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Nghién cuu dé xuat bo tieu chi ung dung GIS
mo6 phéng cac ldp tiéu chi, lam co sé danh gia
va lua chon quy hoach hé théng tunnel ky
thuat da tién ich tai trung tam TP Da Nang

The study proposes a set of criteria IS application simulates criteria layers to serve as a

basis for evaluating and selecting the planning of a multi-utility technical tunnel system in
the center of Da Nang City
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TOM TAT

Trong béi canh da thi hoa nhanh va nhu céu str dung khong gian ngdm ngay cang ting tai cac thanh phd lan cia Viet Nam, dic bigt [a Da
Nang. Viec thyc hién cac phreng an quy hoach hé thang tunnel ki thuat da tién ich dang vai trd quan trong trong van dé nghién ciru gidi
phap tich hpp cac hé thang ha tang ky thuat do thi, gop phan néng cao higu qua quén Iy va phat trién da thi bén viing. Nghién citu nay tap
trung xay dung va dé xuat bd tiéu chi danh gia. lra chon phuong én quy hoach hé thang tunnel ki thuat da tign ich cho khu vuc trung tam
TP Da Néng. cu thé trén céc tryc dudng chinh cia trung tam. Déng thiri tng dung cang nghé GIS dé ma phang, phéan tich va truc quan hda
céc |ap thang tin khang gian trong Gng vii tirng nhom tigu chi duge xay dung.

Phueng phéap nghign citu duge lira chon thue hign: Diéu tra khéo sat; phan tich, so sanh tang hop; ké thira va tham van ¥ kign chuyén gia;
phuang phap ban dd: va phuong phap AHP (Analytic Hierarchy Process). (ng dung he thang thang tin dia Iy (GIS) d& ma phang céc ap tieu
chi, tir da xac dinh céac khu vie ph hep cho b tri hé thing tunnel ky thuat da tign ich Két quéa nghién citu cho théy, viec tich hgp céc cong
cu hd try ra quyt dinh AHP trén nén GIS gidp danh gia truc quan, dinh lreng va minh bach hon trong liya chon phuong én quy hoach. Ba
tiéu chi duge dé xut ca thé ap dung linh hoat cho céc do thi khac cia Viet Nam khang chi rieng Da Néng trong cang tac quy hoach ha tang
ngdm, gap phan hudng tai phat trién da thi thang minh va khai thac hieu qué khang gian ngdm.

Tir khda: Tigu chi quy hoach MUTS, quy hoach MUTS, phueng phap AHP.

ABSTRACT

In the context of rapid urbanization and the increasing demand for underground space in major cities of Vietnam in general and Da Nang
in particular, the implementation of multi-utility technical tunnel system planning options plays a very important role in the research of
integrated solutions for urban technical infrastructure systems to bring about efficiency in management and sustainable development for
the city. This study focuses on developing and proposing a set of criteria for evaluating and selecting multi-utility technical tunnel system
planning options for the central area of Da Nang city specifically on the main roads of the center, at the same time applying GIS
technology to simulate, analyze and visualize spatial information layers corresponding to each group of criteria built.

The research methods selected for implementation are: Investigation and survey; comparative analysis and synthesis; inheritance and
consultation with experts; map method; AHP (Analytic Hierarchy Process) method. Applying geographic information system (GIS) to
simulate criteria layers, thereby determining suitable areas for arranging multi-utility technical tunnel systems. Research results show
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that integrating AHP decision support tools on GIS platform helps to evaluate more intuitively, quantitatively and transparently in choosing
planning options. The proposed set of criteria can be flexibly applied to other urban areas in Vietnam, not only in Da Nang, in underground
infrastructure planning, contributing towards smart urban development and effective use of underground space.

Keywards: MUTS planning criteria, MUTS planning, AHP method.

1. GIGI THIEU [1]

Trong béi canh d6i mai va héi nhap, trung tam TP Pa Ning
sG hitu bd bién dai khodng 74 km, cdng nudc sau Tién Sa, thém
luc dia rong 200 m va nhiéu bai bién néi tiéng nhu My Khé, Non
Nudc, Thanh Khé, Nam O, Lang Van... Pay la nhing Igi thé néi
bat dé phat trién kinh té€ bién, du lich, thuong mai va giao luu
quéc té; la khu vyc trung tam hanh chinh, thuong mai va dich
vu quan trong cta thanh phd, déng vai tro Ia hat nhan trong
chién lugc phat trién d6é thi theo mé hinh da cuc ma Da Néng
dang hudng téi. Vi tri va ranh gidi dé thi trung tdm TP Da Nang
dugc xac dinh cu thé trong quy hoach chung xay dung TP Da
N8ng dén ndm 2030 tdm nhin dén nam 2045 va da duoc Tha
tudng Chinh pht phé duyét.

