M6t s6 danh gia kha nang ting dung duong ham ky thuat
da chiic nang trong xay dung ha tang ky thuat ngam doé thi

Some evaluations in multi-utility tunnel applications for urban underground

infrastructure construction

Tom tat

P thi bén viing 1a muc tiéu co ban dé cac
thanh phé phat trién dua trén lgi ich tap
thé, phiiclgi cia ngudi dan va phat trién
bén viing, dac biét la trén co s ha tang tich
hop. Xu huéng st dung khong gian duéi mat
dat dé€ xay dung hé théng ha tang kj thuat
la mét trong nhiing giai phap hiéu qua cho
viéc st dung quy dat do thi. Bai bao trinh
bay mot s6 van dé vé kha nang iing dung
duéng ham ky thuat da chiic nang (MUT)
trong d6 thi va cac phan tich vé lgi ich/chi
phi trong ap dung dung ham ky thuat da
chiic ndng phui hop véi diéu kién Viét Nam.
Tir khéa: duong hdm ky thudt da nang(MUT ),dp
dung, cosé ha tang, chi phi/lgi ich

Abstract

Sustainable urban is a fundamental instrument
for cities to develop considering the collective
good, the welfare of citizens, and sustainable
development, especially on integrated
infrastructure. Underground trending for utility
infrastructure systems reveals an effective
solution for the shortage lack of urban land.

This paper presents some evaluations in capable
application of multi-utility tunnel (MUT) to
encourage reducing pavement cuts. Finally, some
recommendations are given based on the analysis
of cost/benefit in MUT that suitable for the urban
conditions of Vietnam.

Key words: Multi-utility tunnel (MUT),
application, infrastructure, cost/ benefit
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1. M& dau

Trén thé gioi, cac dd thi Ién da quy hoach va phat trién khdng gian ngdm nhw
la mot phan tat yéu clia sy phat trién d6 thj do cac loi ich: tiét kiem ndng lwong:
nang cao hiéu qua s dung mat dat, gidi quyét dwoc van d& mat do tap trung qua
cao tai cac khu trung tdm; nang cao nang lyc co sé ha téng, thwe hién phan 1&p
giao théng dé dang; gitr gin canh quan lich s van héa cho d6 thi; tdng dién tich
cac khu vuc xanh, giam thidu 6 nhi&m méi trwéng va cai thién sinh thai do thi..

Puwdng hdm ky thuat cé ngudn gbe tr cac hé thong ky thuat doé thj cta Paris
dwoc Haussman cai tién vao nam 1855 de thiét ke hé théng nucyc thai & Paris.
Puwdng ham cé thé k(::‘t hop mot sq duwdrng bng cép nuwdc, dweng 6ng khi nén va
nwoc thai dé gié[quyét nwéc van dé 6 nhiém va giao thong. Tl sau do, cac dwong
ham k¥ thuat ngam da dwoc stv dung rong rai trén toan thé gigi.

Duo’ng ham da chuc nang (MUT -multi-utility tunnel) dwgc dinh nghia la bat
ky hé thdng ndo cla ciu trdc ngdm cé chira moét hodc nhiéu dich vu dwong éng
ky thuat‘ cho phep Iap dat, mé réng, t?ao tri, stra Chl:l’a hogc §wa déi dich vu ma
khong can thiét phai thwc hién dao; ’diéu nay ngu y rang két cdu co thé cho phép
con ngudi hoat ddng va, trong mét sé trwdng hop, cling ¢ thé st dung moét sé loai
cong cu”(APWA, 1997) [5], [9].

Co nhiéu tén goi khac nhau cho MUT, chang han nhu ‘Utilidors’ (My); dwong ham
ky thuat chung/common utiltity (Singapore), Bwong ham ky thuat chung/Common
Service Tunnels (Malaysia), Buwdng bao ky thuat chung/ Utility Enclosures (Hong
Koéng), Ong dan k§ thuat chung/ Common Utility Ducts (Dai Loan) va Les Galeries
multi- réseaux (Phap) [9].

