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NHU CAU VA KHA NANG PHAT TRIEN CONG TRINH NGAM
KHU VUC PO THI THANH PHO HO CHi MINH

Pau Viin Ngo, Nguyén Viét Ky, Nguyén Dinh T
Khoa Pia chit — Dau khi, Trudng Pai hoc Bach Khoa - PHQG-HCM
(Bai nhdn ngay 13 thdng 01 ndm 2003)

TOM TAT:Bai viét trink bay so luge vé tinh hinh phdt trién céng trinh ngdm & mét s6’
thanh phd’ lon trén thé gidi. Su cdn thiét va khd ndng phdt trién céng trinh ngdm & khu vuc dé
thi thanh phé” H6 Chi Minh.

PHAN NOI DUNG

1. NHU CAU PHAT TRIEN CONG TRINH NGAM TRONG CAC THANH PHO LON

HAu nht cic nuéc trén thé gidi khi xdy dung hoic cii tao céc d6 thi clia minh déu tim
cdc phudng 4n khai thac t81 da khodng khéng gian ngdm dudi dat vdi nhiéu muc dich khéic
nhau. Nhung déu vdi muc tiéu 14 xdy dung mét d6 thi hai hoa vé ki€n tric, tién 1di trong s&
dung va khai thic t6i da tinh niing k§ thuat ciia tirng dang, hoiic cdc hang muc cdng trinh
trong dé thi.

Tuy thugc vao trinh d§ k§ thuét, kha ning kinh t€ ciia mdi nudc, md qui md chit ludng
clia cdc cong trinh ngdm c6 mic d6 khic nhau, nhung hiu nhu tdt cd c4c d6 thi trén th€ gidi
déu st dung céng trinh ngdm.

+ Céc dang c6ng trinh ngdm trong c4c d6 thi 1dn:
- Hé th6ng c4p thoat nuwdc, khi d6t, cdp dién ngdm...
- Niit vudt ngdm qua céc giao 19.
- Bai diu xe, garage 6 t6, kho hang.
- Pudng 6 t6 cao tdc, tau dién ngdm.
- Hé théng dudng 6ng din, bé xtt Iy, tudng vy trong muc dich bdo vé méi trudng
chéng 6 nhi€ém cho dat va nudc ngam.
+ Uu di€m ctia céng trinh ngim:
- Tao hgp 1y mit bing ki€n tric qui hoach dé thi.
- Sit dung hgp 1y dién tich thanh phd cho x4y dung nha & cong vién, sin vin déng,
khu c6ng nghiép...
- Cai thién diéu kién thanh phd.
- Git gin dugc kién tric cd, céc di tich cdn bo tdn.
- Gidi quy€t giao théng lién tuc va duy tr dugc t6c do.
- Tao 1ap dugc cic t8 hgp giao théng, cdc ludng lvu théng hop ly.
+ Nhitng dic thil riéng clia c6ng trinh ngdm d6 thi:
- Khéng c6 4nh sdng va théng gid tu nhién.
- Bi bao boc bdi méi trudng dit d4 xung quanh.
- Viéc x4y dung c6ng trinh ngdm phitc tap, d6i hdi may méc, con ngudi phai cé trinh
d6 khoa hoc va k¥ thuét cao. ‘
- Gia thanh c6ng trinh cao hon nhiéu so vdi x4y dung trén mat d4t, va phu thudc rat
16n vao diéu kién Pia chit Céng trinh, Pia ch4t Thdy viin khu vue.
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Dudi déy trinh bay mét s6 cdng trinh x4y dyng cia mét s§ nudc trén thé gidi.

Bdng 1: Gid thanh x4y dung mét s& céng trinh ngdm.
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2. SU CAN THIET SU DUNG CONG TRINH NGAM PHUC VU GIAO THONG §
THANH PHO HO CHI MINH

2.1. Niit ngAm vugt giao 19

Thanh Phé H Chi Minh 13 mdt trung tdm kinh t&, k§ thuit, thudng mai 16n nhit nudc.
Ciing 12 ndi tap trung dén s& cao nhit, hé thong giao théng hién nay dat vao tinh trang qué
t4i v Un tic. Nguyén nhén chinh 13 lugng ngudi va xe dat mic d§ qué tai. Tai cdc giao 16
chinh chua cé hé théng cong trinh ngdm phu trg.

