nay trinh by co sé xdy dung cdu triuc nén dia chit 3D phuc vu khai thac hiéu qua khong gian
ngam d6 thi khu vuc Ha Ni trén co s 4p dung mé hinh CityGML dugc chuan héa bing ngén ngir
eXtensible MarkUp Language (XML).

TU KHOA: ciu tric nén dia chét, khong gian ngﬁm d6 thi, dir 1i€u 3D, mo hinh CityGML, ngén ngir
eXtensible MarkUp Language.

ABSTRACT: The development and utilization of underground space has become a pressing need and a
prevailing trend in major cities worldwide, particularly in high-density urban areas. A common
characteristic of large cities is the rapid population growth and concentration, which demands extensive
urban space and exerts significant pressure on urban infrastructure. In reality, the increasingly limited
availability of surface land for urban development necessitates efficient resource management, spatial
optimization, and, most importantly, the effective exploitation of underground space. As the economic and
political center of Vietnam, Hanoi is undergoing rapid development in the context of national
modernization, requiring comprehensive urban planning that includes both vertical expansion and
underground development. The construction of a 3D geological structure model plays a vital role in the
planning, design, construction, and operation of underground structures. Decisions regarding the depth
alignment of underground systems, structural configurations, and spatial connectivity of subsurface
facilities are all strongly influenced by the geological foundation structure of the area. This paper
presents the methodological framework for developing a 3D geological structure model to support the
efficient utilization of underground urban space in the Hanoi metropolitan area, based on the application
of the standardized CityGML model encoded in eXtensible MarkUp Language (XML).

KEYWORD: geological foundation structure, urban underground space, 3D data, CityGML model,
eXtensible MarkUp Language (XML).
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1. PAT VAN PE

Pé cac dir liu phuc vu cho cong tic quy
hoach, thiét ké, khai thac su dung cac cong trinh
mot cach hiéu qua thi cic sd liéu nay can phai
duoc s6 héa. Thue té cho théy, phén 16n cac dir
liéu hién dang ton tai dudi dang mé hinh (2D),
trong khi viéc quan ly phat trién khong gian ngam
d6 thi su dung dir liéu dudi dang mé hinh (3D)
mang lai hiéu qua vuot trdi. So véi di liéu 2D
truyén théng, mé hinh 3D cdu trac nén dia chat
dudi dang vector ¢ gin thudc tinh (tudi, ngudn
gbc, tinh chat co ly, chiéu day va do sdu phan bd
céc 16p dat da) cho phép mo phong khong gian dia
chit mot cach toan dién, thé hién truc quan vé su
phan 16p, thé nam, hinh khdéi va mdi quan hé
khong gian giita cac ddi twong trong moéi truong
dia chat. Pidu nay gitip nang cao kha ning phan
tich, danh gid rdi ro va dua ra cdc gidi phap ky
thuat phu hop, dic biét ddi voi thiét ké cong trinh
ngam, kiém soat xung dot ha tang va quy hoach
tich hop. Ngoai ra, dit liéu 3D con hd trg hiéu qua
trong viéc chia sé thong tin gilta cac bén lién quan
thong qua cic nén tang tuong tac truc tuyén, ting
cuong kha nang phdi hop, giam thiéu sai sét va rat
ngén thoi gian thyc hién du an.

Trén thé giéi cong trinh ngdm da dugc khai
thac rat hiéu qua ¢ nhiéu nudc nhu Nga, My, cac
nude Chau Au va dién hinh 1a cong trinh ngdm &
Phép (Hinh 1) duogc thiét ké & cac cap do sau khac
nhau véi nhiéu muc dich khac nhau, bao gém: a)
Cép d6 ndéng, dudi 10 m tinh tu bé mit, duge st
dung la khong gian sinh hoat ciia con nguoi cho di
b, mua ban, dich vu va (hodc) dung lam bai dd xe
ngém. N6 nam cung hoac bén dudi d sau cua hé
théng ha ting ky thuat d6 thi nhu duong éng cp
thoat nudc, dién, khi gaz, thong tin... (ném sau tur
2 - 5 m); (b) Cép d6 sdu, tir 10 - 20 m tinh tir bé
mat, dugc st dung dat cac Tuynel cho 6 t6 va
Metro 16p trén va di kém 1a ke tau, diém dimg dd 6
t6. D6i khi, ting ham cong trinh hodc céc trung
tam ngam dich vy, khong gian cong cong 16n ciing
dat dén do sau nay; (c) Cép d6 rat sau, dudi 20 m
tinh tir bé mat d¢ sdu nay thuong chi duge dung
dat Tuynel cho Metro 16p 2, 3. It khi ¢6 su c6 mat
cta con nguoi. Tuy nhién, viéc phan loai nay con
tuy thudc vao dac diém moéi truong dia chét cua
khéng gian ngam, trong khi nén dia chit & Paris
chu yéu 1a nén d4 (Hinh 2), diéu nay 1a rat thuin
loi cho viéc khai thac st dung khong gian ngam.
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Hinh 1: Minh hoa chirc ndng khong gian ngim
cho thanh pho Paris, Phdp
(nguon: Duffaut, 2010)
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Hinh 2: Nén dia chit ciia thanh pho Paris, Phdp