Thé ky 21 da ching kién s gia tang nhanh chéng trong viéc xay dung cac
MUT & Chau A vc’ri,ho’n 80% MUTs trén thé gidi hién dang dwoc xay dwng & Trung
Quoc [12]. @éc quoc gia nhw Israel, Malaysia,'An B0, Qatar, Singapore va Canada
chg da trién khai MUT [9], trong khi cac quoc gia nhw Céng hoa Séc, Anh, M}"/,
tiep tuc xay dwng MUT trong d6 & Anh va My cac MUT dwoc xay dwng chd yéu
trong khudn vién triedo'ng dai hoc, bénh vién, cac co sé tw nhan va cac co s& quan
sy [10].

Viéc xay dwng hé théng duwong hadm k§ thuat da ndng tré thanh mét xu hwéng
phat trién cGa dd thj do cac loi ich nhw sau:

- Kha nang tiép can cac duong 6ng ky thuat dé dang hon dé bao tri, nang
cap va mé rong trong twong lai.

- Giam thiéu cac tac dong tlr moi truong: tiéng 6n, chan dong, bui, tac nghén
giao thong va dich vu, yéu cau bao tri bé mat dwdng do thi.

- Thoéngtin vé vij tri dwoc thuwe hién dé dang hon nho s tich hop cong nghé.
Do sw hop tac lau dai va chia sé khong gian gitra cac bén lién quan (cung s dung
dworng ham) dé dang b tri cac dwong dng bén trong dwdng ham.

Tai hoi thao 1an thi 30 n&m 2004 hop tai Singapore, Hiép hdi hAm va khéng
gian ngam ITA da khdng dinh “Khai thac khéng gian ngdm 1a phwong cach duy
nhat dé do thi c6 thé phat trién bén virng trong sy di Ién cta nhan loai” [6].

Nhiéu quéc gia trén thé gi6i cling d& ban hanh cac quy chuén, tiéu chuan ky
thuat va hwéng dan thuc hanh MUT nhw thé hién trong Bang 1.

2. Cac yéu cau chung vé xay dwng dwong ham ky thuat da chirc ning

Dé c6 thé quan ly ha tAng d6 thi, d&c biét la ha ting ngdm dam bao nguyén
téc chia sé (dung chung) khi mét sé dich vu k¥ thuat cAn dwoc cung cap doc theo
mot duwdng hadm chung két ndi dén cac tdoa nha hodc cac vi tri khac trong d6 thi.
Tai nhirng khu vic co giao thong va hé théng ky thuat day dac, giai phap dwong
ham da chuc nang cho phép tlep can truc tiép (khdng dao pha bé mat) cac co
s& ha tAng ndm trong dwong hdm cho cong tac bao tri va van hanh (stra chua
bao dwéng, b tri lai cac bd phan,...), dap (rng cac tuyén éng kj thuat thiét yéu
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Bang 1. Cac quy chuin va tiéu chuan ctia MUT trén thé gidi [12]

Quéc gia Quy chuén/tiéu chuén Nam
Nhat Ban Luat MUT 1963
Huéng dan thiét ké ctia MUT 1986
USA Ha tang ky thuét két hop / Hé théng duong ham giao théng-Tinh kha thi vé thé ché, ky thuat 1976
va kinh té
Chinh sach va Tiéu chudn Chd &, Ha tang k¥ thuat k¥ thuat, Bd Giao thong Van tai Georgia 2016
Tay Ban Nha | Quy tac sir dung va van hanh cla Barcelona Ronda MUT 1993
Pai Loan Céc quy téc thwe thi ctia Pai Loan, Trung Quéc cta luat cdng thai 2001
Quy dinh vé& phan b chi phi xay dwng va quan ly MUT 2001
Tiéu chuén thiét ké ctia cac MUT 2003
UAE Sb tay Thiét k& Hanh lang Ha ting ky thuat cia UAE tai Abu Dhabi 2007
Trung Quéc | Quy tac k¥ thuat ctia Trung Quéc (Pai luc) MUT/UTT 2015
Hwéng dan Chuén bi Quy hoach Dy an MUT ngam db thi va D&c diém ky thuat cho MUT D6 2015
thi
Tiéu chuan Ky thuat Hé théng Giam sat va canh bao cia MUT 2017
Chi s wérc tinh dau tw cac dw an MUT 2018
Tiéu chuan k¥ thuat van hanh, bao tri va quan ly an toan MUT 2019
Plc Lap ké hoach, Xay dwng, Van hanh va Bao tri cac MUT 2016
Phan loai phap ly cia cac MUT 2016
Cong hoa Séc | Tiéu chuén k¥ thuat Kolektory Praha 2018
Singapore Dw luat vé cac dich vu chung MUT cudia Singapore 2018

cho cudc sbng hang ngay ctia nguwdi dan dé thi, cai thién my
quan d6 thi, khong anh hwdng giao thong trén mat dat.

