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MO DAU

Trong nhiing nam gan day, Viét Nam la quoc gia c6 toc d6 phat trlen d6 thi hoa rat
nhanh ca v€ quy m6 va s6 lugng. Su phat trién nay gy ap luc 1én nhu cau xay dung co
s& ha tang do thi. Tai cac thanh pho 16n nhu Ha Noi, TP. HO Chi Minh, Pa nang, Hai
Phong... quy dat xay dung d thi gan nhu can kiét, khong gian cong cong, khong gian
xanh ngay cang bi thu hep. Dung trude van dé nay, xu huéng méi ¢ Viét Nam va khong
moi dbi voi thé gidi 1a phai tan dung, khai thac st dung va quan ly phat trién khong gian
ngam c6 hiéu qua méi gop phan quan 1y va phat trién do thi hién dai va bén viing. Tuy
nhién, hién nay, cong tac quan ly khong gian xay dung ngam van con nhiéu han ché, tir
quy hoach dén thyc hién, din dén tinh trang 16n x0n va thiéu hiéu qua trong viéc st dung
khong gian nay. Dé nang cao hiéu qua cong tac quan 1y khong gian xay dung ngam d6
thi tai Viét Nam nhom sinh vién chiing em da lua chon tén dé tai nghién ctru khoa hoc
sinh vién: “Nghién ciru ndng cao hi¢u qud cong tac qudn ly khong gian xdy dung
ngam do thi tai Vigt Nam” dudi sy hudéng dan cua thay gidgo GVC. TS. P Ngoc Thai.

- Muc ti€u nghién curu:

Pé xuit dugc giai phap ning cao cong tac quan 1y khong gian xay dung ngam d6
thi tai Viét Nam. Cac giai phap nay s€ tap trung vao viéc cai thi¢n, nang cao hi¢u qua
cong tac quy hoach cong trinh ngdm do thi, tang cuong su phéi hop gifta cac co quan
chtrc nang va nang cao nhén thic cta cong ddng vé tim quan trong ctia khong gian xay
dung ngam db thi.

- Phuong phép nghién ctru:

Dé dat duoc myc tiéu trén, nghién ctru nay sir dung cac phuong phap phan tich ly
thuyét va két hop voi thu thap dir liéu thuc té trong hoat dong xay dung va su dung
khong gian ngdm d6 thi. Qua do, nghién ciru s€ cung cap cai nhin tong quan vé tinh hinh
hién tai va dua ra cac khuyén nghi cu thé cho viéc cai thién cong tac quan 1y khong gian
xay dung ngam d6 thi.

Pé tai NCKH sinh vién nay 14 san pham ctia Dé tai NCKH cip Co s ma s6: T25-41.



CHUONG 1 TONG QUAN VE SU DUNG KHONG GIAN XAY DUNG
NGAM PO THI

1.1. Khai quat chung

Khéng gian xdy dung ngam d6 thi duoc giai thich tai khoan 1 Diéu 2 Nghi dinh
39/2010/ND-CP nhu sau: “Khong gian xay dung ngam do thi” la khong gian dudi
mat dat duoc st dung cho muc dich xay dung cong trinh ngadm do6 thi.

Cong trinh ngam do thi 1a nhirng cong trinh dugc xay dung dudi mat dat tai 46 thi
bao gom: cong trinh cong cong ngam, cong trinh giao thong ngam, cac cong trinh dau
méi k¥ thuat ngdm va phan ngam cua cac cong trinh xay dung trén mat dat, cong trinh
duong day, cap, duong dng k¥ thuat ngdm, hao va tuy nen k¥ thuat.

D6 thi hoa la qua trinh ch}lyen dich co céu dan cu trr nong thon sang do thi, di kem
v6i su phat trién ctiia hé thong ha tang, kinh t€ - xa hdi va mo rong khong gian do thi.
Tai Viét Nam, do thi hoa dang dién ra nhanh chong va ngay cang dong vai tro quan
trong trong phat trién kinh té — x4 hoi. Viét Nam dang chimg klen su gia tang manh
mg veé dan s6 do thi va mo rong khong gian do thi, keo theo nhu cau rat lon vé co so
ha tang k¥ thuat va xa hoi. Ha tang khong chi la nen tang phat trién kinh té — x4 hoi
ma con 12 yéu té sdng con dé dam bao chat lugng séng, mdi truong bén virng va kha
nang canh tranh do thi.

1.2. Sir dung khong gian xay dung ngam dé thj tai cic nwéc trén thé gioi

Trong mot thoi gian dai, chiing ta di s dung khong gian ngam cho nhiéu muc dich
khac nhau, vi du nhu lam nha &, kho chtra, kénh dan nudce hoac khai thac nguyén liéu
tho.

Ngay nay, khong gian ngam duoc sir dung cho cic chirc niang nhu:

- Khai théc va luu trir ndng lugng
- Tuyén dudng giao thong (dudng him duong bd va dudng sit, tuyén tau dién ngam,
V.V.)

- Luu trit nguyén liéu tho (dau, khi ddt, v.v.)

- Luu trit chat thai (chat doc hai, phong xa, chit thai xdy dung, v.v.)

- Co s6 ha tang thanh phd ngam (bii dau xe, khong gian vin phong, noi luu tri, cira
hang v.v.)

- Co s ha tang cung cap db thi (duong day vién thong, duong day dién, duong o ong
nuée, hé thdng nude thai, dudng dng dan khi, dudng dng sudi 4m, v.v.)

- Khong gian ngdm duge bao vé (boongke) va cac co s& quan su;

- Co s& san xuat va luu trir ngam;

- Trung tAm may tinh ngam;

- Co s nghién ctru ngam (vi du: may gia toc hat).

