KHOA HOC VA CONG NGHE MO

KHONG GIAN DO THI, KHONG GIAN NGAM
VA PHUONG PHAP PHAN LOAI CONG TRINH NGAM

chang loai cong trinh 1§ thién khac nhau

trong sudt chidu dai lich str. TAt ca cac cong
trinh xay dwng trén méat dat, trén méat nuwec da co
vai trd hét slrc quan trong trong doi sbng cla xa
héi loai ngwdi. Tuy nhién, trong nhitng ndm gan
day, mét chung loai cong frinh xay dwng moi -
C6ng trinh ngdm - lai ¢6 vai trd ngay cang téng trong
hé théng cac cong trinh xay dung. <

Thang 5 nam 1981, Uy ban Tai nguyén Thién nhién
cla Lién Hop Québc da xac dinh: khong gian ngam
cling la tai nguyén ty nhién quan‘trong twong tw nhuw
nhiing tai nguyén tw nhién khac [5]. Viéc phat trién str
dung khéng gian ngam théng qua cac loai cong trinh
ngam khac nhau sé tao nén nhitng diéu kién thuan loi
d& gidam bét mau thun xay ra trong qué trinh st dung
méi trwdng tw nhién. Trong do, van dé st dung tai
nguyén dat cé y nghia dac biét [2].

Tai sao hién nay lai c6 xu thé phat trién nhw vay
trong linh vie s& dung khéng gian ngam va xay
dwng cong trinh? Van dé nay da tao nén mét loat
cau héi phai trd 161 nhw sau: “Céng trinh ngam la
loai cdng trinh xay dwng gi?”; “Tai sao phai thiét ké,
xay dwng cac cdng trinh ngdm?”; “Néu khéng c6
cong trinh ngam thi x& hai loai ngudi co thé ton tai
va phat trién binh thuéng duwgc hay khéng?”; “Con
ngwdi can thlét ké xay dwng nhitng ching loai
cong trinh ngam gi trén thuc té hlen nay va trong
twong 1ai?”,...

.\l han loai dd xay dung, s& dung rat nhiéu

1. Khéng gian ngam va cac khéng gian dé thi

T& hop khong gian dé thi bao gdm nhiéu chiing
loai khéng gian khac nhau, co mdi quan hé mat
thiét va anh hwéng 1an nhau. Theo V& Trong Hing,
cac khong gian dd thi co thé phan chia thanh cac
nhoém co ban nhw sau[6], [8]:

» Cac khoéng gian phia trén mat dat, mat nwoc
trong khu vyc @6 thi va lién quan - Khoang khéng
phia trén mat dat, mat nwoc;

» Cac khéng gian tai mat dat, mat nwdce trong
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khu vwe d6 thi va lién quan - Cac khong gian bé
maét trai dat;

» Céac khong gian phia dwéi mét dat, mat nudc trong
khu vire d6 thi va lién quan - Cac khéng gian ngam:;

Cac khéng gian ngam db thj bao gém [6], [8]:

> Long dat - Khéng gian phia dwéi mat dét cla
phan luc dia trong cac db thi va lién quan;

» Long nuwoc - Khdng gian phia dwdi mat nwéc
clia dong chay, hd chira (song, sudi, kénh, ho,
bién, dai dwong,...) trong cac dé thj va lién quan.
Tai day, chiéu sau clia day long nwoc I6n dén mirc
céac cong trinh xay dwng db thj khéng thé va khong
nén vwon t&i day hd chira;

» Long: dat-long nwéc - Pay 1a té hop nhiéu
thanh phan khac nhau cta khéng gian ngam (long
déat, long nwéc) trong cac dé thi va lién quan: long
dat-long nwéc; long nwéc-long dét; long dat-long
nwéc-long dat; long nudc-long dat-long nuwéc;...

Cac khdng gian doé thj vira ddc lap v&i nhau vira co
méi lién két, tac dong qua lai, anh hudng 1an nhau trén
thuc té trong qua trinh van dong, bién d6i cla trai dét,
vo tréi dat, song, hd, bién, dai duong,... va bau khi
quyen “Cac cdng trinh xay dwng trong khong gian cu
thé thudng lién quan dén nhiéu khong gian khac trong
dé thi va gay ra nhivng énh hwéng & nhivng mdc do
khac nhau:lén ching. Vi vay, qua trinh thiét k&, xay
dung cdng trinh phai chl y dén dic diém cla khong
gian dat céng trinh va nhitng khdng gian lién quan
trong tng thé khéng gian dé thi (H.1).