VGi sy can thiét do, dé tai “Nghién ciu dé xuat bo tiéu chi
(Utng dung GIS mé phdng cac 16p tiéu chi) nham lam co s& danh
gia lua chon quy hoach hé théng tunnel ky thuat da tién ich tai
trung tam TP Pa Nang” ap dung cac phuong phéap nghién ctu
dinh lugng nhu phan tich da tiéu chi MCDM, phan tich thu bac -
AHP (Analytic Hierarchy Process) dé€ thuc hién hiéu qua van dé
nghién ctu. K&t qua nghién ctu khong chi gép phan giai quyét
bat cap ha tang hién nay ma con dong vai trd quan trong trong
dinh hudng phat trién TP Da N&ng theo hudng théng minh,
bén ving, xiing tam 1a trung tam déng luc cta khu vuc mién
Trung va Tay Nguyén.

2. TONG QUAN CAC NGHIEN CUU LIEN QUAN VA LUA
CHON poI TUONG PIEN HINH NGHIEN cU'U TAI TRUNG TAM
TP DA NANG

2.1. Underground Infrastructures Planning, Design, and
Construction (Quy hoach, thiét ké va xay dung co s& ha tang
ngam) tac gia R. K. Goel; Bhawani Singh; Jian Zhao. [2]

- Cudn sach nay dugc viét danh cho cac chuyén gia trong linh
vuc thiét k& khong gian ngam véi nhiéu muc dich st dung khac
nhau. T6t hon la nhém khéng gian ngam thanh nhiéu loai khac
nhau dua trén cac thong sé nhu vi tri, hinh dang, hinh hoc va muc
dich si dung. Phan loai nhu vay htu ich cho cac nha thiét ké trong
viéc hiéu nhém/I6p khéng gian ngdm nao ma ho dang xu ly.

- Ban chat da dang va chdng chéo cua cac tham s6 phan
loai nay khéng cho phép c6 mét luge d6 phan loai theo thi bac
duy nhat. Thay vao do, cac tham sé nay hitu ich nhat trong lugc
d6 phan loai theo kiéu tur khoa, c6 thé cho phép nhém céac du
an theo nhiéu cach khac nhau theo bat ky su két hgp mong
mudén nao cla cac tham s6 phan loai. Nhirng thanh phd ngam
tuyét dep la gidc ma clia cac ky su xay dung va khai khoang,
kién truc su, nha quy hoach d6 thi va nha dia chat. Moi ngusi &
khdp moi noi déu thich tau dién ngam, trung tdm mua sam
ngam gan dé va cong vién ngam trong thé ky 21. Tinh hGu ich
clia cd s& ha tang ngam trong kinh doanh khéng hé kém & cac
quéc gia phat trién va dang phat trién. Su an toan trudc nhiing
tran dong dat, 16 dat, 16c xody va chién tranh tan pha lon la
diém thu hut chinh & cac thanh phd ngam.

2.2. Multi-Criteria Spatial Analysis of Multi-Purpose
Utility Tunnels (Phan tich khéng gian da chiéu cta duéng
ham tién ich da nang), tac gia Yis ha Luo. [3]

- Viéc 1ap dat cac tién ich ngdm (nhu cap dién, 6ng nudc,
6ng gas) bang phuong phap dao xdi lap di lap lai da gay ra
nhiéu van dé dé thi nghiém trong nhu tidc nghén giao théng,
xung do6t bdo tri va lam tang dang ké chi phi xa hoi. Ngoai ra, su
can thiép cla cac tién ich ngam trong khong gian ngam han
ché& khéng dap uing yéu cau phét trién khéong gian ngam do thi
bén viing.

- Dudng ham tién ich da nang (MUTs - Multi-purpose Utility
Tunnels) la mot gidi phap thay thé hiéu qua. MUTs tich hop tat
ca cac tién ich ngam trong mot dudng ham duy nhat, dé ti€p
can. Diéu nay gilp gidm nhu cau dao x&i, giam chi phi lién
quan va tranh dugc tinh trang tidc nghén giao thong do xay
dung. MUTs ciing cho phép kiém tra va bdo tri cac tién ich
quanh nam.