Thiéu khong gian bé mat do dan sb ngdy cang ting va nhu cau vé diéu kién song t6t
hon (ddc biét la diég kién khong khi va khi hau tot hon) thuc day cac hoat dong s
dung khong gian ngdm ¢ muc do 16n hon, nhung dac biét 1a theo cach than thién véi



moi truong va sang tao. Viée s dung khong gian ngam ngay cang nhiéu c6 thé dan
dén tiét kiém nang luong va nguyén liéu tho, dong thoi giam viée sir dung dat (giam
viéc phu dat) cho phép tang tham thue vat, gop phan tao ra moi trudng trong sach
hon véi diéu kién khong khi t6t hon. Nhom nghién ctru di tip hop cac cong trinh
ngam do thi tiéu biéu, bao gom:

1.3. Hé thong giao thong ngdm

H¢ théng giao thong ngﬁm bao gém cic duong ham truyén théng nhu dudng him
duong sit va duong bo, hé thong tau dién ngam nhung cling ¢6 duong ham danh cho
nguoi di bo. Bleu nay ciing bao gdm cac nha ga duong sit ngdm co cac tuyén lién két
va khu mua sam twong tng. Cac hinh thirc giao thong vén tai ngam:

+ Hé théng dudng hdm tau dién ngdm (Hinh 1.1);
+ Puong ham do thi;

+ Bai d6 xe ngam;

+ Heé thdng van chuyén hang hoa ngam;

+ Hé théng dudng ham danh cho nguoi di bo.

Hinh 1.1. Tuyén Metro tai Doha (Keith Barrow, 2016)

1.3.1. Hé thong cung cép, lru trir va thoat nwée ngam

Hé thong phan phdi nude ngam phd bién ¢ cac thanh phd va nong thon dudi hai hinh
thire khac nhau, nhu sau:

+ Heé théng cap nudc sach;
+ Heé thdng thoat nude thai (Hinh 1.2);

+ Heé thong xur 1y nudc thai.



Hinh 1.2. H¢ thong thodt nuéc thai (BW, 2020)

Cac kénh nudc ngam cling phd blen dé két ndi cac hd chira nude ciing nhu cac hd
chtra nudc voi cac hé thdng song gan d6 va nguoi tiéu dung.

Céc duong him xa ngdm c6 thé gitp tranh cac hién twong 1ii lut & cac thanh phd 16n.
O ngoai 6 Tokyo (Nhat Ban) cach bé miat khoang 50 m, mot hé thong dudng him
ngam va hang dong khong 16 d3 dugc xdy dung dé luu trir nudc 1i. Heé théng c6 thé
xu ly dugc lugng nude chay vao 1én dén 200 m3/gidy. Nudc dugc luu trit trong cac
bé chira ¢ kiém soat 4p suét (Hinh 1.3).
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Hinh 1.3. Hé thong dwong ham xa ngam tai Tokyo (TiJ, 2020)

1.3.2. Co sé san xuat ngam va kho chira ngim

Khong gian ngam c6 thé duogc sir dung theo nhiéu cach dé san xudt, luu trit tam thoi
hang hoa hodc nguyén li¢u thd. Cac co s may tinh ngam ciing dang tré nén pho bién.

Ly do chinh cho nhimng phat trién nay 1a thiéu khong gian trén bé mit, dic biét bén
trong cac thanh phod 16n, nhung cling 1a do cac diéu ki¢n thuan loi dudi long dat:

+ 1t nguy co hon tir cdc rii ro dia chit (bao, dong dat, 14 lut, V.V.)
+ Piéu kién moi truong 6n dinh (vi du: nhiét do twong dbi thap va on dinh)

+ ft nguy co hon tir cac cudc tan cong khung bd hoidc pha huy do chién tranh



+ Nha may, kho ngdm xay dung don gian, c6 thé giam viéc sir dung vat liéu xay dung.
+ Tudi tho cao

Tuy nhién, diéu quan trong nhat, dic biét lién quan dén bién d6i khi hau va dan sb
ngay cang tang la thuc té 13 viéc chuyén céc co s xudng 10ng dat lam giam tinh trang
thiéu dién tich trén bé mit do thi nghiém trong va bao vé mdi trudng tét hon, than
thién v&1 moi truong.

Hinh 1.4 cho thdy mét trung tim may tinh ngam hién dai & Thuy Dién va Hinh 1.5
cho thay mot vi du vé san xuit may bay ngdm. Mot tiém ning 16n hon ciing dugc
thiy dbi véi cac trung tdm hau can. Viéc str dung khong gian ngdm dé san xuat s&
ting manh voi viéc ing dung ngay cang nhiéu san xuét dya trén ro-bot tu dong.

Hinh 1.4. Trung tdm di¥ liéu va toa nha vin phong ciia cong ty cung cdp internet
Thuy Dién Bahnhof AB (UGE, 2020)



Hinh 1.5. Nha mady ngam SAAB Aircraft (UGE, 2020)

Viéce luu trit nguyén liéu thd dudi long dat va cic mang ludi phan phdi twong tng
(cting mot phan nam dudi long dat) 1a nhitng phan thiét yéu cua nén kinh té cia nhiéu
quoc gia.

1.3.3. Co sé sinh hoat va giai tri ngim

Céc su kién thé thao va vian hoa trong nha dang tré nén phd bién va do dé, cac co
s& thé thao va van hoa ngam 16n ciing da duoc xay dung (Hinh 1.6 va 1.7). Hang
dong khuc con cau trén bang Olympic Na Uy (Hinh 1.8) duoc xay dyng vao nam
1991 13 mot cot mde trong viéc st dung khong gian ngam cho céc co s thé thao. Co
nhiéu sang kién khac vé cach str dung khong gian ngam, nhur cac mé bo hoang (Hinh
1.9) v6i cac hang dong 16n 1am hoi truong da nang cho cac hoi nghi, budi hoa nhac,
v.v. hodc cac mo da cii lam co s hdi nghi va khach san. Nhu Hinh 1.10, khong gian
ngam ciing c6 thé dugc chuyén d6i thanh khu vuc xanh va khong gian giai tri.

Hinh 1.6. Nha tho ngam va phong boi & Helsinki (Vihéiaho, 2011)
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Hinh 1.8. Hoi truong hang dong Olympic Gjovik dwdi long dat, Na Uy (Holmstad,
2014)

ih-

Hinh 1.9. Hji truong da ndng ¢ mé muéi bé hoang ‘Me
T !‘!lvwl .

Hinh 1.10. Céng vién ngam ‘Lowline’, New York (Lowline, 2020)



1.3.4. Co s& nghién ctru ngim

Cac co s¢ nghién ctru ngam, phong thi nghiém nghién ctru ngadm thyc hi€n mdt so6
nhiém vu.