D6 thi Ha Noi thude tram tich Bé Tt véi dac
diém bién db6i phirc tap vé céu trac, tinh chat co 1y,
dién va do sau phan bd. Dia ting Ha Noi duogc cac
tac gia Ngbé Quang Toan va Hoang Ngoc Ky xéc
1ap theo tudi va ngudn gdc theo thir tyr tir dudi 1én
trén nhu sau:

Théng Pleistocen: phu thong Pleistocen dudi 1a
hé ting L& Chi (aQ,' Ic), Phu thong Pleistocen giita -
trén 1a hé tang Ha Noi (ap, am Q,*” hn); Phu thong
Pleistocen trén 13 hé ting Vinh Phuc (Q, *vp);

Thong Holoxen: Phu théng Holocen duéi -
gitta 1a hé ting Hai Hung (Q,"”hh); phu thdng
Holocen trén 14 hé tang Thai Binh (Q,’tb).

Theo két qua nghién ctru cua dé tai [20], cau
trac nén dia chat (Hinh 6) duoc phan chia thanh
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19 16p dat (Hinh 5), trong d6 céc 16p dét loai cat co
kha nang hoa 16ng, kha ning tham nudc tét, dan
dén hién tugng va qua trinh cat chay, nudc chay
vao hd méng, ap luc 1én vo chdng cong trinh ngim
(CTN). Cuong do cua nhiing qué trinh dé phu
thudc chu yéu vao thanh phén hat cta cat, hé sb
thim, chiéu day cia 16p, chiéu sau phan bd cua 16p
va muc nudc ngdm. Cac 16p dat loai sét véi do day
thay ddi phirc tap kha nang phat sinh ap luc dit 1én
tudng chin va vo chong ciia CTN phu thudc rat
nhiéu vao dién phan bd, dic diém bién d6i khong
gian cua chung. Bén canh d6 ton tai cac 1op dét
yéu phan bd khong dong déu, thuong hay tao thanh
c4c tai bun 16n v6i chiéu day khong 6n dinh tao
nén dic diém bat dong nhit cua méi trudong dia
chit tao ra ap luc ngang 1én thanh hé dao va vo
chéng cua cong trinh ngdm gay lun mat dat va cac
cong trinh 14n cin trong ving anh huong, dong
thoi xuét hién ma sat 4m tac dung 1én méng va vo
chéng cong trinh ngam.

Nhu véy, c6 thé thiy rang dé khai thac sir dung
khong gian ngdm mot cach hiéu qua va bén ving
can phai c6 dy du dir liéu vé dac diém tinh chat va
cach tmg xir clia cu tric dia chét khi chiu tac dong
ctia hoat dong cua cong trinh ngdm. Dir liéu 3D vé
cdu trac dia chét gitp cac nha quy hoach, thiét ké
trong viéc phan chia d¢ sdu khai thac s dung
khong gian ngdm mét cach hiéu qua véi cac muc
dich khac nhau, do vay xay dung dit liéu 3D ciu
tric nén dia chét 1a rat can thiét va cip bach.