- Nghién ctru da ching minh rang viéc két hgp GIS va
MCDM la mét phuong phép c6 cau tric, hé théng va hiéu qua
dé gidi quyét tinh phuc tap cua viéc lya chon vi tri MUTs trong
moi trudng d6 thi hién cé. Kinh nghiém chau A: Kinh nghiém
quy hoach, xay dung va quan ly MUTs & chau A, dac biét la
Trung Quéc, cung cdp moét moé hinh thay thé hiu ich dé cac
quéc gia khac danh gia tinh kha thi cta viéc 4p dung MUTs cho
cac du an cai tao co s& ha tang trong tuong lai. Bang cach tinh
toan va két hgp diém sé cla tiing doan dudng (dua trén d liéu
GIS) véi trong s6 cla tiing tiéu chi (tinh bang AHP), nghién ctu
da dua ra mét bang xép hang ré rang vé cac vi tri tiém nang
nhat dé xay dung MUTs.

2.3. Pé tai “Giai phap duong ham théng minh cho dé thi
Ha Néi”, tac gid Hé Ba Tuan Anh, Nguyén Truéng Huy. [4]

- Dudng ham théng minh 1a mét trong nhing du an dem lai
nhiéu Igi ich cho ngusi dan, dé gidi quyét 10 lut va tic nghén
giao thong. Day la loai dudng ham da 4p dung thanh cong trén
thé gidi két hgp kénh thoat 1t va dudng giao théng trong cung
mot hé théng ngam (Malaysia). Hé thong giao théng & d6 thi
Ha Noéi can dudsng ham nay vi né la gidi phap tot nhat cho
nhimng van dé hién tai.

- K&t qua chinh cta nghién ctu nham danh gia hiéu qua, dé
hi€u cong nghé va may moc ¢6 thé ing dung & du &n nay déi
vGi dé thi Ha Néi. Dudng ham van con mai & Malaysia vi cé rat
it thong tin lién quan dén du an, vi vay chidng ta phai tién hanh
danh gia khi ting dung vao dé thi Ha Noéi. Hé théng coéng trinh
ngam dong vai trd quan trong, cung cap giadi phap giao thong
md&i cho céc khu vuc d6 thi cing nhu ving sau, ving xa trong
tuong lai.

- Nhoém téc giad da dé xuat tuyén ham, kich thuéc va hinh
dang cia ham. Duva vao s6 liéu khao sat dia chat cda tuyén ham
dé tién hanh tinh toan thiét k€ dudng ham. Mat cit ngang ham
dugc mé hinh hoéa trong phan mém Plaxis 3D V20 sé cho két
qua sat vai diéu kién thi cong thuc té. Day 1a diém khac biét,
lam né&i bat tinh mdi, tinh khoa hoc cta dé tai. Bai bado da phan
tich tir viéc danh gia tinh ng dung kha thi, huéng tuyén, thong
s6 ham, dé xudt quy trinh thi céng va quan ly rli ro dé dam bao
viéc iing dung kha thi dudng ham thong minh.

2.4. Péi tugng nghién ctiu cu thé cac truc dudng chinh
trung tam TP Da Nang[5]
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Hinh 1. Thyc trang cac tuyén truc chinh trung tdm TP Da Nang

3. PHUONG PHAP

3.1. Phuong phap MCDM va AHP

a) Phuong phdp da tiéu chi MCDM [6]

Viéc lua chon dia diém cho MUTS la mét giai doan quan
trong trong viéc 1ap k& hoach MUTS va né rat phuc tap vi né
phu thudc vao mét sé tiéu chi, chdng han nhu luu luong giao
théng va mat do tién ich... Diéu nay nghién clu cung cap mot
phuong phép chung dé luya chon vi tri MUTS & cdc quy mé d6
thi khac nhau (vi du duéng phé, quan, huyén) bang cach su
dung phan tich khéng gian Hé théng théng tin dia ly (GIS). Qua
trinh ra quyét dinh da tiéu chi (Multi-Criteria Decision Making -
MCDM) bao gom mét tap hgp cac phuong phap cho phép xt ly
su danh ddi gitta nhiéu phuong an thay thé dua trén mot tap
hgp céc tiéu chi khac nhau. Lua chon vi tri MUTS st dung md
hinh MCDM. Sau khi thu thap di liéu, di liéu GIS va thuyc trang
dugc xur ly trude dua trén tiing doan dudng bang cac thao tac
nhu néi bang, chong 16p cac 16p dir liéu va két hgp cac phan
doan nho. Tat c3 cac I16p dir liéu déu dugc chuan hoéa. Trong sé
cla cac tiéu chi dugc 1ay tir phucng phap AHP dugc st dung dé
tinh toan diém danh gia toan dién cla dudng cac phan doan.
Diém danh gia toan dién dugc xép hang dé Iua chon cac phan
doan dudng tiém nang dé xay dung MUTS.