Theo s liéu théng ké clia sd giao thong Cong Chénh, trong mang ludi dudng Thanh
Phé c6 1210 giao 16. Trong d6 ¢ 320 giao 16 thudc loai quan trong. Trén 75 dudng phd
chinh va dudng giao théng lién tinh. Hang trdm giao 16 dang & tinh trang qué tdi. C6 25 giao
16 bi ket thudng xuyén. Tit ndm 1997 dén nay, thanh phd da gidi quyét dugc rat nhiéu giao
16 bi ket. Nhung véi mitc d6 phét trién c3 ngudi va phuong tién nhw hién nay thi tinh trang
in tic ket xe khong bao gid chdm dut.

Mu6n khic phuc dudc tinh trang 4ch tic giao théng clia Thanh Ph¢ H6 Chi Minh hién
nay. Theo chiing t6i, ngoai viéc xay dyng cdc cdu vugt qua céc giao 16 & nhitng vi tri ¢6 thé
x4y dung duge. Con tai nhitng vi tri do 4nh hudng cla cdc cong trinh da c6 sén, hodc do
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ddm bdo hai hoa vé mit kién tric, nét m§ quan clia thanh ph6, cdn thiét phai xay dung céc
mit vugt giao 16 ngim.

Mit khic chi€n Iugc phét trién giao thdng 14u dai cho thanh phé HS Chi Minh, nhét
thi€t cAn c6 nhitng cong trinh ngidm qui m6 16n nhu cong trinh tau dién ngdm ndi thanh, cbng
trinh qui mé vugt séng, cic mit giao théng ngim.

2.2. Coéng trinh vugt s6ng

Thanh ph6 H6 Chi Minh mang dic thit cia m6t thanh phd déng bing vdi mot
di€u kién ty nhién va cdnh quan rat nén tho nhd hé thong séng, rach ching chit nhu
6m lay thanh ph6. Mudn giit dugc v6n cdnh quan séng nuéc va méi trudng thién
- nhién hi€m c6 nay, cin phéi s dung nhiéu c6ng trinh ngdm vugt séng.

Theo s§ liéu dy ki€n, s6 cAu qui hoach trong twong lai, riéng trén séng Sai Gon, doan
chdy qua cdc quén ndi thanh, dv ki€n 10 ciu vdi chiéu dai trung binh mai cAu 1800m. Van
d€ nan gidi khi 1am nhi€u ciu vugt séng trong khu d6 thi hién tai 11 viéc gidi tod dén b cdc
khu vyc dén cu hai bén b& qué 16n va khé bdo vé cdnh quan kién tric xay dung. Cong trinh
vugt séng bing dudng ngdm dit dudi ddy séng c6 thé 1a gidi phép 6t vi:

- Khéng chi€m nhiéu dién tich khéng gian trén mit bing.
- Tranh gidi tod nha cia, cong trinh d6 thi.
- T8 chic c4c nit giao thong hai ddu tuong d6i don gidn so vdi ciu.
- Niing Iyc giao théng khéng thua kém ciu.
2.3. Pudng tau dién ngim (Metro)

Hién nay trén th€ gidi c6 khodng 110 Thanh phd trén mot triéu dan, thi da cé 80
thanh phd c6 Métro va cé khodng 20 thanh phé c6 dy 4n x4y dung Metro. Céc thanh phd
Chau A nhu Bic Kinh, H5ng K6ng, Binh Nhudng, Thudng Hai, Singapore... déu da x4y dung
hoan chinh hé th6ng Metro ty d6ng hda.

V6i nhip d6 phat tri€n kinh t€ cao, nhu cu khai thic khong gian dudi dat cang cép
thi€t d€ gidi quyét van dé nay. Cdc nuwdc Thai Lan, Indonexia, Malayxia, Philipin... ciing da
va dang xdy dung Métro. Do vy tudng lai kh6ng xa, Thanh Ph HS Chi Minh ciing cn thiét
phéi ti€n hanh dy 4n x4y dung hé th6ng Métro cho khu vire ndi thanh.