Cac muc dich chinh la:

+ Thuc hién cac thi nghiém vat ly dac biét (xac thyuc cac ly thuyét trong vat 1y 1y
thuyét, vi du nhu vat Iy neutrino va vat chat t6i);

+ Nghién ctru co ban trong khoa hoc trai dat (tham hiém bén trong trai dat);

+ Nghién ctru tng dung dé xur 1y chét thai phong xa ngam;

+ Kiém tra céc cong trinh hoac thiét bi dia k¥ thuat;

+ Thyec hién cac thir nghiém nguy hiém (thtr nghiém chay, thir nghiém nd, v.v.).

Fern (2018), Aptec & Chapman (2019) hoic Pandola (2011) da dua ra tong quan vé
co s0 nghién ctru ngam. Hinh 1. 11 cho thdy mot vi du vé may va cham hadron 16n
(may gia tbc hat) & Geneva bao gom mot vong dai 27 km (glong nhu cong trinh xay
dung dudong him) véi mot s6 budng va truc dé lap dat thiét bi.

Hinh 1.12 cho thay bd cuc ciia so d6 cac giéng dimg cha yéu duoc str dung cho nghién
ctru xu 1y chat thai phong xa.
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Hinh 1.11. M6 ti so d6 cdc co sé ngam tai CERN (Fern et al., 2018)
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Hinh 1.12. Mang lwdi giéng dirng tai URL Meuse / Haute-Marne (Armand va cong
su, 2015)

Phong thi nghiém qudc gia INFN Gran Sasso (LNGS) tai Y 1a phong nghién ciru
ngam 16n nhat thé gioi. Phong thi nghiém nay duoc xay dung nhu mot duong vong
qua dudng ham cao tc dai 10 km di qua khéi Gran Sasso (khoi da dolomit ¢ mién
trung nudc Y). Phong thi nghiém bao gom ba phong thi nghiém khong 16, mdi phong
dai 100 mét, rong 20 mét va cao 18m. Tong thé tich 1a 180.000 m3. Chidu cao cta
16p phu 1 khoang 1400 m va cung cap khong gian c6 kha ning giam lugng tia buc
xa vi soéng. Do d6, phong thi nghiém nay rat phu hop cho cac thi nghiém vat 1y co
ban, nhung ciing duoc sir dung cho nghién ctru khoa hoc dia chét va k§ thuat dia chat,
De Luca va cdng su (2018) hodc Guidotti & Castellani (2017).



Hinh 1.13. M6 hinh Phong thi nghiém quéc gia INFN Gran Sasso (www.Ings.infn.it)

1.3.5. Cong trinh ngam phuc vu muc dich quén sy va qudc phong

Khong gian ngam ciing c6 thé dugc s dung rong rdi cho myc dich quéan sy va qudc
phong. Cac cong trinh quan sy ngdm bao gom cac co sd sau:

+ Cac ham chua tén ltra dan dao

+ San xuat vii khi ngdm

+ Luu trit nhién liéu va thiét bi quan sy ngam
+ Luru trir thuc phém, thiét bi y té, v.v. ngﬁm
+ Céc co s6 chi huy va lién lac ngam

+ Cang ngam hoic cin ¢t may bay

Cac cong trinh phong thu ngam bao gdm céc co s dic biét (boongke, v.v.) nhung
cling bao gdm cac yéu to co sé ha tang tidu chuan (dudng ham, hang dong, v.v.), ¢6
thé dugc sir dung lam khong gian dé tra 4n cho nguoi dan trong truong hop xay ra
chién tranh hoic tin coéng khung bé. Khéng gian sinh ton ngam nhu vay can co du
thong gi6 (diéu hoa khong khi), kha ning tiép can nhanh, mot s6 thiét bi y té, kénh
lién lac, v.v. Cac cong trinh phong thu ngém phai chiu dugc cac cudc tin cong ném
bom (tac dong dong) ciing nhu cac cude tan cong sinh hoc va héa hoc. Hinh 1.14 va
1.15 cho thay cac hé thong nhu vay.

Vi dy: Tir nam 1941 dén nam 2001, hé théng phong tha quan sy ngam Sasso San
Gottardo (Day nti Alps cua Thuy Si) da di vao hoat dong. Hién tai, day la mot bao
tang. Hé thong nay duoc xay dung trong mot khéi da granit cao khoang 2.100 m so
v6i muc nude bién va duge hd trg mot phan boi 10p bé tong day. Hé thong nay bao


http://www.lngs.infn.it/

gém mot hé thong troi dat dai khoang 2.500 m va cung cap khong gian cho khoang
400 nguoi. May phat dién, cong cu lién lac va d6 dung riéng cho phép tu cung tu cap
trong hé thong duong ham trong khoang 6 thang. Hinh 15 cung cap mét s6 an tuong.
Birc anh trén cho thay vi tri ctia cac dudng ham tréi dat va cac phong c6 mau d6 khi
nhin tir trén cao. Toéng cong, Thuy Si c6 khoang 2.000 co s& quan su va phong tha
ngam c6 quy mé va muyc dich khac nhau cho hon 100.000 ngudi.
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Hinh 1.16. Hé thong phong thii ngam Sasso San Gottardo, Thuy ST (Heinz Konietzky
& Jian Zhao, 2022)

1.3.6. Thanh phé ngdm théng minh

Cong nghé thanh ph thong minh s& thay d6i dang ké cau tric va diéu kién sbng tai
cac thanh phé trong twong lai. Bogan & Feeney (2020) cung cip tong quan mo rong
vé khai niém nay. Mot khia canh quan trong c6 lién quan tryc tiép dén k¥ thuat dia
k¥ thuat 13 viéc st dung rong rii long dt cho mot sé muc dich nhu:

+ Kénh truyén thong

+ Vén chuyén hang hoa va nguoi

+ Luu trir nang lugng

+ Luu trit moi loai hang héa

+ Co s0 mua sam va giai tri

+ Co s& san xuat va trung tAm may tinh
+ Xt 1y va luu trit tam thoi chét thai

+ Bai dau xe

+ Céc cong trinh phong thu dan su

Muc dich 13 giam thiéu viéc str dung dat trén bé mit va do d6 bao vé méi trudng tr
nhién.