2. XAY DUNG CO SO DU LIEU 3D CAU
TRUC NEN DPIA CHAT PO THI TRUNG
TAM HA NOI

Co s6 dit liéu (Database - CSDL) la tap hop céac
dir liéu (thong tin) c6 t6 chic, ¢ cu tric, lién két
v6i nhau vé mat logic, thuong dwoc luu trit va truy
cap dién tr tu hé théng may tinh. Khi co s¢ dit liéu
phirc tap hon, ching thuong dugc phét trién bang
cach sir dung cac k¥ thuat thiét ké va mo hinh héa
chinh thire. C6 nhiéu cach phén loai co s dir lidu
nhu: Co s¢ dit liéu 16n; Co s¢ dit liéu hudng tai lidu;
Co s6 dir liéu hudng dbi tuong; Co sé dit liéu dd
thi; Co s¢ dit liéu thoi gian thuc; Co so di li€u tri
thirc; Co sd dir liéu khong gian; Co s¢ dit li€u thoi
gian. Nhim giai quyét cac bai toan, cac van dé lién
quan dén thu thap, luu trix, quan 1y, phan tich va mé
hinh héa dir liéu khong gian dia ly. Giai doan ban
dau, da hinh thanh hé thong thong tin dia ly trén
khong gian hai chiéu (GIS 2D). Tiép do, 1a hé thong
thong tin dia Iy ba chiéu day du (GIS 3D). Hién nay,
mb hinh d6 thi 3D dang duoc xdy dung trén chudn
di liéu khac nhau: GML, CityGML, KML,...

2.1. Phwong phap xiy dwng co sé dit liéu
(Database - CSDL)

Mo hinh 4p dung cho viéc xay dung co sé
di liéu dugc nhom tac gid lya chon la CityGML,
boi CityGML duogc chudn dudi dang ngdn ngir
eXtensible MarkUp Language da dugc xay dung
thanh tiéu chuan qudc té do Open GIS Consortium
(OGC) dé xuét véi muc dich thanh 1ap va trao doi
dir liéu khong gian db thi 3 chiéu.

Trong CityGML, cac dbi tugng dia ly 3D trong
d6 thi duoc dinh nghia vé& mat hinh hoc, céu tric
hinh hoc (topology), cic tinh chit chuyén dé ciing
nhu hinh ddng bén ngoai. Cac dinh nghia nay cho
phép mi hoa cac d6i tuong dia 1y 3D trong d6 thi
phuc vu cac muc dich nhu quy hoach d6 thi, dinh
vi, md phong céc tinh hudng méi truong va quan ly
ha téng d6 thi. Qua cac 16p thong tin chuyén dé
nay gitip hién thi tit ca cac ddi tuong cia do thj
(Hinh 3), cu thé trong mot thanh phd bao gom nha
cira, cdy cdi, song ngoi, mat duodng, cau, ham, cac
ddi tugng nho nhu cira s0, hé thong xu ly rac thai,
hé théng vé sinh cong cong, cot dén, cot dién,...
Déi tugng trong CityGML dugc biéu dién theo
nguyén tic da ty 18 vdi cac cAp do chi tiét khac
nhau. Céc ddi twong khong gian dugc chia thanh 5
mirc d6 chi tiét (Level of Detail) khac nhau bao
gdm LoDO0, LoD1, LoD2, LoD3 va LoD4 thé hién
& (Hinh 4).
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Hinh 3: Cic ldp chuyén d@é trong CityGML
(nguon: Open Geospatial Consortium (0GC))
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Hinh 4: Mirc dj chi tiét cdc yéu to cong trinh
(nguon: Dai hoc Bdch khoa Delft (TU Delft))
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2.2. Dir liéu ciu tric nén dia chit dé thi trung
tam Ha Noi

Méi truong dia chit d6 thi Ha nodi 1a mot hé
thong thong nhat (Pia hé) véi cac thanh tao dat da
khac nhau vé thanh phén, trang thai, tudi, ngudn
gbc va diéu kién hinh thanh twong tmg. Cac trim
tich Dé tir & thanh phd Ha Néi ndm trong Hé ting
Vinh Bao (N2vb) véi cac ngudn gdc khac nhau, dugce
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hinh thanh tir Pleistocen sém dén Holocen mudn.
Két qua xir ly, tong hop cic két qua phan tich vé
thanh phan vat chét, ¢ sinh, hod Iy méi truong, dia
vat 1y (carota 15 khoan), tudi tuyét d6i (C14) tir s6
liéu hang nghin hd khoan cho phép phan chia trim
tich B¢ tir khu vuc trung tdm Ha Noi thanh 19 16p
trén co so nghién ctru ciia dé tai [20] dugc thé hién
trong (Hinh 5) nhu sau:

Phuhi | Nguén it
HE ting Tudi ﬁ"l“ £ g Ky higu | PCCT- Mé ti
€ 8o PKT
Dit lp va Dit lap ?:;l":ap thinh phin hon tap, day pho bicn 1 -
bin ddy ao | Hign dai *
hd hién dai 1 Bimn déy ao hd
2 Ce’.l_ |6I:Ig s_aéng,l bai boi di dgng ven song, trang
Phu hé thii roi xop, day 10 - 15m (12.5m)
tangtrén | s ich . 3 S':f phal- cdt pha bii boi thap, trang thai déo
(phan slug aQyths mem, day 5 - 7m {6m)
giira h.ﬂi ’ Sét - sét pha xen kep cdt pha mau niu gy, niu
con dé) 4 xam trang thai déo cung, deo mem, day 4 - 5m
(4.5m)
Trim tich aQy'th 5 Sét, sét pha mau ndu vang, trang thai déo cimg,
song b déo mém, diy 5 - 20m (12.5m)
Théi Binh | Flolocen Tram tich . ) -
trén hé dim Ib Q,*th 6 Sét pha mau niu xam, trang thai déo chay lan
I;i‘; . 20 it hitu co, diy 6 - 12m (9m)
Phy hé 7 Sét pha xen kep cit pha miu ndu xam, trang
ting dudi | Trim tich Qb thai déo meém, day 0,2 - 26m (13.1m)
- alky
song ! 8 Cét hat nho, hat min, hat byi mau xim xanh,
trang thai chit vira, day 0,6 - 32,5m (16.55m)
IET;:; am 0 Sét pha mau niu xam, déo mém, ¢b chd xen
L 3 £ - 5
ven bidn aQy'th, kep cat pha, cat, day 5 - 15m (10m)
Phy hé Trim tich 12 Sét mau xam xanh, trang thii déo mém - déo
1 . Y mQ: Iﬁh_' 10 . 5
. ting gitta | bién cimg, day 0.5 - 4m (2m)
Hé tang Holocen Trdm tich
Hai Hung | dudi - gitra ; et =
5 g F:h“ h¢ .. | ho dam !bQ - 11 Biin sét miu xdm den lin hiru co, diy 2 - 20m
tang duran I ﬁy hh,
. i Sét, sét pha mdu niu vang, xam tring, loang
Phuhg [ Trdmtich | o sop 12 16, c6 1in két von, trang thi nira cimg, déo
tang trén | song : .
cimg, day 8 - 18m
Phyhg | 1ram tich : Sét pha mau xdm den lin hiru co, trang thai
3 T ho, dam 1bQ, vps 13 N . . .
. . tang gilra | 2 deéo chay, chay, day 1,6 - 8m (4.8m)
H¢ tang Pleistocen lay
Vinh Phic | trén 14 Cat pha xen kep sét pha, mau xam vang, trang
thai déo, day 3,4 - 7,3m (5.35m)
Phy hé¢ Trém tich aQ, vp 15 Cét hat nhé mau niu ving, day 3,3 - 10,3m
tang dugi | song S (6.8m)
16 Cat hat trung lin san, s6i mau xd4m ving, xdm
tring, day 8 - 15 m (11.5m)
Sét pha - cat pha mau niau xam, xam ghi, trang
) . 17 thii déo mém, déi chd lin hiru co, san soi, day
Hé tang Ha | Pleistocen | Khong Tram tich 2.3 55-12m
Noi gitta -trén | phin chia | soag i | P A —
' ' Cudi so1 doi cho lan cdt sét mau xam, xam
18 . 3
vang, day 15 - 35m
Hé tﬁng Lé¢ | Pleistocen | Khing Trém tich a0, le 19 Cudi soi déi chd lin cat, cat pha, sét miu xim
Chi durdn phin chia | sdng : ghi, xam nau, day 14 - 24m
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Hinh 5: Cjt dia ting cdc l6p va mdt cdt twong ting