Bang 1. Chi s6 ngau nhién (ing vdi s6 cac tiéu chi
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b) Ly thuyét vé phuong phdp AHP (7]

Khai niém: AHP (Analytic Hierarchy Process - Phuang phéap phan tich
thit bac) 1a moét phuong phap ra quyét dinh da tiéu chi (Multi-Criteria
Decision Making - MCDM) do GS Thomas L. Saaty phat trién vao nhiing
nam 1970. Phuong phap nay giup dua ra quyét dinh hgp ly khi phai lya
chon gira nhiéu phuong an dua trén nhiéu tiéu chi khac nhau. Phuong
phép 1a phép do trong s6 clia cac yéu t8 tiéu chi khac nhau, c6 thé dugc
thuc hién bang cach so sanh tiing cap ma tran. Trong s6 tuang déi clia
cac tiéu chi va so sanh thay thé cé thé dugc tinh toan cho MCDM.

n 1 2 3 4 5

9 10 11 12 13 14 15

RI 0 0 0.58 0.9 1.12 1.24 1.32

1.41

1.45 1.49 1.51 1.54 1.56 1.57 1.59

- Cong thuc 1 va cong thuc 2:

Amax la gia tri riéng 16n nhat cda ma tran so sanh cap (n x n), gia tri
riéng I6n nhat ludn luén 16n hon hodc bang sé hang hay c6t n. Nhan
dinh cang nhat quan, gia tri tinh toan cang gan n (chinh la kich thuéc
ma tran tinh toan) :

O Y e

n— RI

3.2. Phuong phap ké thira va tham van y kién chuyén gia[8]

Phuong phdp tham van y kién chuyén gia (Expert
Consultation/Expertb Judgment) la phuong phép thu thap, phan
tich va téng hgp y kién ti nhimng ngudi c6 trinh d6 chuyén mén,
kinh nghiém thyc tién trong mot linh vuc nhat dinh nham giai
quyét cac van dé khoa hoc hodc thuc tién. Day la phuong phap
hitu ich khi d{ liéu dinh lugng con han ché, d6i tugng nghién cdu
phtc tap, hodc khi can du bao, xay dung kich ban, lua chon giai
phép t6i uu. Theo Linstone & Turoff (2002), y ki€n chuyén gia c6
thé coi la moét dang “dit liéu thay thé” (surrogate data), phéan anh tri
thiic va kinh nghiém tich Iy, giup dua ra du bao va quyét dinh
trong diéu kién bat dinh. Cac budc thuc hién:

; CR
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- Thanh 1ap cac nhém chuyén gia tham gia vao qua trinh quyét
dinh can dap Uing cac tiéu chuan;

A = 20 W 2

- Tiép d6, mot bang cau hoi lién quan dén su quan trong cla
hé théng ha tang ky thuat doi véi viéc bé tri hé théng tuynel ky
thuat da tién ich trén 1 s6 truc dusng chinh dugc dua ra, va yéu
cau cac chuyén gia dua ra su danh gia tam quan trong clia cac tiéu
chi thong qua so sanh cadp, tu dé xdy dung ma tran va tinh toan
trong sé.

3.3. Phuong phap diéu tra khao sat [8]

Phuong phép diéu tra khdo sat la cach thu thap théng tin
théng qua viéc quan séat, phong van, phat phiéu hoi, hodc do dac
truc ti€p tai hién trudng. Day la phuong phap phé bién trong
nghién ctu khoa hoc xa hoi, ky thuat va quan ly dé thi, dac biét
hitu ich khi can s6 liéu géc phan anh thuc trang khach quan. Diéu
tra khéo sat la “mot phuong phéap khoa hoc nhdam thu thap dit liéu
c6 hé théng tir mot tap hop ddi tuong, nham mo ta, phan tich va
dua ra két luan phuc vu cho nghién ctru hoac quan ly”. Cac budc
thuc hién diéu tra khao sat:
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- Xac dinh muc tiéu va pham vi khao sat xac dinh muc tiéu;

- Chuén bi céng cu va ké hoach khao sat: Tai liéu nén, ban d6
quy hoach, hé so ha tang ky thuat, bdo cdo ngap lut, ban dé dia
hinh;

- Khao sat hién trudng;

- Bao cdo két qua khao sat trinh bay.