Dy 4n NEOM ¢ A Rap Xé Ut (Hinh 1.17, 1.18) tuan theo khai niém nay. Hé thong
giao thong s€ dugc dat duoi long dat va bé mat chi danh cho ngudi di bo va nguoi di
xe dap. Ngoai ra, hau hét co so ha tang s€ dugc dat duoi long dat. Trén toan bo khu
vuc thanh pho dai 170 km, c6 thé dén bat ky noi nio trong vong 20 phit bang tri tué

nhan tao két hop véi cac phuong tién giao thong khac nhau nhu phuong tién siéu tbe
va phuong tién két nbi.
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Hinh 1.17. Vi tri ciia di dn NEOM, A Rdp Saudi (Neom, 2020)
PEDESTRIAN LAYER
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Hinh 1.18. So do vi tri ciia du an NEOM tai A Rap Saudi (Neom, 2020)

1.3.7. Luu trir hydro va hydrocarbon ngim

Cong ngh¢ dién-khi cung cap kha nang luu trir ndng luong du thira tur cac ngudn
nang lugng tai tao bang cach chuyén do6i nang lugng dién thanh khi nhu hydro. Nhin
chung, hydro pha tron véi métan co6 thé dugc luu trit trong cdc mé khai thac ngam bi
bo hoang, nhu thé hién trong so d6 & Hinh 1.19.

12



N
)

Electricity lines

electric power

Renewable > >
power sources Y
-wind turbines etc electric power
overproduction electric
ower
h 4 P
Electrolysis i
. Power industry
2H,0  2H,+ 0, “] - gas turbines
hydrogen
ydrog « [ Industry
r 4
- energy
Transportation
., hydrogen
H,-powered  |& /methane
vehicles blend _—
en Individual
Y| end-users
- ener
methane =— &
N
A 4

Geological storage

- salt caverns

- mine excavations

- depleted oil/gas reservoirs

Hinh 1.19. San xudt hydro dwa trén dién phan voi cdc cong ngh¢ heu trit dia chat cé
thé co (Gajda, 2021)

Uu diém cua cong nghé nay 1a cac mo than va quing thuong nam & cac khu vuce cong
nghiép va d6 thi hoa cao. Khi hydro ¢ thé d& dang dugc chuyén dén cac co so dia
phuong, str dung dudng dng hién c6 va van chuyén duong sat. Tuy nhién, thach thic
chinh cta viéc luu trit khi hydro trong cac cudc khai quat mé ngadm bi bo hoang 1a
kha ning bit kin ctia khong gian ngdm dugc xac dinh boi do kin ctiakhu vuc luu trit.

Hon nita, cic hang mudi bi bo hoang dy kién s& luu trit ning luong hydrocarbon
(nhu mé-tan, khi ty nhién) dé giam nguy co xdy ra tham hoa tiém an cua cac hang
mudi va dong thoi hd tro du trit nang luong chién lugc. Cac nguyén tic dé danh gia
d6 kin va tinh pht hop ciia mot hang dong dugce dé xuit, bao gdm cac tiéu chi nhu
“khong o tng suit kéo’, “hé sb an toan’ va “ngudng luong ro ri’:

+ Khong co6 tng suat kéo. Ap suat 16 rdng & giita tru phai nho hon ap sut khi bén
trong tbi thicu.
+ He s6 an toan. Hé s6 an toan (FOS) tai diém gitra cta tru phai khong nhé hon 1,5
deé duy tri do 6n dinh cua try.
+ Giéi han luong 10 ri. Tong lwong khi o ri trong ving lan can hang dong phai nho
hon 1% tong lugng khi dugc luu trit trong hang dong.
Dé cai thién tinh an toan cua cac hang mudi dugc st dung dé luu trit hydrocarbon
dudi long dat, Bérest & Brouard (2003) da tom tat mét s6 ly do tai nan, chang han
nhu phun trao, ro ri sdn pham va sy mat 6n dinh cua hang.
1.4. Sir dung khong gian xay dwng ngam db thi tai Viét Nam

Hién nay, xdy dung cong trinh ngam dang tr¢ thanh mot xu hudng phat trién

tat yeu trén toan cau, trong d6 c6 Viét Nam, nham dap ing nhu cau mé rong hé thong
ha tdng phuc vu phat trién kinh té, an ninh va quéc phong. Sb luvgng cong trinh ngdm
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ngay cang gia ting, voi pham vi ing dung da dang trén nhiéu linh vuc va phan bd tai
nhiéu khu vuc trén ca nudc.

Duéi day nhom nghién ctru trinh bay mot s cong trinh xay dung ngam st dung
khong gian ngam do thi tai Vi¢t Nam:

+ Heé théng giao théng ngam;

+ Bii dd xe ngam;

+ Khu giai tri, tién tich ngﬁm;

+ Heé thdng cap thoat nudc ngam;

+ Heé thdng dién cap, k¥ thuat ngam.

Hé thong giao thong ngdm bao gdm dudng ham giao thong d6 thi, duong him
cho nguoi di bo:

Ham chui Kim Lién

Ham chui Lé Van Lwong — Vanh Dai 3 (Ha Noi)

Ham chui Nguyén Vin Linh — Nguyén Hiru Tho (TP.HCM)

Ham chui Pién Bién Phu — Nguyén Tri Phuong (Pa Néng)

Céc tuyén duong ham tau dién ngam

Tuyén metro s6 1 (Bén Thanh — Sudi Tién)

C6 doan ngam tir ga Bén Thanh dén ga Ba Son.

Céc ga ngam: Ga Bén Thanh, Nha hat Thanh ph, Ba Son.

Tuyén metro s6 3 (Nhon — Ga Ha Noi)

Phan ngam tir ga Kim M4 dén ga Ga Ha Noi.

Godm 4 ga ngﬁm chinh: Kim M4, Cat Linh, Van Miéu, Ga Ha Noi.
1.5. Nhitng cong trinh ngim tiéu biéu tai Viét Nam.