Hién nay Thanh phd H6 Chi Minh da c6 cdc du 4n thi€t k& cdc cong trinh ngdm. Hy
vong s€ nhanh chéng thyc thi d€ gidi quyét trudc mdt nan 4ch thc giao thng dang ngay mét
trd nén nghiém trong.

3. CAU TRUC NEN THANH PHO HO CHi MINH VA KHA NANG XAY DUNG
CONG TRINH NGAM

Khu virc Thanh phé' HS Chi Minh ¢6 2 tdng c4u triic 16 rét. Phin ciu tric trén 12 cdc
dat d4 trdm tich bd rdi, gdn két y€u c6 twdi Neogen — P& t¢ phit trén méng dé cling
Mezozoi. Thugc méng ciing Mezozoi ¢6 tram tich Ju-ra giita, diép LaNga (I, In), trAm tich
phun trao Jura wén- Kreta dudi, Piép Long Binh( J3-K ,1b). C4c thanh tao trAm tich luc
nguyén DPiép La Nga (J, In) c6 thanh phin sét, bot, cat két.

Méng ciing chim séu 300 — 500m ¢ Binh Chdnh, Nha B& ning 1én 100 — 150m & Sai
(Gon va nhanh chdng dat t6i 20 — 50m va 16 trén mit tai Long Binh (Thi Bic).
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3.1 Tridm tich Neogen

Trén cd sd phén tich ngudn géc va thanh phin thach hoc tinh lién tuc cda ching trong
céc 16 khoan. C6 thé phan mét cit céc trAm tich Neogen thanh 2 phin vi:

Tang Nha B¢ — Binh Trung ( am N - N,).

Téng Ba Miéu (am Ng?).
3.1.1. Téng Nha Bé — Binh Trung (am N’ = N5 )

Céc trAm tich c6 ngudn gdc chi y&u 12 s6ng bién hdn hgp khéng 16 ra trén mit.
Chiing phén b6 & d6 séu 80 m & Nam Thi Pc dén 140 m & trung tdm Thanh phé, vA trén
200 m & T4y Nam Binh Chénh. Chi€u day thay d§i t¥ 0— 120 m. Thanh phin bao gém cic
16p cét 14n san s3i mau xdm tring, d6i chd cd chita cabonat xen kep vdi cdc 16p sét bui mau
x4m xanh phin 16p m6ng. C4c trdm tich hé nay phi b4t chinh hgp 1én cdc d4 Mezozoi va bi
phi khéng chinh hgp bdi céc trAm tich Plioxen trén, hé ting ba Miéu.

3.1.2. Tdng Ba Miéu (am N5°)

Céc trdm tich hé ting nay cling cé ngudn géc 14 s6ng bién hdn hgp, khéng xust 16
trén bé mit. Ching phin bd tir d6 sdu 10 — 30m & Thi Pic, ndi thanh va chidu su d&n 75
m & Binh Chanh. Chiéu day bién d8i tt 0 — 140 m. Céc trAm tich cé tudng chiu thd 1a chi
y€u, va cdu tric dang nhip, véi chiéu day mdi nhip ti¥ 50 -70 m. Phin dudi clia nhip 12 c4t
1an san, s4i mau x4m tring. Trong d6 c4t hat trung chi€m uu thé. Phin trén 12 c4t bui, bui,

sét mau x4m xanh, x4m vang nhat. Phin trén ciing clia hé théng bi phong hod manh tao nén
16p Laterit kha day.

3.2. Trim tich Pleixtoxen

Trdm tich Pleixtoxen c6 th€ chia thanh c4c tAng: Trang Bom (aQ 1), Thit Pifc (am Qy.
m), Ci Chi (am Q).