3.4. Phuong phap xt ly ban dé [9]

Quy trinh xtt ly ban d6 trong nghién cttu MUTS:

- Budc 1. Thu thap va chuan héa dit liéu: Thu thap ban dé tu
nhiéu nguén (quy hoach, quan ly ha tang, khao sat); Chuyén déi
dinh dang vé hé toa dé théng nhat (VN-2000 hodc WGS84); Chuan
héa ty |é ban d6 (thudng dung 1/2000 hodc 1/5000 cho quy hoach
chi tiét).

- Bu6c 2. S6 hoa va xdy dung cg s& dit lieu GIS: S6 hoa
(digitizing) cac I6p dit liéu tir ban d6 gidy hodc anh raster; Xay
dung cac I6p di liéu vector: dudng giao thong, mang ludi thoat
nudc, diém ngap, vi tri cot dién, 8ng cdp nudc..Gan thudc tinh
(attribute) cho ting d6i tugng khong gian (vi du: dudng kinh cong,
tai trong dudng, cong suat tram dién).

- Budc 3. Chéng I6p ban dé (Overlay Analysis): Chéng ghép céc
16p dir liéu tiéu chi (mat do dan cu, gia dat, ngap lut, HTKT hién
h{u); Xac dinh vung phu hgp/khéng phu hgp cho xay dung MUT.

- Budc 4. Chuin héa va tinh trong s6 tiéu chi: Chuin héa di
lieu theo thang do chung (vi du 0-1); Tich hgp két qua tr MCDM
(AHP, TOPSIS, v.v.) d€ gén trong s6 cho tung I6p dir liéu.

- Budc 5. Phan tich khong gian: SU dung cac cong cu GIS;
Buffering (vung anh hudng quanh truc dudng); Spatial Join (ghép
dir liéu thudc tinh véi vi tri); Raster Calculation (t6ng hgp chi s6
thich hgp); Xac dinh cac tuyén/doan dudng uu tién xay dung MUT.

- Budc 6. Tryc quan hoéa va xuat ban d6: Xuat ban d6 chuyén
dé: ban dé ngap lut, ban dé phan b6 HTKT, ban d6 thich hgp xay
dung MUT; Trinh bay két qua dudi dang ban dé GIS (ArcGIS, QGIS)
hodc ban d6 hién trang - quy hoach, kém chu giai, ky hiéu, ty lé.

4, KET QUA VA BAN LUAN

4.1. Xay dung b0 tiéu chi danh gia lua chon quy hoach hé
thdng tunnel ky thuat da tién ich trén cac truc chinh trung tam
PaNang

4.1.1. Bé xudt cdc tiéu chi va céng thiic tinh todn

a) Bé xudt cdc tiéu chi tham vdn y kién chuyén gia dua ra lya chon

Du trén cd s& danh gia cac nghién ctu lién quan phan trén, tac
gia dua ra 12 tiéu chi phé bién nhat nén 4p dung vao quyét dinh
chon lua quy hoach hé théng tunnel ky thuat da tién ich trén cac
truc chinh trung tdm TP Da Nang:

- Luu lugng giao thong trung binh hang ngay (AADT): MUTs
g6p phan gidam dang ké nhu cau dao dudng phuc vu céng tac bao
tri, sfa chlta ha tang ky thuat. Diéu nay gitp han ché un tac giao
thong do thi cong, dac biét trén cac tuyén dudng c6 AADT cao. Vi
vay, MUTs nén uu tién trién khai dugi nhiing tuyén dudng cé mat
do6 giao thong lén.

- Loai dudng: Tuong ty nhu AADT, cac tuyén dudng c6 phan
cdp cao (quéc 19, dudng tinh, dudng do thj chinh, cao toc, v.v.) can
dugc uu tién do vai trd huyét mach, dam bao luu théng lién ving
va lién do thi.

- Mat doé ha tang ky thuat ngam (tién ich): MUTs gitp gidm tan
suat dao dudng khi nang cap, thay thé cac céng trinh ngam. Do
do, cac tuyén dudng c6 mat do ha tang ky thuat va tién ich cao sé
dugc uu tién lua chon. Mat d6 nay dugc danh gia dua trén: (i) téng
s6 lugng 6ng va cap, (i) quy mo va cap do tién ich (dudng kinh
6ng cdp nudc, dién ap cap dién, ap suat dudng éng khi, v.v.).