Mot s hinh anh sir dung khong gian ngam do thi tai Viét Nam:

Hinh 1.20. Ham dwong bé Kim lién
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Hinh 1.22. Trung tdm thwong mai dich vu ngam Royal City-Time City, Ha Ngi
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Hinh 1.25. Nha ga Metro Trung Tam Bén Thanh (TP. Ho Chi Minh)

-
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Hinh 1.26. Ham Thi Thiém- TP.H6 Chi Minh
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CHUONG 2 HIEN TRANG CONG TAC QUAN LY KHONG GIAN XAY
DUNG NGAM PO THI TREN THE GIOI VA TAI VIET NAM

2.1. Khai quat chung vé cdng tic quan Iy khong gian xiy dwng ngim dé thi trén
thé gidi

Vuong quéc Anh d6 thi hoa nhiéu hon so véi murc trung binh trén toan thé gioi.
Dan s6 d6 thi ngdy cang ting can nhiéu khong gian sdng hon, nhu cau vé nha & va
tién ich méi ngay cang ting, ciing nhu cac bién phap can thiép nhu ting ham - vi du,
7.328 ting him dan cu méi bén dudi nhitng ngdi nha hién c6 & London di dugc cp
phép quy hoach tir nim 2008 dén cudi nim 2019. Tai Anh, ké hoach thanh phd c6
Chinh sach chién luoc méi vé Co so ha téng va Tién ich thong minh, kém theo cac
chinh sach quan ly phat trién: cung cap va két ndi co sé ha tang, nang lyc co so ha
tang va cong trinh ngam, theo “City of London, City Plan 2036 bao gom:

+ Céc chinh sach nay nham giam thiéu nhu cau vé co s¢ ha ting méi;

+ Khuyén khich sy tham gia som gitra cac nha quan ly co so ha tang d6 thi, don
vi thi cong va cac chuyén gia ¢ giai doan dau cua qua trinh thiét ké;

+ Pam bao céc thiét ké két hop cac két ndi voi co s ha tang hién co;
+ Pam bao co sé ha tang hién ¢ duoc sir dung hiéu qua.

Céc chinh sach nay nham giai quyét cac van dé hién tai xung quanh khong gian
trong thanh phd va 1a mot vi du vé sy chuyén dich sang quy hoach dai han hon cho
bé mit ngdm & London. Bang cach sir dung khong gian hién c6 thong minh hon, diéu
nay co thé giai phong khong gian cho muc dich sir dung trong tuong lai.

Chinh quyén London ngay cang xem xét ky hon cac don xin cap phép quy
hoach do thi dé gitp danh gia tac dong cua chung dbi voi diéu kién xay dung trén mat
tai dia phuong, giai quyet cac van de néu trén va nhu mot phan tmg trude cac khiéu
nai ctia ngudi dan vé viéc mé rong ting ham.

Ha Lan, Phan Lan va Singapore duoc dua ra lam vi dy vé cac quoc gia co cach
tiép can dac biét hudng toi tuong lai dé quan ly khong gian ngam. Mdi quoc gia co
cach tiép can khac nhau d01 v0i viée quan ly, mot s6 ¢o vai tro 1on hon dbi v6i chinh
quyen quéc gia va mot s6 khac thay chinh quyen dia phuong chiu nhiéu trach nhiém
hon vé dir liu, phén tich va lap ké hoach chién lugc. Nhimng vi du nay néu bat mot
sd cach tiép can khac nhau c¢6 thé ap dung ddi v6i quan Iy khong gian ngam. Céc vi
du khac bao gom Pan Mach, , Malaysia va Canada, dugc dua ra nhu nhimg vi du vé
viéc st dung khong gian ngam théng minh ¢ cac khu vyc do thi dong duc, c6 thé
dugc xem xét dé giai quyét mot so thach thire duoc xac dinh trong dy an nay, chang
han nhu tinh trang tic nghén d6 thi va thich tng v6i khi hau ciing nhu kha ning phuc
hoi sau cac su kién thoi tiét khac nghiét.

Quan ly khong gian ngdm ¢ Ha Lan: Piang ky co ban vé dit nén -
Basisregistratie Ondergrond (BRO).

O Ha Lan, chinh sach quy hoach khong gian va viéc thuc hién chinh sach nay
cht yéu duge dinh hinh & cap thanh phé, theo Government of the Netherlands (2013).
Céc thanh ph c6 thé dit ra cac quy dinh ma ho cho 1a phi hop duya trén hiéu biét ctia
ho vé tinh hinh dia phwong.
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Ha Lan ap dung cach tiép can str dung mo hinh 3D d6i v6i quy hoach khong
gian va dat nén duoc dua vao cac ké hoach khong gian. Dat nén Ping ky co ban
(BRO) c6 hiéu lyc tir thang 1 nam 2018 theo Zeiss (2018). Muc dich 1a tao ra mot s0
dang ky thong nhat, k¥ thuat sd va chi tiét vé dir liéu dat va dat nén ¢ Ha Lan.

Quan 1y khong gian ngdm & Phan Lan: Vi du vé Helsinki

O Phan Lan, quan 1y dua trén nguyén tic phan cap, voi ba cap quy hoach theo
luat dinh: qubc gia, khu vuc va thanh phd, theo Purkarthofer, E. et al. (2023). Luat sur
dung dét va xdy dung cia qudc gia nay, bao gdm viée st dung céac khu vuce dat dai va
cac hoat dong xay dung lién quan, dé cap rd rang dén khong gian ngam, theo Ministry
of the Environment (1999). Cac K& hoach sir dung dat khu vuc duoc Hoi dong khu
vuc lap va phé duyét, néu ro cac nguyén tac sur dung dét va chi dinh cac khu vuc dé
phat trién khu vue. Nhitng ké hoach nay mang tinh chién luoc, tao diéu kién cho vige
dién giai va thyc hién tai dia phuong. Cac thanh phé ciing c6 thé mua dat cho nhu cau
phat trién trong tuong lai do c6 mot s6 cong cu chinh sach dat dai theo luat dinh danh
cho ho, chang han nhu K& hoach tong thé dia phuong.

Helsinki 1a mot thanh phd c6 tu duy dic biét tién bo vé quan 1y khong gian
ngam va co lich st 1au doi vé viéc sir dung khong gian ngam. Pay 1a thanh phd dau
tién trén thé gidi co Ke hoach tong thé ngam, theo City of Helsinki (2009). No cho
thay ca khong gian ngam va dudng ham hién tai va tuong lai, bao gdm cac nguon tai
nguyén da danh riéng cho viéc xay dung cac co s¢ ngam trong tuong lai chua dugc
dat tén, cling nhu cac lién két tiép can quan trong hién c6 dén hé thong ngam.