Khi xay dwng cac ham ky thuat da nang, can xac dinh
nhirng van de sau day [5], [9]:

- Cac duong ham phai dwoc thiét ké nhu mét hé thdng
tich hop va c6 kha nang tlep can bén trong théng qua cac
16i vao, co du khong gian thiét yéu dé b tri dwoc cac 6ng ky
thuat bén trong ham.

- Kich thuéc téi thiéu clia dwéng ham: chidu cao thong
thdy 1,9m tré 1én, chiéu réng thong thay téi thiéu 1,6m; chiéu
réng cta 16i di lai tir 0.8m tré 1&n [1]

- BO tri ¢6 tinh hé thdng, c6 thé rng dung cac cong nghé
hién dai nhw thdng tin dia ly (GIS), két nGi van vat (loT), tri
tué nhan tao (Al),...dap (ng tét sy phat trién do6 thi va quy
hoach theo ttrng vung, tirng giai doan.

Trén hinh 1 [10] thé hién 3 loai hinh b tri dién hinh cua
dwong hdm ky thuat da chive ndng nhw sau:

+ Loai chén lap (Hinh 1a): 12 loai don gién nhat, dwoc bo
tri ngay trén via he, thi cong dao ha, thwdng la cac cong dic
san, co kich thwéc nhd, thwdng la cac cong hop BTCT.

+ Loai dat néng (Hinh 1b): thwéng dwoc thi cdng béng
phwong phap dao hé, cé kich thuwdc twong déi Ion — cé thé
cho phép ngwoi di lai bén trong. Phucyng phap nay phu ho'p
vm cac khu dd thi quy hoach méi c6 diéu kién bé mat/ dat
nén thuan loi.

_ + Loai dat sau (Hinh 1c): day la loai két ciu dwong
ham dwoc thi céng bang cac phwong phap dao ngém) -
la phuong phép phu hop v&i cac khu dé thj cé quy dat be
mat han ché hodc cac khu vwe di tich lich st van hoa do thj
khong thé xam pham.

3. Panh gia kha nang ap dung dwong ham ky thuat da
chtrc nang trong dé thi

3.1. Co s6 lwa chon gidi phap duong hdm ky thuét da chirc
néng

Cac hang muc dudng 6ng ky thuat cong cong nhw ha
tang ky thuat dwoc coi 14 cé loi chung tir viéc I&p d&t hé
thdng chung cho khu vie, nhwng chi phi xay dung ban dau
I&n. Vi vay, danh gia su can thiét cta viéc 1&p d&t hé théng ha
tang ky thuat ngdm phai di kém véi tinh kha thi vé kinh té so
véi viéc lap dat dworng dng hién co vi ly do hién nay cac don
vi quan ly ha tAng ky thuat khong phai 1a moét doanh nghiép
¢6 lgi nhuan déc lap nhw cac co sé& tw nhan va thwong bao
gdm nhiéu don vi lién quan. Bén canh dé, cac cong trinh ha
tAng nhw cac dwdng ham co tudi tho thiét k& 100 nam. Véi
tbc do tién bd clia cong nghé, dac biét |4 trong Iinh virc cong
nghé théng tin c6 thé khién mot sé co s& ha tang db thi tré
nén 18i thoi trong vong 10 ndm [4]. Do vay, can xem xét cac
xu hwéng céng nghé trong twong lai khi xay dwng cac dwong
ham ky thuat da ndng dé dap ng sy mé réng quy moé hodc
thay thé co s& ha tAng bén trong.