- S6 lugng va tan sudt dao xdi dé€ stia chira: Cac khu vuc thudng
xuyén phai dao x6i dé stra chita, bao tri tién ich nén dugc uu tién
xay dung MUTSs. Viéc danh gia c6 thé dua trén: (i) di liéu lich s s
lan dao dudng, (i) ké hoach nang cap, cai tao ha tang cla cac don
vi quan ly tién ich va co quan giao théng.

- S8 lugng cac du an phat trién ngam: Viéc trién khai MUTSs c6 thé
dong thdi véi cac du an cong trinh ngam khac nhu tuyén metro, 16i di
bd ngam, trung tam thuong mai dudi long dat. Diéu nay giup tiét kiém
chi phi dau tu, t8i uu khéng gian ngam va han ché triing lap thi cong.

- Mat d6 dan s8: Khu vuc ¢ mat dé dan s6 cao thudng ¢ nhu cau
ha tang ky thuat Ién. Do do, viéc bé tri MUTs & cac khu vuic nay mang
lai hiéu qua kinh té - xa hoi cao hon.

- Déc diém st dung dat: Loai hinh st dung dat (dan cu;, thuong mai,
cong nghiép, hén hgp) phan anh nhu cau khac nhau vé ha tang ky thuat
va luu lugng st dung dich vu. Chdng han, khu vuc thuang mai va céng
nghiép cé yéu cau ha tang ky thuat 16n hon so vai khu dan cu thuan tay.

- Gan cac co s& cong cdng: MUTs khi duoc xay dung gan bénh
vién, truong hoc, trung tdm hanh chinh, v.v. sé phuc vu moét lugng I6n
ngudi dung, dong thai giam chi phi van hanh va quan ly.

- Gan céc tda nha cao tang: Tuong tu cac co s& cdng cong, khu vuc co
nhiéu toa nha cao tang thudng yéu cau cac két ndi ki thuat ngam phtic
tap. MUTs gitip dap ting nhu cau nay mot cach tap trung va bén viing.

- Diéu kién dia chat (loai dat): Loai dat anh hudng truc ti€p dén
phuong phép va chi phi xay dung. Cac khu vuc c6 dia chat thuan Igi
(@4t 6n dinh, it da cling, khéng bi sat 1&) nén dugc uu tién dé giam chi
phi thi cong.

- D6 déc clia hé théng tién ich: Mot s6 tién ich nhu céng thoat
nudc, cdng thai dua trén nguyén tc trong luc. D6 déc dia hinh ¢6 thé
lam tang dang ké chi phi néu phai dua vao MUTs. Vi vy, yéu t6 nay
can dugc can nhac khi quyét dinh bo tri.

- Diéu kién ngap lut: Viéc xay dung MUTs tai ving déng bang
ngap lut lam tang chi phi va rdi ro ky thuat. Day la diéu kién co ban dé
loai trir vi tri khéng phu hap, thay vi chi la mét tiéu chi bé sung.

b) Két qua ddnh gid Iua chon:

Sau khi xem xét 12 tiéu chi, ching ta c6 thé loai bd dugc 4 tiéu chi
dua theo danh gia thuc trang cling nhu tim hiéu theo cac chuyén gia.
Trong dé tiéu chi s6 8 va tiéu chi s6 9 s& gép thanh mét tiéu chi, do
tinh chat clia cac cong trinh nay déu c6 quy moé vé sé lugng ngudi st
dung va dién tich khai thac 16n. D6i véi tiéu chi “dac tinh dat”, cac
chuyén gia cho rang, trong diéu kién Ba Nang, tinh dong nhat la kha
cao ddi vdi I6p dat tang ndng, do d6 c6 thé bd qua tiéu chi nay. DG véi
tiéu chi “dd doc tién ich”, cac chuyén gia cho rang phu thudc vao su
hop ly clia phuong an thiét k&, va dam bao do doc tién ich theo quy
chudn va tiéu chuan. Vi vay, tiéu chi “d6 déc tién ich” c6 thé b qua.
Dai vai tiéu chi “khu vuc ngap lut”, cac chuyén gia cho rang khu vuc
trung tam, tai cac truc dudng chinh di qua, tan sudt ngap lut thap, thoi
gian ngap ngan (trong vong 1 tiéng). Tiéu chi nay cling khong anh
hudng nhiéu tai viéc lua chon bd tri MUTs. Vay céc tiéu chi lya chon
danh gia bo tri MUTS trén tuyén dudng dugc liét ké trong bang sau:

Bang 2. Tiéu chi danh gid lya chon xac dinh quy hoach hé théng
MUTS

51T Tiéun chi
1 L lugmg gaao théng trung binh hing ngdy (AADT)
2 Loai duimg bd
3 M 35 tén ich
4 S0 'Iumlg el kven dao xdn de sim chita bén ich
5 Dnp dn phat trigén ngam
6 WAL oI aliin s0
7 Su dung Jat
& Chitn cde oo s cong cdng'cao ting
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Bang 3. Cac tiéu chi va cong thiic tinh toan theo phuong phap AHP
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4.1.2. Két qua nghién cuu dién hinh trén cdc truc chinh trung tdm - Nhém 1: Bao gom cac muc danh gia rat khong phu hap,
TP Ba Néng khéng phu hgp, it phu hgp (tuong Ung véi cac khoadng diém tir 0
Bang 4. Két qua tinh toan diém céc tuyén truc chinh trén co s& dén 60) - phan anh muc d6 phu hop thap.
8 tiéu chilua chon - Nhém 2: Bao gébm muc danh gia phu hgp (khoadng diém 61-

80) - phan anh muic dé phu hgp trung binh.
- Nhém 3: Bao gém muc danh gia rat phu hop (khodng diém

e am [T o | || e ] u
i (11 i wdt |em | e 6 | o

81-100) - phan anh muic d6 phu hop cao.
| s E
- E ﬁ E oA i B
LA Dok g Bimh  Sam s Chek sl Dy T
WA T B OE R
LT - REERET - ey
» é O CTOCTNET & Eand sy
Pénh gid muc dé lya chon uu tién cé thé chia giai doan thuc 5ot ik i e 28
hién quy hoach hé théng MUTS trén cac truc chinh trung tam Da Hinh 3. Bi€u d6 tinh diém cho cac phuong an Iva chon trudc khi tinh dén trong s6
Nang: D& danh gia muic d6 tac dong cla cac tiéu chi téi viéc uu Bang 5. Phan loai 4 muc dé uu tién bé tri MUTs trén cac truc

tién lua chon b6 tri MUTS trén cac tuyén dudng truc chinh, tac gia dudng dua theo danh gia muc do phu hgp phuong an (c6 tinh dén
dua trén bang k&t qua tinh toan diém cac phuong an khi chua tinh trong so)

dén trong s6 phuong an. Sau do6 sé cé nhiing so sanh véi két qua Lo Diém piém o
tinh toan phuong an c6 k& dén trong s, dé thy su thay déi vé tha | STT Tuyén dudng gbc | chudnhéa Miic 49 phu hop
tu uu tién cac tuyén dudng bé tri MUTS. — -

Dua trén két qua tinh toan, 3 phuong an cao diém nhét1aNgo | q Nﬁgo‘Quyir'l -Noa HanhSon -1 0 1 4 00% Rét phi hap
quyén - Ngii Hanh Son - L& Van Hién; Nguyén Hau Tho - Vo Chi Lé Van Hién
Cong va Lé Duéan - bién Bién Phu. Trong d6, phuang an 1la truc Nguyén Hitu Tho - V& Chi . R
duong Ngé Quyén - Ngii Hanh Son - L& Van Hién duoc danh gia | 2 | cong 098 | 6250% | Phihp
cao nhat

P& thuan tién cho qué trinh phan tich va danh gia muc do phu [ {Lebuan -Bién Bién Phi 081 | S080% | Phuhgp
hap, thang do Likert dugc chia thanh 5 khoang diém déu nhau: 0- 4 | DuyTan 039 | 13.30% Khong phu hop
20, 21-40, 41-60, 61-80 va 81-100. Cac khodng diém nay lan lugt 5 Vanh Dai Tay 2 0.37 | 11.70% Khong phu hop
d;]fcgchquy déi Pt}fjé;:h céchnjL’Lc danh gia: r:\:t\ k:énnghU Egp, kh:\ng 6 | Duong14B 0.27 | 330% Réit khong phi hop
phu hgp, it phu hgp, phu hgp va rat phu hgp. Tuy nhién, nham ) " e
muc dich phan tich théng ké va rut gon dir liéu, cac mic danh gia ! Minh l\{langh - 023 | 0% Rit kh(jng phfl hop
trén ti€p tuc dugc gop lai thanh 3 nhém chinh nhu sau: 8 Nam Ky Khdi Nghia 0.27 | 330% Rat khong phu hop
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4.2. M6 phéng cac I6p tiéu chi trén nén GIS phuc vu céng
tac quan ly

Thiét 1ap cdu tric CSDL: Thu thap nhiing thong tin va s6 liéu da
dugc ké thia ta loc ra cac déi tugng déng vai trdo quan trong, cac
thong s6 co ban quan trong cla tiing d6i tugng va méi quan hé
gifta cac d6i tugng. Dua trén nhiing thong tin nay tién hanh xay
dung CSDL cho céc tiéu chi cho cac tuyén dudng truc chinh tai Ba
Nang. Cau tric CSDL bao gém 1 Feature Dataset va 8 Feature Class
tuong Ung véi 8 doi tuong la 8 tuyén dudng. Thiét lap ban dé co
sG: Tao mot I6p ban d6 mdéi trong ArcGIS Pro tai muc Map, dat tén
va chon dia chi luu thu muc.