C6 mot mang ludi boongke va duong ham trai dai khap Helsinki, bao gdm
nam nghin ham trd bom va 50.000 ham tra bom, theo De la Cuetara (2022). Helsinki
bat dau x4y dung céc duong ham vao nhirng nam 1960 dé chira cac tién ich. Sau do,
cac nha quy hoach thanh phd nhan ra rang khong gian nay co thé duoc sir dung lam
ham trd bom. M6t s6 ham tra bom nay da dugc chuyen d6i dé sir dung hang ngay,
chang han nhu san choi ngam, san khiic con cau va ho boi, theo Hunt (2021). Piéu
nay dac biét hiru ich vao mua dong, khi thanh phé chi co mot sb it gio ban ngay, vi
n6 cung cap noi tri an khéi cac yéu to.

Vi du vé Singapore

Singapore 1a mot thanh phd nha nudc véi mo hinh tap trung va khong c6 chinh
quyén dja phuong. Dat nudc ndy c6 nhiéu cong ty qubc hiru hoa trong cac nganh cong
nghi¢p khac nhau va ho c6 mirc thué thap va cac quy dinh tdi thiéu dé khuyén khich
dau tu tu nhan.

Singapore ngay cang can nhic dén khong gian ngam trong quy hoach dé tdi
uu héa viée sir dung dat & cac khu vuc d6 thi dong duc. Quéc g1a nay da dau tu 188
triéu d6 la vao nghién ctru va phat trién cong nghe ngam va cai cach luat dat dai dé
cht nha chi so hitu khong gian ngdm 1én dén tang ham cua ho, cho phep chinh phu
st dung dét sdu hon ma khong phai d6i mat véi cac van dé vé tai san tu nhan, theo

Scruggs (2018). Ty chon méc dinh méi cho céc tién ich 1a di ngdm, ngay ca
khi diéu nay c6 chi phi tra trudc ban dau cao hon.

W Mot Ké hoaph Kiém §oat Chi tiét Dic biét (SDCP) ngém moi da duoc dua ra
dé cho phép lap ke hoach t6t hon cho khong gian ngdm. K& hoach nay ¢ dang 3D,
cho phép hinh dung t6t hon. SDCP bao gom mdt loat cac ban do 3D cua cac khu vuc
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ngam dé cho phép cac nha quy hoach di doi co s ha tang va cac co so dudi long dat,
nhim giai phong khong gian bé mit, theo Urban Redevelopment Authority (2023).

Puong him quan 1y nudc mua va duong bé (SMART), Malaysia

SMART duoc xay dung dé giai quyét van dé li quét 0 Kuala Lumpur va giam
Un tic giao thong trong gidr cao diém hang ngay. Puong him c6 bdn ché do hoat dong
khac nhau, theo Heinz Konietzky & Jian Zhao (2022):

Ché d¢ dau tién la trong di€u kién binh thuong khong c6 mua va doan duong
cao toc mo cua cho nguoi lai xe.

Ché do tha hai dugc st dung trong trudng hop co6 bao, khi d6 nudc 1l s€é duoc
chuyén hudéng vao duong ham vong dudi cua dudong cao toc va kénh trén van mé cho
nguoi lai xe.

Ché d6 thur ba dugc kich hoat khi c6 bao 16n xay ra va duong ham sé dugc mé
va dong ctra doi véi nguoi 1ai xe va nude 1t sé dugce phép chay qua.

Ché d6 cudi cung duoc kich hoat néu mua 16n van tiép dién sau khi ché do thir
ba duogc kich hoat, khi d6 dudng ham van dugc sur dung dé thoat 1ii va dong ctra trong
bdn ngay.

SMART la mét vi du vé viéc st dung kép khong gian ngam han ché & cac khu
vuc d6 thi, noi tinh trang tic nghén va canh tranh vé khéng gian rat cao.

Du an Ké hoach khi hau Copenhagen, Dan Mach

Dy 4n K¢é hoach khi hau Copenhagen 14 sang kién trén toan thanh phé nhim
giam phat thai khi nha kinh, theo City of Copenhagen (2016). Dy an bao gobm mot ké
hoach sir dung 1ong dit cho nhiéu muc dich khac nhau, bao gom:

Ning luong bén viing: Dy 4n bao gdm céc ké hoach phat trién hé thong sudi
am khu vyuc s€ sur dung nhié¢t tir mat dat dé sudi am nha ¢ va doanh nghiép.

Quan Iy nudc: Dy 4n bao gdm céc ké hoach phat trién hé théng quan 1y nude
mua s€ st dung long dat dé luu trit va loc nudc mua chay tran.

Giao thong: Du 4n bao gom céac ké hoach phat trién mang luéi duong ham
ngam cho giao thong cong cong.

Ttr cong tac quan ly khong gian xay dung ngam tai mot so cac nudc trén the
gidi cho thdy, cac nudc trén thé gidi ngay cang quan tam, phat trlen khong gian ngam
d6 thi mot cach bén vitng dé dap tmg nhu cau phat trién kinh té x3 hoi, toc d6 d6 thi
hoa.

C6 thé riit ra cac wu tién trong cong tac quan 1y khong gian ngam d6 thi nhu sau:

+ Khuyén khich sy tham gia sém giira cac nha quan 1y co so ha ting d6 thi, don
vi thi cong va cac chuyén gia ¢ giai doan dau cua qué trinh thiét ké;

+ Xem x¢t ky hon cac don xin cap phép quy hoach db thi dé giup danh gia tac
dong ciia chiing d6i véi didu kién xay dung trén mat dat;

+Pam bao cac thiét ké c6 su két hop, két ndi vé6i co sé ha téng hién co;
+ Pam bao co sé ha tﬁng hién c6 dugc st dung hi€u qua;

+ C6 ké hoach phat trién bén viing khong gian ngam trong twong lai;
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+ Xay dung co s dit liéu khong gian xay dung ngam do thi;

+HO tro phat trién khoa hoc cong nghé trong cong tac thiét ké, thi cong va quan
ly khong gian ngam do thi.
2.2. Quan Iy khéong gian xAy dung ngim db thi tai Viét Nam
2.2.1. Vé phap luit dau tw xay duwng khong gian ngim dé thi

Luat Xay dung cadc nam 2003 va 2014, cung voi Luat Quy hoach dé thi nam
2014, da c6 nhitng quy dinh vé quy hoach khong gian ngam do6 thi va hé thong cong
trinh ngam. Cu thé, Nghi dinh So: 39/2010/ND-CP Vé quén ly khong gian xay
dung ngam do thi. Theo diéu 2 cua Nghi dinh, ta co6:

"Khéng gian xdy dung ngim d6 thi" 12 khong gian duéi mat dat duoc sir dung
cho muc dich xay dung cong trinh ngam d6 thi.