Giai phap k¥ thuat xay dwng MUT rat phirc tap do mot s6
yéu t6, nhu mat do dan cuw va mat dé cac dudng 6ng ky thuat
hién hiru hoac mang ky thuat da cé [3]. Viéc lwa chon vi tri
MUT tbng thé dwa trén ba khia canh:

- Cac khu vyc mat dé cao, chéng han nhw cac khu
thwong mai; duoc thé hién béng mat do dan s, mic dd st
dung d4t, vi tri gan cac cong trinh cdng cong va cac tda nha
cao tang, v.v...;

- Khu vuwe co lwu lwong giao théng Ion, mat dé duwdng
éng k¥ thuat cao; va

- Céac khu vire dang xay dwng hodc slra chira dwdng xa,
ha tang ky thuat va dy an phat trién céng trinh ngam.

Do tinh phuc tap clia cac giai phap ky thuat xay dwng cac
dy an MUT, can xac dinh cac yéu cau sau:

(1) Phan tich nhu cau va tinh kha thi cta viéc xay dwng
MUT du"a trén kjnh té, dan so, sr dung dat, phét trién khéng
gian ngam, ha tang ky thuat, khi hau, dia chat, thay van, v.v.;

(2) Xac dinh muc tiéu, quy mé xay dwng va cac phan khu;
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Hinh 1. Cac loai hinh két cau dudng

ham ky thuat trong do thi [10] trong MUT

(3) Lwa chon vi tri MUT va thiét k& mang/két néi ctia cac
loai MUT khac nhau;

(4) Lwa chon loai dwdng 6ng ky thuat dua trén tinh kha
thi ctia viéc I&p dat dwong dng ky thuat trong MUT:

(5) Xéc dinh cac théng s6 ky thuat gom thiét ké ngan/bd
tri bén trong va mat cat MUT dwa trén cac loai dwong 6ng
ky thuat, quy mé MUT, phwong phap xay dung va cac van
dé an toan;

(6) X‘éc dinh d6 sau va vi tri ngdm cda MUT \{é’i cac cong
trinh ngdm khac dé st dung khéng gian ngam tét hon;

(7) Ket hop viéc xay dung MUT véi tau dién ngam, giao
théng ngdm hoac trung tam thwong mai ngam, v.v.;

(8) Thiét k& hé théng thong gid, chiva chay, cap dién,
chiéu sang, thoat nwéc, cac cong trinh phu tro, 16i vao, 16i
ra, v.v...;

(9) Quy hoach xay dwng MUT dai han; va

(10) Danh gia chi phi — chia sé lgi ich/phan bd chi phi
gitra cac don vj cung st dung MUT.

3.2. Vi du phén tich loi ich ctia duong hdm ky thuat da chirc
nang

Céc dwdng ham ki thuat da nang cé nhiéu wu diém trong
tiéu chi phat trién dai han. Tuy nhién, bai toan tai chinh cta
cac dy an duwdng ham ky thuat da nang - MUT 1a mét van dé
I&n [4], [10],[11]. Chi phi xay dwng cao la mét tré ngai cho
viéc xay dung MUT, nhung tiét kiém chi phi sau xay dwng
khién MUT tr& thanh moét gidi phap thay thé kinh té khi xem
xét tdng chi phi vong doi. Mat khac, déi véi cong tac quan ly,
viéc chia sé chi phi vong d&i ctia MUT 1a mét van dé can xem
xét dwa trén cac bén lién quan cung co lgi ich khi st dung
dwong hadm k¥ thuat da ndng MUT, déc biét dbi véi cac dw
an c6 vbn dau tw ban dau xay dwng cao.

Chi phi xay dwng va bao tri 1a chi phi chinh ctia MUT. Déi
vGi chinh quyén dia phuong, loi ich cla dwong ham la gian
tiép va ndm trong tAm nhin dai han, lién quan dén céc loi ich
cdng cdng dac biét nhw khdng pha vé mat dwong, giao théng
khéng gian doan do dao hao va gidi phéng dién tich mat dat.
Théng thudng, co quan nha nwéc 1a don vi chiu moét phan
chi phi xay dwng ctia dwdng hdm ky thuat da nang va téng
chi phi bao tri. Méi quan tam cla cac cong ty c6 dwdng bng
la viéc phan bé phan con lai clia chi phi xay dwng MUT ma