2. CAu tric cua cdng trinh ngam

Hién nay chua cé dinh nghia théng nhat vé thuat
nglr “cdng trinh ngdm”™ MogsemHble CoopyxeHus
(téng Nga); Underground Structures (tiéng Anh);
Structures Souterraines (Tiéng Phap); Unterirdische
Strukturen (Tiéng Dirc); Estructuras Subterraneas
(Tiéng Tay Ban Nha), [1], [4]. Trén thuc te cac
cong trinh ngam rét da dang, khac nhau vé chirc
ndng, nhiém vu, ciu tao, kich thudc mat cat
ngang, chiéu dai, dd sau,... Vi vay, cho dén nay ton
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tai rat nhidu dinh nghia khac nhau vé& céng trinh
ngam (2], [3],... Tuy nhién, cac dinh nghia m&i chi
dé cap dén mot sb dac tinh riéng lé, dac tha cho
tirng chiing loai ¢ong trinh ngam cu thé, chua dé
cap dén nhirng d&c tinh mang tinh tbng quat cho
nhiéu chiing loai céng trinh ngam khac nhau.

Theo V6 Trong Hung [6], cong trinh ngam la cdng
trinh x&y dung dac biét dwéi dang “khoang trbng ngadm
nhan tao” dwgc hinh thanh trong long dat-long nudrc,
c6 16i thdng tryrc tiép, 16i théng gian tiép hodc khdng co

I6i thong voi mét dat-mat nuoc dé thda man cac nhu
cau clia con ngudi. Cong trinh ngdm thudng cAu thanh
tlr nhiéu cong trinh xay dwng khac nhau, tao nén hé
thdng cong trinh phirc tap trong khong gian. Hé théng
cong trinh ngdm hoan chinh bao gom b6n nhém cong
trinh xay dwng, c6 méi quan hé véi nhau nhw sau:

» Nhoém céac cong trinh 16 thién;

» Nhom céc ¢bng trinh ntva ngam:;

» Nhém céc ¢bng trinh ngam:;

» Nhém céac cong trinh phu tro.

T hop cde khong gian do thi ;
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T4 hop cac cong trinh ngam, hé théng cong trinh ngdm A

H.1. Mbi quan he gitra cac khéng gian dé thi va cac nhém cong trinh xay dwng khac nhau
trong té hop céc céng trinh ngadm, hé théng coéng trinh ngdm (V6 Trong Hung, [6], [8])

Theo V& Trong Hung [6], [8], mbi quan hé gitra
cac-nhdm céng trinh trong td hop céng trinh ngdm
véi cac khong gian khac nhau trong dé thi, viing
I&nh thd thé hién nhw sau (H. 1%

» Nhoém céng trinh nira ngdm c6 médi quan hé
trec tiép véikhéng gian tai mat dat-méat nwéc,
khong gian phia trén méat dat-méat nwéc, khong
gian phia dwéi mat dat-mat nworc;

» Nhém cong trinh phu tro ¢6 méi quan hé tric
tiép v&i khong gian tai mat dat-mat nuworc, khéng
gian phia trén mat dat-mat nwoc, khéng gian phia
dwéi mat dat-mat nworc;

> Nhém céng trinh ngdm cé mdi quan hé truc
ti€ép voi khéng gian tai mét dat-méat nwéce, khong
gian phia dwéi mat dat-mat nwée.

Qué trinh thiét ké, thi cdng, st dung bdn nhém
cong trinh xay dwng trén day trong té hop cong

trinh ngadm phai dwoc thyc hién hop ly trong mbi
quan hé rang budc mat thiét véi nhau trong: khéng
gian va theo thoi gian. Trong do6, cac cong trinh
ngam co vai trd quan trong nhat. Mé&i chung loai,
nhém, t6 hop cong trinh ngam cu thé c6 thé chi bao
gdm mot hodc mot sé nhét dinh nhém cac cong trinh
xay dyng trén. Ngoai cac mdi quan hé v&i nhau, tat
ca cac cong trinh xay dung trong t6 hop cOng trinh
ngadm luén c6 méi quan hé voi tit ca cac khdng
gian, mdi trwdng khac nhau trong dé thi, vang lanh
thd. Nhitng mbi quan hé nay can dwoc chi y, xem
xét trong qua trinh gidi quyét cac van d& chuan bj
xay dwng, xay dwng, st dung, stra chira, khoi
phuc,... cdng trinh ngam, t6 hop cdng trinh ngam.