"Quan ly khong gian xiy dwng ngam d6 thi" bao gém viéc quy hoach khong
gian x4y dung ngam va cac hoat dong lién quan dén xay dyng cong trinh ngam d6
thi.

Theo diéu 3, quy dinh vé Nguyén tic qudn 1y khéng gian xdy dwng ngim dé
thi, bao gobm:

1. Chinh phu thong nhat quéan 1y trén co s giao Uy ban nhan dan cép tinh quan
Iy khong gian xay dung ngam do thi trén dia ban minh quan 1y.

2. Khong gian xay dung ngdm do thi phai dugce quy hoach, xay dung, quan 1y
va sir dung. Quy hoach, phat trién khong gian d6 thi trén mat dat phai két hop chat
ché véi viéc sir dung an toan va hiéu qua khong gian ngam.

3. Viéc st dung khong gian ngam dé xay dung cong trinh ngam phai bao dam
st dung tiét kiém dat, bdo v¢ moi trudong va cac yéu cau vé an ninh, quoc phong.

4. Chu dau tu cac khu d6 thi méi, khu nha & méi va cac tuyén dudong phd moi
xay dung hodc cai tao, md rong c6 trach nhiém dau tu xay dung cac cong trinh cong,
bé k¥ thuat hodc hao, tuy nen k¥ thuat dé bd tri, lip dit cac dudng day va dudng éng
k¥ thuat theo quy hoach duoc cip c6 thim quyén phé duyét. Déi véi cac do thi ci,
d6 thi cai tao Uy ban nhan dan cip tinh phai c6 ké hoach dau tu xdy dung cong, bé
k¥ thuat hodc hao, tuy nen ky thuat dé tirng budc ha ngdm dudng day, cap ndi.

5. Viéc xay dung cong trinh ngam d6 thi phai tuan thi cac quy dinh sau:
a) Quy hoach d6 thi, quy chuan vé xay dung ngam, gidy phép xay dung;

b) Khong dugc xay dung vuot qua chi gidi xay dung hoic pham vi sir dung dat
duogc xac dinh theo quyét dinh giao dit, thué dat cua co quan nha nuée c6 thAm quyén.
Khi ¢6 nhu cau xdy dung vuot qua chi gidi xay dung hodc pham vi st dung dat da
duogc xac dinh (trir phan ddu ndi ky thuat cua hé thdng duong day, duong éng ngam)
thi phai duoc co quan nha nuée c¢6 thim quyén cho phép;
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¢) Bao dam an toan cho cong dong, cho ban than cong trinh va cac cong trinh
lan can; khong lam anh hudéng dén viée sur dung, khai théac, van hanh cia cac cong
trinh 1an can cling nhu cac cong trinh da c6 hoac da xac dinh trong quy hoach do thi.

2.2.2. Nhirng tinh trang tiéu biéu hién nay

Thue té van con ton tai nhitng bat cap, chua dap tmg duoc nhu cau xa hoi
trong cong tac quan ly, xay dung ha tang d6 thi, ma giai phap xay dung cong trinh
ngam do thi cd the gidi quyet dugec mot cach bén virng:

Hinh 2.6. Hién trang dwong dién, cdp ky thudt gdy mat an todn, my quan
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Hinh 2.8. Tinh trang ngdp lut sau con muwea om tai cdc thanh phé om
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CHUONG 3 BE XUAT GIAI PHAP NANG CAO HIEU QUA CONG TAC
QUAN LY KHONG GIAN XAY DUNG NGAM DO THI TAI VIET NAM
3.1. Phit trién khong gian ngim ciia cac dé thi tai cac thanh phd 16m ¢ Viét Nam.

3.1.1. Dé xuit giai phap xiy dung hé théng giao théng ngim db thi
Quy hoach, xiy dung hé thng duong ham tau dién ngdm, him dudng bo do
thi v.v...
3.1.2. Dé xuit giai phap xay dung cac bii dd xe ngim db thi
Cén c6 nhitng quy dinh khi chung cu xay dung 1én khong chi dat nhitng yéu cau
can ¢ vé co co sO ha tang thi cling can cha ¥ vé 1 bai dd xe chat luong va dat tiéu
chuan theo quy dinh nha nuéc da dé ra
3.1.3. Giai phap phat trién hé thong thoat nuéc cho khong gian ngam dé thi
Xay dyng hé thong duong ham thoat nudc riéng biét:

+ Phan tach hé thong thoat nudc mua va nude thai dé giam tai cho cng thoat
nudc.

+ Xay dung hé théng dudng ham thoat nude do thi.
+ Tao cac hd diéu hoa va khéng gian xanh giup hap thu va diéu tiét nude mua.

3.1.4. Giai phap Ha ngam hé thong dién, cap k§ thuit ngam do thi
Xay dung hé thong dién, cap k¥ thuat ngam trong do thi.

3.2. Tiém ning phat trién tuyén phd thwong mai ngim
a. Giai quyét ap luc khong gian do thi

- Céc khu vue trung tdm nhu quan Hoan Kiém (Ha Noi), quan 1 (TP. HCM) ¢6
mat d6 dan s6 cao, mit bang thuong mai trén mat dat khan hiém va dat do.

- Phat trién phd thuong mai ngadm giup mé rong khong gian kinh doanh ma
khong can m¢ rong bé mat do thi.

b. Tao dong luc phat trién kinh té

- Hé théng phd ngam két hop véi cac trung tAm thuwong mai 16n tao ra diém dén
mua sam hién dai, hap dan khach du lich.

- Két ndi tryc tiép voi hé thdng tau dién ngdm, metro gitp tang kha ning tiép
can va luu lugng khach hang.

c. Giam Un tac giao thong va cai thién my quan d6 thi

- Pua hoat dong thuong mai xudng long dat giup giam ap luc 1én khong gian
trén mat dat, han ché un tac, dac biét ¢ cac khu vuc ¢6é mat do kinh doanh cao.