Trén co s& cac tinh chét co ly va dic diém
phan bd, thiét 1ap ban dd phan ving cau tric nén,
cling nhu phan ving dia chit cong trinh thanh céc
don vi lanh thd nho hon véi cac dic diém dong
nhit vé cac yéu t§ cdu truc nén phuc vu cho céac
muc tiéu nghién ctru 1a quan ly phat trién khong
gian ngam d6 thi. Phan ving cdu tric nén s& st
dung triét dé dac diém céc yéu td céu trac cép bac
va tinh chét cua dia hé. O cip bac phan chia dau
tién, can lwa chon mot yéu t6 nao d6 co trong sb

16n nhat, su thay doi cua yéu t6 d6 s& lam thay doi
dot ngodt cac yéu td con lai va tinh chat cia méi
truong dia chit (MTDC), twong tw nhu vy & cac
béc phén chia tiép theo. Vi cach tiép can hé thong
nhu vay, trong pham vi d6 thi trung tdm Ha Noi,
MTDC s& duge chia thanh cac kiéu, cac phu kiéu
dwa vao t6 hop quan hé giita cic hé tang va cic
phu hé tﬁng va cac dang phu thudc vao sy cd mit
hay ving mit ctia cac 16p dat co thanh phan va tinh
chét dac biét.
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- Kiéu céu tric nén duge phan chia theo quan
hé gita cac hé ting: Thai Binh, Hai Hung, Vinh
Phuic: Kiéu I: Chi c6 mat hé téng Vinh Phuc; Kiéu
II: C6 mat hé ting Théai Binh trén hé tang Vinh
Phuc; Kiéu III: C6 miat hé ting Hai Hung trén hé
tang Vinh Phuc; Kiéu IV: C6 mat ca 3 hé ting Thai
Binh - Hai Hung - Vinh Phuc.

- Phu kiéu céu trac nén dugc phéan chia tur cac
kiéu dua vao t6 hop quan hé giira cac phu hé ting
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Thai Binh trén, Thai Binh dudi, Hai Hung giita,
Hai Hung dudi (16 phu kiéu).

- Dang cau triac nén dugc phan chia trong cic
phu kiéu dua vao su Véng mat, hay c6 mat mot
hodc hai 16p dét yéu (25 dang cau triic nén).

Theo céc nguyén tic phan chia ké trén cau tric
nén D6 thi trung tdm Ha Noi phan chia thanh 4
kiéu, 16 phu kiéu va 25 dang c4u tric nén duoc thé
hién trong (Hinh 6).

PAC

{ PHU
DIEM

KIEU KIEU

DAC DIEM

DANG | DAC DIEM

1 VP L1 VP

Co mét 1dp dét yéu hé ting Vinh
Phiic o .
Khéng ¢é6 mot 16p dat yeu hé ting
Vinh Phiic

LLl.a

I.l.c

111 TBZ/TB1I/VP

Co mot lop dat yéu he tang Thai
Binh

Khong co dat yeu hé tang Thai
Binh

II.1.a

I.1.¢

I1.2 TBI/VP
TB/

Cé mt 16p dat yéu hé tang Thai
Binh

Khong c6 16p dit yéu hé ting
Thai Binh

II.2.a

IL.2.c

vP IL.3 TB2/VFP

Khong co lop dat yéu hé ting

I.3.c Thai Binh

1.4 TB2Z/TB1/VP

Co mét 1op dét yéu hé ting Vinh
Phiic

C6 hai 16p dat yéu hé tang Thai
Binh vi Vinh Phac

I1.4.a

IL4.b

IL.5 TBI/VP

Co mot 16p dat yeu hé tang Vinh

IL.5.a Phiic

111 HH2/HH1/VP

Co mét 1op dit yéu hé tang Hai

Il.1.a Hung

.2 HHI/VP

HH/

Co mét 1op dét yéu hé ting Hai

I11.2.a Hung

111 VP

1.3 HH2/VP

Khong c6 dat yéu hé tang Hai

Il.3.c Hung

I11.4 HH2Z/HH1/VP

Co hai 1op dit yéu hé tang Hai

111.4.b Hung vi Vinh Phic

TB2/TB1/

v HH2/HH1/VP

C6 mot 16p dat yéu hé tang Hai
Hung )