Hinh 2. Bai toan tich hgp cac dudng 6ng

thwong cao hon nhidu so
v&i chi phi cho cac dwong
éng chon lap truyén théng,
va rat dé can trd cac don vi
lién quan tham gia xay dwng
MUT khi cang nhiéu dwdng
6ng dwoc dat bén trong,
cang can nhiéu khoéng gian
ngdm va chi phi xay dung
cang cao. Bén canh do,
ngoai khdng gian bi l&p dat
dwong 6ng, can cé khong
gian cho cac hé théng nhw
thong gi6, chiéu sang va
chiva chay d& dam bao sw
an toan khai thac cta MUT.

O day, xét dén sy chiém
dung thé tich d4t cda giai
phap MUT c6 6 loai dwong
ong ky thuat dé thi b tri bén
trong, bao gdm cac khoang
chtra: dién 110 kV, dién
10kV, nuwdc sach, nwéc
thai, cap vién théng, chiéu sang... nhdm lam sang té loi ich
dai han cua gidi phap MUT so voi phwong an thi cong chon
l4p riéng ré cac dwong 6ng.

Gia sir phwong an xay dwng MUT c6 dwong kinh trong
2.6m c6 dién tich hiru dung 4.9m? nhw thé hién trong Hinh
2. MUT c6 chiéu dai 1.5 km (dwoc siv dung thay thé mot tap
hop song song cla tat c& sau loai dwdng éng ky thuat dwoc
chén 14p truc tiép). Chidu cao cac gia la 0.6m. Bwéng kinh
éng nwéc sach D300 va dng nudc thai D500, ngoai ra con cd
loai dwdng day vién thong va dién chiéu sang dé thi.

Sy phan chia dién tich trong phwong an MUT thé hién
trén Bang 2, v&i dac trng vé tudi tho dién hinh cac dwéong
éng nhw sau: CNTT (5-10 ndm), théng tin tin hiéu (15-20
nam), mat dwdng (20 nam), dién (20-40 nam), trung tam d
liéu 20 n&m, thoat nwéc mwa (30 ndm), dwong 6ng nwde
(100 nam) va cbng ranh (100 nam) [7], [8].

Khi d6, v&i dién tich mat cat ngang ctiia MUT 1a 4,9 m2;
ciing vé&i cac sb lwong duwdng 6ng nhw trén — néu chon 1ap
riéng ré truc tiép dudi Iong dat (khéng ding MUT) can dién
tich chiém dung trong long d4t cla cac dwong dng choén lap
la 2,5% (1,0+0,5+ 0,5+ 0,5+1,5) = 9,5 m2 (tinh theo QCVN
01-2008) [1] (gia thiét tbng mé&t ngoai dwdng kinh cta cac
tién ich la 2,5 mét) dwoc thé hién trong Bang 3.

Nhan xét: Theo cac cong ty dién lwc, khi lap cac duwong
day 110 kV va 10 kV can dat 1a nhidu va phai xay dwng cac
hanh lang dién ngdm cho cap chén riéng ré theo truyén
thdng, dan dén tdng chi phi dat trwc tiép cao hon so véi cac
tuyén 6ng khac. Tuy nhién, khi dat chung vé&i cac loai dwong
6ng khéc, sé lam giam dang ké chi phi xay dwng ban dau.
Mat khéc, viéc chén 14p cac dwdng éng riéng ré cé tudi tho
trung binh khoang 20 nam [8] hon nhiéu so v&i phwong an
bé tri trong khoang kin cia MUT do khéng bi anh hwéng cla
cac yéu tb nhw do &m, ro ri, nirt v& dwéorng 6ng hodc an mon
khi dat truc tiép trong dat.