- Han ché tinh trang 14n chiém via he, tang tinh tham my cho do thi.
3.3. St&t Dung M6 Hinh TOD
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Trong bdi canh toc d6 d6 thi hoa ngay cang tang, viéc lya chon mot mo hinh
quy hoach d6 thi co kha nang giai quyet dong thoi cac Van dé vé giao thong, moi
truong va chat luong sdng tré nén cap thiét. Mo hinh phat trién dinh huong giao thong
cong cong (Transit-Oriented Development — TOD) duoc xem 1a giai phap chién lugc
trong quy hoach d6 thi hién dai. C6t 13i cia mé hinh nay 1a t6 chtrc phat trién d6 thi
xoay quanh cac tryc giao thong cong cong, tao ra cac khu vyc vé tinh da chirc nang —
bao gdm nha &, van phong, thuong mai va giai tri — véi mat do cao, nham ti uvu hoa
su dung d4t va han ché phu thudc vao phuong ti€n ca nhan.

Céc khu chtrc ning nay duogc két ndi chit ché v6i nhau thong qua hé théng giao
thong cong cong hiu qua, giup hinh thanh mang ludi do thi lién két, linh hoat va de
tiép can. P6i v6i cac do thi hodc thanh phd méi dang trong giai doan dau phat trién,
mod hinh TOD khéng chi 1a mot dinh hudng quy hoach hop Iy ma con 1a nén tang dé
kién tao cdu trac d6 thi bén vimg vé 1au dai.

Viéc dau tu vao ha tang giao thong cong cong ngay tur dau dong vai tro then
chét trong viéc dinh hinh sy phat trién cua do thi, gop phan nang cao hiu qua su
dung dat giam phat thai khi nha kinh va cai thién chat luong song d6 thi. Voi nhiing
loi thé san c6 vé quy dat, tim nhin quy hoach va ngudn luc dau tu, cac do thi méi co
diéu kién thuén loi dé trién khai va van dung mé hinh TOD mét cach hiéu qua.

Hinh 3.1. Thi diém mo hinh TOD tai TPHCM
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Hinh 3.2. Hinh anh KDT vinhomes Grand Park

3.4. Str dung wrng dung BIM (Building Information Modeling)

BIM doéng vai tro la xuong song cua xay dung ky thuat sO. BIM tao ra hinh anh
ky thuat s0 cua toa nha hoac co so ha tang, cho phép cac kién trac su, k¥ su va nha
thau cong tac hiéu qua trong sudt vong doi du an.

BIM khong chi ting cuong truc quan hda ma con tao didu kién phat hién xung
dot vé khong gian hay chirc ndng str dung, xac dinh chi phi va phan tich ndng luong
dién, anh sang, nudc ...

Mot méi truong xay dung hiéu qua va bén viing hon.

Cong nghé k¥ thuat s6 di dong mot vai trd quan trong trong viéc chuyén dbi
mot loat cac nganh doc.

Trong vai thap ky qua, nhiing d6i méi va tién bo cong nghé da giup nang cao
nang suét, tinh bén viing t6t hon va xac dinh lai cac k¥ ning cta lao dong lién quan.

Tuy nhién, trong nganh xay dung, nang suat da dat dén muc tri tré do phu thude
nhiéu vao lao dong thu cong va cong nghé co khi, chua san sang thay d6i mé hinh
hoat dong.

Cong nghé k¥ thuat sb dang dan tham nhép vao thi truong xay dung va duy kién
s€ dong mot vai tr0 quan trong trong viéc thay dbi cach thirc xay dung, thiét ké, bao
tri va van hanh cac dy an phat trién co so ha tang va bit dong san khéac nhau.

Mot s6 cong nghé méi du kién sé trd nén phd bién dang ké trong tuong lai gan
bao gdm mé hinh héa thong tin tda nha (BIM), robot va thiét bi ty dong, in 3D, cung
nhiéu cong nghé khac. Nhitng cong nghé nay dang budc nganh phai 4p dung cac
phuong phap xay dyng moi
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Hinh 3.3. M6 hinh thong tin toa nha (BIM), in 3D, may bay khong nguoi 1ai, tri tué
nhan tao va Internet van vat (IoT).

3.5. P& xuit cac giai phap dé nang cao hiéu qua quan ly khong gian ngdm dé thi
tai Viét Nam:

+ Hoan thién hé théng phap 1y va chinh sach.

+ Phat trién quy hoach khong gian ngdm tong thé.

+ Nang cao nang luc quan 1y va phdi hop giita cac co quan.
+ Py manh tmg dung cong nghé.

+ Phat trién ngudn nhan lyc chuyén mén.

+ Thu hat dau tu tir khu vue tu nhan.

+ Néng cao nhan thirc cong dong.
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KET LUAN VA KIEN NGHI
KET LUAN:

Nhu céu st dung khong gian ngam ngay cang ting, viéc khai thac, st dung va
quan ly khong gian ngdm ngay cang tré nén quan trong trong do d6 thi hoa nhanh
chong, quy dat bé mit han ché va nhu cau phat trién co s& ha ting ngay cang tang.
bé - néng cao hiéu qua quan ly khong gian ngam trong d6 thi, nhom nghién ctru dé
Xudt mot sb gidi phap sau:

+ Hoan thién hé thong phép 1y va chinh sach.

+ Phat trién quy hoach khong gian ngam tong thé.

+ Nang cao ning luc quan 1y va phéi hop gitta cac co quan.
+ Phat trién ngudn nhan lyc chuyén mon.

KIEN NGHI:

Trong cong tac quy hoach khong gian ngam d6 thi, nhom tac gia xin kién nghi
mot sO ndi dung nhu sau:

+ Str dung khong gian ngdm mot cach t6i wu.

+ Xem xét khong gian ngam trong giai doan lap ké hoach cta cac dy an xay
dung trong do thi.

+ Lap ké hoach phat trién khong gian ngam dai han.
+ Thu thap, xay dung dit liéu va chia sé dir liéu khong gian ngam.
+ HJ tro phat trién khoa hoc cong nghé.

+ Xay dung kha nang phuc hoi trudc cac thién tai il lut, bio.
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