3.2.1. Trdm tich Tring Bom ( aQ))

Tram tich Trdng Bom c6 ngudn g6c séng phan bd rong khdp trén toan dién tich
Thanh phd, nhung khéng xuét 16 trén bé mit. Chiéu day bi€n ddi trung binh t¥ 10 — 30 m.
Mat cit trim tich cla tdng c6 thé phén chia thanh 3 Idp: dudi cliing 13 cudi sdi, chuyén 1én
gilta la cét san, trén clng la sét pha, sét. Theo hudng t¥ Bic xudng Nam, chiéu day 16p sét
pha, sét ting nhanh trung binh tit 2 — 20 m, cdn cét san sdi lai gidm. LEp sét pha, sét c6 ham
lugng sét bi€n ddi tr 11,4% - 63,0%. Trang thai bién dbi t citng d&n déo citng. Sttc chiu tai
3,0 - 5,0 kG/em?. O viing ¢6 dia hinh cao, bé mit ciia ting bi phong héa manh hinh thanh
16p sét — sét pha chita Laterite. B& mit clia tAng Trang Bom khéng bling phing, nhiéu ndi bi
bao khoét tdi 46 sdu 20m - 30m, thdm chi hon 40m ¢ TAy Nam Binh Chénh, va hinh thanh
céc triing 1t 16n & viing Duyén Hai, Nha Be, Binh Chdnh, Nam Thi Piic, doc séng Sai Gon
dé chita cdc trdm tich ré Holoxen.  cdc khu vitc Bic Thi Pitc, Cd Chi, H6c Mén, noi
thanh, ting Trdng Bom néi cao ¢ d6 sdu 3 — 10m, 12 tAng chiu ti chinh cda c6ng trinh bé
mit va ciing 12 tdng bi dao bdi chinh khi xay dung céc cong trinh ngam.

3.2.2. TAng Thi Pifc (am Qu.im)

Trdm tich Thd Pifc c6 ngudn géc chi y&u 1a séng bién hdn hop, xust 16 trén bé mit
thém bic 3 cla Thanh ph6. T d6 cao 15 -30m tai cdc khu virc Bic Thi Diic va Déng bic
Cd Chi. Thanh phan chii y&u cia tdng 13 sét pha- sét. Hat sét chi€m 13 — 44%, trung binh
24,2%. Phia dudi 14n san sdi & trang théi citng — déo citng, sic chiu tai 2,5 — 3 kGhm?>
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Ching pht tryc ti€p 1én trdm tich Trdng Bom, c6 chiéu day thay d6i tt 0,5 — 7,5m, ndm
trong ving dnh hudng cia cdng trinh va bi khai dao khi x4y dung céc cOng trinh ngam.
3.2.3. TAng Ca Chi

Céc trdm tich tAng Cd Chi ¢6 ngudn gdc chii yé€u 12 s6ng bién hdn hgp va thanh phin
twong doi déng nhat. Tit trén mit 12 sét, ham lugng hat sét bi€n d&i ur 30 -40%, ting vé phia
Bic. Phia dudi ciia tAng 13 mot 18p mdng cét, san, sdi. C4c trAm tich C Chi & trang théi
cing- déo ciing. Phan bd trén bé mit thém bac hai ¢6 cao d6 5 — 15m & Tay Nam Ci Chi,
Héc Mén, trung tdm Thanh phd, phil truc ti€p 1&n c4c trdm tich ting Trdng Bom. Sitc chiu
tai 3,0 — 3,5 kG/cm®. P4y 1a nén bén vitng cho cic cong trinh bé mat va ting ngdm. Chiéu
day 1,5 - 5m.

3.3. Tridm tich Holoxen

Céc trAm tich Holoxen trong pham vi Thanh phé ¢é ngudn géc khic nhau, bién, s6ng
bién, ddm 1dy. Ching phéan b& rong rdi va dugc phan chia thanh cic tdng khdc nhau. Tang
Binh Ché4nh ( am Quw'?), tAng Cin Gid ( amb Qw??), tAng trAm tich Holoxen trén (amb
Q). (xem hinh 1)

3.3.1. Téng trdm tich Binh Chdnh am Q"

TrAm tich cia tAng Binh Chénh chi yéu cé ngubn géc séng bién hdn hgp xuat 16
trén bé mit thém bic 1, cao d6 2 - 5m thudc ndi thanh, nam Ci Chi va nam Thi Pitc. Thanh
phin chd y&u ciia trAm tich 12 sét pha- sét, phia dudi c6 it san. Chiéu day tdng 0,5 — 3m. DAt
3 trang thai déo, kha ning chiu tai 2- 2,5 KG/em?, Chiing pht truc ti€p 1én tAng Tring Bom
aQ;.