3. Phan loai céc cong trinh ngam

Theo Mostkov V.M., cac cong trinh ngém dwoc
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chia thanh cac chding loai sau day [2], [3]:
»-Céc loai dworng ham;
» Céc loai giéng dirng;
» Cac loai ham tram ngam:;
» Céc t6 hop cdng trinh ngam.
Theo Konhiukhov B.X., cdc cdng trinh ngam

dwoc phan chia theo cac dac tinh nhwr sau [2]:

» Chtrc néng, cong dung

» Dac tinh quy hoach:

> D& sau bb tri;

> Dac tinh tac dung trong ha gira cong trinh
v&i mdi trwdng bao quanh;

Cac dic dlemkyﬂmat, quy hoach, c4u tao, chirc nang, cong dung,
chbng gitr, d6 sdu,. .. sit dung dé phan loai cong trinh ngim
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T6 hop céc cong trinh ngé:m,
cac hé thong cong trinh ngam

H.2. So db phén loai céng trinh ngadm (V6 Trong Hang, 1999, [6], [8])

Theo V& Trong Hung, cac cbng trinh ngdm cb
thé phan loai theo nhitng ddc diém chi yéu sau
day (H.2) [6], [8]:

% Theo chirc nang, cong dung: cong trinh ngam
khai thac khoang san; cong trinh ngam giao thong
van tai; cong trinh ngam doé thi; céng trinh ngam
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thuy dién, thay lgi, thuy cong; coéng trinh ngam
codng nghiép; cong trinh ngdm cé coéng dung dic
biét; céng trinh ngdm quan sy;

% Theo dac diém bdo vé méi truwdng: cong trinh
ngam truc tiép bdo v& méi trwdng; cong trinh ngam
gian tiép bao vé mai trudng;
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% Theo dac diém ton tai 16i thong v&i mat dat-
mat nwéce: cdng trinh ngdm co 16i thong truc tiép
véi bé mat; cdng trinh ngdm co 16i thdng gian tiép
véi bé mat; cong trinh ngam khéng c6 16i théng voi
mat dat-mat nudc;

% Theo dac diém vé quy luat thay ddi do sau
cla truc cau tao cbng trinh ngam nam ngang co
dd séu truc cAu tao khéng 601 cong trinh ngam
nam nghiéng, cong trinh ngam théng ding co do
séu truc cau tao thay doi; cong trlnh ngam co dé
sau truc cau tao thay ddi “mém mai”;

* Theo géc nghiéng hudng phat trién cla tryc
cau tao cong trmh ngam trong khoéng glan cong
trinh ngdm nam ngang; cong trinh ngam nam
nghiéng; céng trinh ngdm thang ding;

% Theo d&c diém v& kich thwéc ciu tao cong
trinh: céng trinh ngdm cé chiéu dai I6n hon nhiéu
s0 v&i cac kinh thuwdc méat cat ngang (dwong ham,
dweng 10); cong trinh ngam cé chiéu dai, chidu
rong va chiéu cao khong khac biét I6n so véi nhau
(hAm, tram ngam);

% Theo gia tri dién tich mé&t cat ngang cdng trinh
ngam: cong trinh ngdm co dién tich mat cat ngang
nhd (dién tich méat cat ngang dén 20,0 m?); cdng trinh
ngam c6 dién tich mét cat ngang trung binh (dién tich
mat cat ngang thay doi tr 20,0 m* dén 80,0 m?); cong
trinh ngam co dién tich mat cat ngang I6n (dién tich
mat cat ngang I6n hon 80,0 m?);

“ Theo thoi gian phuc vy cua cong trinh: cong
trinh ngdm tam thoi; cong trinh ngam tam thoi-co
dinh; céng trinh ngam c0 dinh;

% Theo dac diém chéng gitr cong trinh: cong
trinh ngam khéng chbng; céng trinh ngam co st
dung két cau chong gity;

* Theo dac diém, hinh dang mat cét ngang cla
cong trinh ngam:..

4. Phan loai mit cat ngang cho cac ga tau
dién ngadm

Pac tinh da dang khdng chi lién quan t&i cac
chling loai ¢6ng trinh ngdm khac nhau. Sy phirc
tap phan loai céng trinh ngdm xay ra cho tirng
chiing loai riéng biét cong trinh ngam. Vi du, viéc
phan loai mat cat ngang ga tau dién ngdm cho dén
nay van chi mang tinh khai lvoc.