Déi v&i cac dwong dng cAp nwdc/nwédc thai, chi phi l&p
dat cac duwong dng chén 14p truyén théng va tan suét 1ap dat
I&p lai twong ddi cao. Tuy nhién, so véi mét sé lwong Ién cap
dién va cap théng tin dwoc I&p dat, viéc bdo dwéng dudng
éng cép nwoc thuwdng xuyén hay cong tac kiém tra dwong
6ng thoat nwdc thai lién quan dén giai phap méi trwong khi
thu gom trong cac dwéorng éng dén cac tram x ly nwéc thai
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Bang 2. Phucng an lap dit cac dudng 6ng tich hop trong dudng ham MUT

Cap dién 110kV | Cap dién 10kV | Ong c&p nwéc | Vién thong | Nwée thai | Loai khac
Dién tich chiém dung (m?) 0.54 0.54 0.54 0.54 0.54 0.54
Loai va sbé lvong 3 3 DN 300 8 DN500 5
Théi gian khai thac dy an (nam) 40 40 25 15 30 15
Chi phi bao tri (%) 0 0 0.17 0.12 0.02
Bang 3. Phuang an lap dit dudng 6ng riéng ré bang phuong phap chén 1ap truyén théng

Cap dién 110kV | Céap dién 10kV | Ong cép nuéc Vién théng Nwoc thai
Dién tich chiém dung (m?) theo
QCVN 01-2008
Loai va sb lvong 3 3 DN 300 8 DN500
Thoi gian khai thac dy an 20 20 15 10 25
Chi phi bao tri (%) 0.15 0.1 0.18-0.25 0.18-0.25 0.18-0.25

Bang 4. So sanh giira phuang an thi cong chon lap truyén thong khi dat dudng 6ng trong hao

va phuong an MUT

Phwong phap dao

Tuyén 6ng dwéng kinh trong 2600mm,
do sau dat cong trinh 4 m, dai 100m

Dao h&

Dao ngdm

Do rong dao/DBudng kinh ngoai éng

3400mm (d rong dao)

3000mm (Bwdng kinh ngoai 6ng)

100m tuyén éng (chd dat da thai)

Pham vi anh hwéng 3700mm Khong
Thé tich dao trén 1 m tuyén éng 12.9m? 5.1 m?
Khéi lwong da san I4p cho 1m tuyén éng 11.9 tn Khong
SO chuyén xe tai co trong tai 20 tan cho 136 18

sé& gilp cho lgi ich cla cac céng ty quan ly dwong éng dat
hiéu qua cao hon.

4. Két luan

Trong thé ky 21, “chéat lwong cudc sbng” dwoc coi la phu
thudéc manh mé vao co s& ha tAng duwdng 6ng k¥ thuat vo
hinh (vi du nhw dién, khi dét, théng tin lién lac, nwéc sach
va thoat nwéc thai) cling nhw co' sé ha tang giao théng hivu
hinh (tao diéu kién cho viéc di chuyén va di lai clia con ngui,
Iwu thong hang hoa).

Qua trinh xay dwng va phat trién d thi va xay dwng céng
trinh ha tang k¥ thuat ngdm 1a nhu cau thuc té clia cac db thi
& Viet Nam. Wu diém Ién clia MUT lién quan dén kha néng
I&p dat, kiém tra, bao tri va m& rong cac dwdng 6ng k¥ thuat
ky thuat trong mdt méi trwdng an todn ma khong can thiét
phai cat hodc dao dwdng. Do do, cong nghé nay lam gidm

sw xao tron truc tiép cac dwong dng ky thuat trong long déat,
gidm tac nghen giao théng ciing nhw tiéng &n lam viéc va
6 nhiém do cét pha dwéng va dao ranh. N6 ciing gidm chi
phi bdo tri mat dwdng d6 thi bang cach ting tudi tho mat
dudng; tao didu kién kiém tra va bao tri cac dwong 6ng ki
thuat trong bat ky diéu kién khi hau hodc s dung khdng gian
cbng cdng.

Qua vi du dwoc thwe hién véi bai toan trong muc 3.2 ¢
thé thay giai phap xay dwng dwo’ng ham k¥ thuat da nang
MUT la nhu cau can thiét d& c6 thé xay dwng d6 thi bén
virng. Do vay, can cé sw chudn bi cac hiéu biét vé cong nghé,
cac yéu cau/tiéu chuén ky thuat va tinh toan thiét k& dwong
ham ky thuat da chirc ndng trong didu kién do thi déc thu
cuia Viét Nam dé c6 thé c6 sw chuan bi tét nhat trong viéc ap
dung, dap &ng dwoc yéu cau xay dwng do thi bén virng./.
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