Tai Muc Menu chon Project -> Option -> Map and scene ->
Spatial Reference -> Chon Choose spatial reference. Tai muc
Projected Coordinate System chon UTM -> Asia -> Chon hé toa dé
VN2000 UTM Zone 48N. Trén thanh Menu chon Map réi chon Base
Map dé& chon dii liéu cGia bdn d6 nén. Ta chon Openstreet Map.

Bang 6. Thiét lap Feature Class tuong Ung vdéi 8 truc dudng

chinh tai Ba Néng

STT Tén

1 TrucDuongNgoQuyenNguHanhSonLeVanHien
2 TrucDuongNguyenHuuThoVoChiCong

3 TrucDuongLeDuanDienBienPhu

4 TrucDuong14B

5 TrucDuongMinhMang

6 TrucDuongNamKyKhoiNghia

7 TrucDuongVanhDaiTay2NoiDT605

8 TrucDuongDuyTan

- § bang Catalog, chon thu muc Database, chon file
geodatabase c6 dudi .gdb, chudt phai chon New -> Feature Class.
Tai clia s6 Feature Class yéu cu nhap cac trudng thong tin: Name:
Tén cua I&p khong gian. Alias: M6 ta clia I6p khong gian. Feature
Class Type: Kiéu d(t liéu ctia |6p khéng gian (chon Polygon d6i véi
cac dang di liéu ki€u vung, chon Point d6i véi cac dang dit liéu
ki€u diém, chon Polyline d6i véi cac dang dir liéu kiéu dudng, do
thé hién cho cac tuyén dudng truc chinh nén ta chon kiéu dang dir
liéu Polyline).

ﬁ .

Hinh 4. M6 hinh GIS cho cac tiéu chi tong hap trén 8 truc chinh (da chuan héa)

5. KET LUAN

Nghién ctru da gop phan xac dinh co s& khoa hoc va thuc tién
cho viéc xac dinh phuong an quy hoach hé théng tunnel ky thuat
da tién ich tai cac d6 thi Viét Nam. Két qua cho thay nghién ciu

nay hoan toan kha thi va phu hgp véi xu huéng xay dung doé thi
hién dai, théng minh va bén viing. Giadi phap quy hoach hé théng
tunnel ky thuat da tién ich nay can dugc nghién cdu trién khai thi
diém va nhan rong, két hop véi ting dung céng nghé hién dai va
quy hoach d6ng b, nhdm nang cao chat lugng ha tang, ddm bao
phat trién doé thi bén viing va an toan. Viéc ing dung céng nghé
hién dai vao quan ly hé théng tunnel ky thuat da tién ich la xu thé
tat yéu, phu hop véi dinh huéng xay dung dé thi théng minh, bén
viing tai cac do thi Viét Nam.

Cac hudng nghién cuu tiép theo c6 thé thuc hién: Thi diém giai
phap quy hoach hé thong tunnel ky thuat da tién ich tai mot s6
tuyén dudng trong diém tai Ha Noi, TP.HCM... hodc khu dé thi
mdi. B6 sung va diéu chinh cac quy chuan xay dung lién quan dé
phu hgp véi cac loai hinh quy hoach chuyén nganh ha tang ky
thuat, quy hoach khong gian ngam d6 thi. Xay dung co s& di liéu
ha tdng ngdm qudc gia tich hgp GIS & BIM. Xay dung co ché t6
chtic quan ly chung hé théng tunnel ky thuat da tién ich la chu s&
hitu céc ha tang (dién, cdp nudc, thoat nudc,vién théng...) trong
khai thac hé thong tunnel ky thuat da tién ich. D& xuat nghién ctu
gidi phap mo hinh quan ly dya trén loT, cdm bién, SCADA cho hé
thong tunnel ky thuat da tién ich nang cao chat lugng quan ly khai
thac hé théng tunnel ky thuat da tién ich hiéu qua huéng dén dé
thi théng minh va bén viing.
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