C6 hai 16p dat yéu hé ting Thai
Binh vi Hai Hung

IV.l.a

IV.1.b

TB1/HH2/

L HHI/VP

C6 mot 16p dat yéu hé tang Hai
Hung

C6 hai 16p dat yéu hé ting Thai
Binh va Hai Hung

IV.2.a

IV.2.b

TB/
v HH/
VP

TB2/HH2/

V.3 HHI1/VP

Co mot 16p dat yéu hé tang Hai

IV.3.a Hung

TB2/TB1/

L HHI1/VP

C6 mét 16p dat yéu hé tang Hai
Hung o

C6 hai 16p dat yéu hé tang Thai
Binh va Hai Hung

IV.d.a

IV.4.b

V.5 TBI/HH2/VP

Co mit 1dp dat yeu hé tang Thai
Binh

Khong co lop dat yéu hé ting
Thii Binh

IV.5.a

IV.5.¢
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Hinh 6: Bén dé céu triic nén khu vwe Trung tam do thi Ha Nji

2.3. Nguyén tic thiét 1ap mé hinh co sé dir liéu 3D

Tir co s& dir lidu ban do céu truc nén (hinh 6)
tién hanh xdy dung mé hinh cdu tric nén trong
khong gian ba chiéu (3D). M6 hinh dit lidu cdu
tric nén bao gom 3 goéi dif licu:

(1) Dit liéu ban dd cdu tric nén 2D: Co s¢ dit
liéu cAu trac nén dia chit duoc xay dung trén co s&
nhiing quy dinh chung, dugc trinh bay trong (Bang 1).
M6 hinh co s6 dit liéu vé ban d6 céu tric nén md
ta cac loai cdu truc nén da dugc phén chia, dugc
trinh bay tai (Hinh 7).

(2) Dit liéu mat cét dia chit cong trinh: Co s&
dit liéu mat cét dia chat cong trinh duoc xay dung
trén co so nhitng quy dinh chung, dugc trinh bay
trong (Bang 2). M6 hinh co s¢ dir liéu vé mat cat
dia chat cong trinh mé ta cac 16p dat dugc trinh
bay tai (Hinh 8).

3) Dit liéu vé hd khoan DCCT: Co so dit liéu
hé khoan dugc xay dung trén co s& nhing quy
dinh chung, dugc trinh bay trong (Bang 3). Mo
hinh co s¢ dit liéu vé& hd khoan dia chit cong trinh
mo ta cac 16p dat da da duoc phén chia, dugc trinh
bay tai (Hinh 9).
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Bang 1: Quy dinh vé géi dir liéu ciu tric nén

Kiéu déi tugng:
Tén CauTrucNen
Tén Tiéng Viét Cau Triic Nén
. Goi nay la lop UML triru tugng mo ta cac dac tinh chung cua tat ca cac doi
Mé ti twong dia Iy thudc di¥ liéu céu tric nén
Kiéu co sir CSDLHaNoi
Tén cic thude tinh maDoiTuong, dangCauTrucNen, geo
Tén céc vai tro hoKhoan

quan hé

Thugce tinh ddi twgng:

Tén

maDoiTuong

Mo ta

Ma phan loai doi tugng theo danh muc doi tugng cong trinh mat, cong trinh
ngam va cau tric nén dé thi trung tim Ha Noi

Kiéu dir li¢u

CharacterString = GUOI1

Tén dangCauTrucNen

M ta Dang ciia cdu tric nén

Kiéu dir ligu Integer

Mi Nhan Maé ta

1 Lla Dang ciu tric nén L.1.a
2 I1.1.a Dang céu triic nén I1.1.a
3 112.a Dang céu triic nén I1.2.a

Danh séich gid tri 4 ll.1.a Dang céu tric nén I1L.1.a
5 l.2.a Dang ciu tric nén [11.2.a
6 l.3.c Dang cdu tric nén I1L3.c
7 11L.4.b Dang cu tric nén [11.4.b
) IV.1.2.3.4.5.6.a | Dang cdu tric nén IV.1.a

Tén geo

Mo ta Thugc tinh khéng gian cua dbi tuong,

Kiéu dir ligu GM_Solid

Quan hé dbi twgng

Tén HoKhoan

Mo ta Ap dung dé biéu thi quan hé véi déi twgng hoKhoan

IoaiCauTrucNen

CSDLCauTrucNen

AL

-whoom

Hinh 7: Mb hinh géi div ligu CSDL Céu triic nén

.
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Bang 2: Quy dinh vé géi dir li¢u mit cit dia chit cong trinh