Trén co sé cac déc diém cAu tao chi yéu (hinh
dang mét cat ngang; sb lwgng dwong ham céu
thanh; cau tao phan néc; ciu tao phan nén; sb
lwong tang kién tric; mdi quan hé gitra cac san
tiép nhan hanh khach véi cac duéng tau, véi gian
phan phdi hanh khach trung tam;...) V& Trong
Hung da dé xuét phwong phap phan loai cac so do
quy hoach mat cét ngang cho cac ga tau dién
ngam nhw sau (H.3) [7]:

% Mé&i quan hé gitra san tiép nhan hanh khach
va cac dwong tau:

> Nhém céac ga tau dién ngdm co san tiép nhan
hanh khach dang dao gilra cac duwdng tau (H.4.a.1,
ad,ad,b1,bb5, c2:e1,e.3 e5, e8:e.10)

» Nhém céc ga tau dién ngdm c6 san tiép nhan
hanh khach nam mot bén dwéng tau (dang dwong
tau mét bén héng) (H.4.a.2, a.3, b.2, b4, c.1, e.2,
ed4, e, e.’)

> Nhém céc ga tau dién ngdm co san tiép nhan
hanh khach dang hén hgp (H.4.a.5, a.6);

< Déc tinh hinh dang mat cét ngang cAu tao:

> Nhém cac ga tau dién ngdm cé mét cét
ngang cau tao hinh chi¥ nhat (H.4.a.1+H.4.a.6);

> Nhom cac ga tau dién ngdm coé mét cét
ngang cAu tao hinh vom (H.4.b.1-H.4.b.5);

» Nhom cac ga tau dién ngdm coé mat cét
ngang cau tao hinh tron (H.4.c.1+H.4.c.3);

> Nhém céac ga tau dién ngdm c6 dang hinh
vom-hinh tron (H.10.d.1+H.4.d.2);

» Nhém cac ga tau dién ngdm cé mét cét ngang
cau tao dang hén hop;

< Dac tinh cdu tao cha hinh dang mét nén ga
tau dién ngadm:

» Nhém cac ga tau dién ngdm c6 ciu tao nén
phang (H.4.a.1:b.5;H4.e.1, H4.e.2, H.10.e.7);

» Nhém céac ga tau dién ngdm co ciu tao nén
dang hinh vom nguoc (H.10.e.3, e.4, e.9);

~%» Nhém céac ga tau dién ngdm cd ciu tao nén
dang hinh nhiéu vom nguwoc (H.4.c.1, c.2, d.2, e.8,
e.10); ~

» Nhém céac ga tau dién ngdm c6 ciu tao nén
dang hinh hén hop (H.4.c.3, d.1);

% Mbi quan hé gitra gian phan phéi hanh khach
trung tdm 1 va céc san tiép nhan hanh khach 2:

» Nhém céac ga tau dién ngdm khoéng cé gian
phan phdi hanh khach trung tam (H.4.a.1, a.2, a.3,
a.5,a6,b.2,b3,b4,c1,e2,e4,eb,e.7);

> Nhém céc ga tau dién ngadm c6 gian phan phdi
hanh khach trung tam khoéng doc Iap lién két trong
cuing mét tb hop véi cac san tiép nhan hanh khach 2
bén canh duwéng tau (H.4.a.1, b.1, .3, e.5);

» Nhom céac ga tau dién ngadm co gian phan
phéi hanh khach trung tam 1 ddc lap co chiéu rong
I&n, ndi véi cac san tiép nhan hanh khach 2 bén
canh dwong tau (H4.a.4, b.5, c.2+d.2, e.8+e.10);

% S6 lwong tang cAu tao trong ga tau dién ngam:

> Nhém céc ga tau dién ngdm cé ciu tao mét
tang (H.4.a.1+d.2);

» Nhém cac ga tau dién ngdm cé cAu tao hai ting
(H4.e.1+e.10);

» Nhém céc ga tau dién ngdm cé céu tao
nhiéu tang;
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Cac chung loai ga tau dién ngim khac nhau

H.3. So d6 phén loai mét cét ngang
céc ga tau dién ngam (V6 Trong Hang, 1999, [7])

% Sb lwong dudng ham, coéng trinh ngam céu
thanh ga tau dién ngam:

» Nhém cac ga tau dién ngam cau tao tir mot
dworng ham (H4.a.1,a.2,b.1, b.2, e.3+€.6;