Kiéu doi twong:

Tén MatCat

Tén Tiéng Viét Mat Cit

M ti Q6i n:f‘_uy la lép !_JM'L trir‘u tugng mo ta cac d!ac ti?h c_hung‘cu::l tat ca
cac doi twgng dia ly thuge dir ligu mit cit dja chit cong trinh

Kiéu co' siv CSDLHaNoi

Tén cde thuje tinh maDoiTuong, ten, chieuDai, geo

Tén cic vai tro quan h§ hoKhoan

Thuée tinh ddi twgng:

Tén maDoiTuong

Mé ta M3 phén logi d6i tugng theo danh myc d6i tugng cong trinh mat,
cone irinh nedm va ciu tric nén dé thi trune tim Ha Nai

Kiéu dir li¢u CharacterString = GU02

Tén ten

Mé ti Tén cua mit cit

Kiéu dir liéu

CharacterString

Tén chieuDai

M ta Chiéu dai cia mit cit

Kiéu dir ligu Real

Don vi do Mét (m)

Tén geo

M ti Thude tinh khéng gian cia d6i tuong.

Kiéu dir liéu GM Solid

Quan h¢ dbi twgng

Tén hoKhoan

M ta Ap dung dé biéu thi quan h¢ vai doi tugng HoKhoan

«Feature Type»
MatCat

maDoiTuong [1] : CharacterString = GUO2

ten [1] : CharacterString
chieuDai [1] : Real
geo [1] : GM_Solid

Hinh 8: Mo hinh géi div ligu mdt cit dia chét cong trinh
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Bang 3: Quy dinh vé géi dir liéu h khoan

Kiéu dbi twgng:

Tén HoKhoan
Tén Tiéng Viét Ho Khoan
M3 ti Ga6i nay la 1ép UML triru tugng mé ta cac dac tinh chung cua tit ca

cac d6i tuong dia 1y thude dir liéu hd khoan

Kiéu co sér

CSDLHaNoi

Tén cac thuje tinh

maDoiTuong, ten, chieuSau, mucNuocNgam, caoDoMiengHoKhoan,
cungCapTaiLieu, doSaulLop(1-19), geo

Tén cac vai tréo quan hé

thuocDangCauTrucNen, thuocMatCat

Thugc tinh doi twgng:

Tén

maDoiTuong

Mo ta

Mai phan loai d6i twgng theo danh muc déi tuong cong trinh mat, cong
trinh ngam va cau tric nén do thi trung tim Ha N§i

Kiéu dir liéu

CharacterString = GUO03

Tén ten

Ma ta Tén ciia hd khoan

Kiéu dir li¢u CharacterString

Tén chieuSau

M ta Chiéu sdu ho khoan

Kiéu dir li¢u Real

Pon vi do Mét (m)

Tén mucNuocNgam

M ta Mue nurde ngam duge do trong ho khoan néu cod
Kiéu dir liéu Real

Pon vi do Mét (m)

Tén caoDoMiengHoKhoan

Mo ta Cao dd miéng hé khoan theo hé toa d6 VN 2000
Kiéu dir liéu Real

Pon vi do Mét (m)

Tén cungCapTaiLieu

Mo ta Pon vi cung cap tai li¢u ho khoan

Kiéu dir li¢u CharacterString

Tén doSaulLop (1-19)

M ti Do siu cac lép dét tinh tr miéng hd khoan, tir 1ép Dat lap dén 16p 19
Kiéu dir li¢u Real

Pon vi do Mét (m)

Tén geo

Mo ti Thugc tinh khéng gian cia doi tugng.