» Nhém céc ga tau dién ngdm ciu tao tr hai
dwdng ham (H.4.a,3,b.3,b.4,c1,e.1,e.2,e.7;

» Nhém céc ga tau dién ngdm cau tao tir ba
dwéng hdm (H.4.a.4, b.5, c.2+d.2, e.8:€.10;

> Nhom cac ga tau-dién ngam cau tao tir nhidu
dwdng ham H.4.a.5, a.6);

% D&c tinh di xtrng cAu tric, ciu tao chung:

> Nhém céc ga tau dién ngdm coé cau tric, ciu
tao ddi xtrng toan phan;

n cONG NGHIEP MO. SO 2 - 2017

» Nhom céc ga tau dién ngam c6 cAu tric, cAu
tao dbi x(rng tirng phan:

» Nhom cac ga tau dién ngam cé céu truc, cau
tao khdng dbi xung (H.4.9.1).

Cac dac dlem clu tao chil yéu trén day cla cac
ga tau dién ngam sé dwcyc str dung cho phwong an
thiét ké cu thé véi cac t6 hgp két hop khac nhau vé
s6 Iwgng, tinh chét dic diém cAu tao trong khéng
gian rat phirc tap tuy theo diéu kién xay dwng, nhu
cau s dung trén thuc té. K&t qua sé& hinh thanh
nhiéu dang ga tau dién ngadm da dang phong phu,
phtrc tap khac nhau trén thuc té c6 thé khac hon rét
nhiéu so v&i cac so do thé hién trén H.4 [7].
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H. 4 Mét sé so dd quy hoach mat cat ngang cac ga tau dren ngam 1- Gian phan phor hanh
khéach trung tam; 2 - San tiép nhan hanh khach; 3 - Truc céu tao dwong tau (V6 Trong Hung, 1999, [7])

5. Két luén

Khong gian d6 thi, khdng gian ngam va phuong
phap phan loai cong trinh ngam co mdi quan hé
mat thiét véi nhau. Viéc phan loai cac cbng trinh
ngam va nhirng ching loai céng trinh ngam riéng
biét Ia van dé phirc tap. Day van 1a van dé can tiép
tuc nghién ctru va hoan thién trong twong lai.0

TAI LIEU THAM KHAO

1. TopHana 3Huuknoneaus. http://www.mining-
enc.ru/p/podzemnye-sooruzheniya/.

2. KonHioxos [0.C. Wcnonb3oBaHue nNoA3emMHOoro
npoctpaHcTea. MockBa. M3aatenscTeo “ApxuTekTypa’.
2004. 296 cTp.

3. MoctkoB B.M., OQmutpres H.B., PaxmaHuHoB
KO.IN. MNpoekTMpoBaHWe 1 CTPOUTENBCTBC MOA3EMHBIX
coopyxeHuA OGonblworo ceveHud. CrnpaBOYHUK.
Mockea. Mapatenscteo “Hegpa”. 1977. 321 c1p.

4. Cnosapu 1 sHUMKNoneamMn Ha Akagemuke. dic.
academic.ru/dic.nsflfenc_geolog/3952/MoazemMHble.

5. http://elib.dostquangtri.gov.vn/thuvien/Include/.

6. V6 Trong Hung. Toi wu hoa thiét ké xay dung
cong trinh ngdm va hé théng céng trinh ngam.
Giao trinh Cao hoc. Trwérng Pai hoc Mé-Dia chét.
Ha N&i. 1999. 203 trang.

7. V6 Trong Hung. Nghién ctru xac dinh hinh dang

mét cat ngang hop Iy cho céng trinh ngdm. Tap chi
Co6ng nhiép M. Sb 4. Nam 2014. Trang 1+6.

8..V6 Trong Hung. Cong trinh ngam, khdng gian
ngam - Twong lai va thach thirc ctia d6 thi. Tap chi
Cong nghiép M6. S6 3. Nam 2015. Trang 4-8.

Ngay nhan bai: 16-12-2016

Ngay gtri phan bién: 08-01-2017

Ngay nhan phan bién: 15-03-2017
Ngay chap nhan déng bai: 08-04-2017

Twr khoa: khong gian do thi, khéng gian ngam;
phwong phap phan loai céng trinh ngam, ga tau
dién ngam

SUMMARY

Basing on the relationship between the |

city spaces, underground space, a ot of

haracteristics of different underground |

| constructlon this paper presents the results |

| underground structures.

| of research to give the classification of |
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