Kiéu dir liéu GM_Point

Quan h¢ doi twgng

Tén thuocDangCauTrucNen

M ta Ap dung dé biéu thi quan hé vai doi twgng CauTrucNen
Tén thuocMatCat

Mo ta Ap dung dé biéu thi quan hé v&i ddi twgng MatCat

«FeatureType»
L GLED]

maDoiTuong [1] : CharacterString = GU03
ten [1] : CharacterString
chieuSau [1] : Real

mucMNuocNgam [1] : Real
caoDoMiengHoKhoan [1] : Real
cungCapTailLieu [1] : CharacterString
doSaulLop (1-19) [1] : Real

geo [1] : GM_Point

Hinh 9: Mé hinh géi dit ligu H6 khoan
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2.4. Két qua xdy dung cau tric nén dia chit 3D
khu vyee Ha N§i

Trén co s& sb liéu thu thap v& ban dd ciu trac
dia chat (ty 1& 1:50.000), tai liéu hon 1000 hd
khoan khao sat thu thap, cac mat cat dia chét cong
trinh khu vuc d6 thi trung tam Ha N§i va phan tich
xir Iy bang cac phan mém chuyén nganh.

- CAu trac nén dia chit khu vuc trung tam d6
thi Ha Noi duogc thiét lap thanh mdt tap dir li€u
dugc md phong dudi dang 3 chidu, két qua duogc
thé hién trong (Hinh 10 - 13).

- Piy du cac cdu trac nén dia chat khu vuc Ha
Noi thé hién mot cach truc quan b?mg khong gian
3D thuén tién viéc khai thadc su dung, van hanh
cong trinh ngam trong mot cong gian 3D toan
thanh phé.

- Théng tin thudc tinh cua cic 16p dia chat
dugc tich hop mot cach tong thé véi 12 chi tiéu co
ly co ban cho tit ca cac diém trong khong gian
nghién ctru trén co so thudt toan ndi suy da diém.

- Viéc hinh thanh co s& dif liéu c4u tric nén dia
chat 3D nay phuc vu hiéu qua cong tac quy hoach,
thiét ké, thi cong va quan ly khai thac van hanh
cong trinh ngam trén khong gian sé.

Hinh 10: Di li¢u 3D tru hé khoan

Hinh 11: Di li¢u hién thi 3D cdc 16p dia chit

Hinh 13: Ciu triic nén dia chit 2D phia trén
va ho khodn 3D phia dwoi

3. KET LUAN VA KIEN NGHI

- Co s dir liéu khong gian cong trinh ngdm
déng vai trd quan trong trong phat trién do thi. N6
cho phép quy hoach toan dién, tich hop véi phat
trién mat dat, quan ly ha ting hiéu qua, lap ké
hoach tmg phé khan cip va thic day phat trién bén
vimg. Bang cach khai thac tiém nang ctia khong
gian cong trinh ngam, cac thanh phd co thé tdi wu
héa viéc st dung tai nguyén, nang cao kha nang
chéng chiu va tao ra méi truong d6 thi séng dong
va bén viing hon.

- Co s dir liéu cdu tric nén dia chit dong vai
trd quan trong trong quan Iy d thi bang cach cung
cAp thong tin can thiét cho quy hoach ha tang, danh
gia rui ro tham hoa, quy hoach st dung dat, bao vé
moi truong, thiét ké d6 thi va quy hoach ning
lwong. N6 gitp dua ra quyét dinh théng minh, cai
thién hiéu qua va thuc ddy phat trién d6 thi bén
vitng va chéng choi v6i nhitng tai bién lién quan.

- Su két hop giita co s¢ dit liéu cong trinh
ngdm cling vdi théng tin vé céu triic nén dia chat
(dudi dang dit li€éu 3D) s€ mang lai thong tin chinh
xac va toan di¢én dam bao hoat dong an toan va
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hiéu qua cia cac cong trinh ngim dong thoi hd tro
quyét dinh quan 1y d6 thi mot cach théng minh, hd
tro trong viéc du bao va ngan chdn cac rui ro tiém
an giup dinh hudng phat trién d6 thi mot cach bén
vimg. Dit lidu 3D cau tric dia chat that sy hitu ich
dbi v6i cac nha quan ly, nha quy hoach phét trién
d6 thi n6i riéng va ving lanh thd néi chung.

- V6i tinh hitu ich cua dit liéu nay, can phai
tiép tuc cap nhat va xdy dung céc dir lidu vé cong
trinh ngdm va cdu tric dia chit nham dap tng nhu
cau khai thac va sir dung tinh hiéu qua cua khong
gian ngdm d6 thi Ha Noi néi riéng va cac do thi
khac n6i chung trén lanh thd Viét Nam.
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