3.3.2. Tdng Cén Giy amb Qi **

Trim tich ciia tAng Cin Gid 14p diy cdc viing triing bi khoét vio ting Trdng Bom &
cdc khu vuc Nha Beé, Binh Chanh, nam Thi Pidc, TAy Nam Cu Chi va doc sdng Sai Gon.
Chiing tao thanh bé mit bing phéng clia bai bdi cao 1-2m phd tryc ti€p 1én trAm tich ting
Tring Bom, chiéu day dao déng 5 — 50m (trung binh 10 -30m). Phan dudi tAng Cén Gid 1
18p c4t c6 chiéu day dé€n 24m & phia tdy Binh Chénh va ti¥ 1 -3m trén khdp dién tich con lai.
Phin trén 12 sét, ham ludng 39 — 58% & trang thdi chdy, déo chay chia than biin va thyc vt
phén hity. Trdm tich tAing C4n Gi& thudc loai d4t y&€u. M6dun bién dang E = 12,5 kG/em’.
Khi x4y dung céng trinh ngdm trong tdng Cin GiJ cin phdi c6 gidi phdp thich hgp.

3.3.3. TAng trim tich Holoxen trén amb Q 1v°

TAng trim tich Holoxen trén 14p d4y bdn triing 16n & khu vyc duyén Hai, tao nén bai
bdi c6 d6 cao 1m va thap hon. Ching phi truc ti€p 1én tAng trdm tich Tring Bom. Thanh
phan 12 bin sét- sét pha- cit pha chita tan tich thyc vit phin hdy. Trim tich hién dai ambQy
3 thude loai d4t yé&u, khi xay dung cc cong trinh ngdm cin Iwu § cdc bién phép gi 6n dinh
cOng trinh. ;

Xem hinh 1: So dé dia chdt ving néi thanh Tp.HCM va hinh 2 :So dé phdn vang sic
chiu tdi theo R, viing ndi thanh TP.HCM
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4. DAC PIEM PIA CHAT THUY VAN VA MUC P) ANH HUGNG DEN VIEC XAY
DUNG CONG TRINH NGAM

Khu vic thanh phd H8 Chi Minh t3n tai 3 tAng chia nudc chinh: ting chita nude
thudc hé ting Nha B& - Binh Trung , tng chia nudc thudc hé ting Tréng Bom - Thi Bufc -
Cu Chi - Binh Chénh va hai ting chita nudc cuc bd la tAng chita nudc tram tich hé ting Can
Gi& va trdm tich Holoxen trén c¢6 dnh hudng rat 16n dén thi cong va dnh hudng céng trinh
ngAm.

4.1. Téng chita nuéc Holoxen trén amb Q v’

C6 thanh phin chinh 12 biin sét — sét — sét pha, chiéu day 10 -30m phén b& trén bé
mit viing triing Duyén hai, nudc khéng c6 dp, muc nudc vé mda mua 0,5m, vé mila kh6 1m
va phu thudc vao myc nudc thiy triéu. Hé s6 thdm trung binh 8,5 - 10%cm/s, viéc x4y dung
cong trinh ngdm trong tAng trAm tich nay cin khic phuc hién tugng nudc chdy vao hd méng
va sat 13 khi thi cong.

4.2. Téng chita nudc trong céc trdm tich h¢ tAng Cén Gi¥ amb Qw?

Phan b& ngay trén bé mit (cao dd 1 -2m) tai cdc khu vic Nha B¢, Binh Chénh, Thd
Pttc. Chidu day tAng chita nwée 5 -50m. Muc nudc ngdm c6 do séu tif 1-1,5m va dao dong
phu thudc vao thiy triéu, nudc cla ting trdm tich ndy gy khé khin cho viéc thi cdng cong
trinh ngim. '

4.3. Ting chita nudc trong cdc trAm tich séng, séng bi€n Pleistoxen va Holoxen Qi-Qu’

Céc trAm tich tAng Thit Ptc, Cd Chi va Binh Chénh cd chiéu day mdng dién phan b
hep chi chita nudc vdi dién tich cuc bd tai mt s6 ndi. By 1a tdng chita nudce 4p luc cuc bd,
4p luc v& mda mua 45 + 6m ving Ci Chi, +1 + 2m ving Thi Pic, ndi thanh va khong dén
+2m ving Nha B& Duyén Hai. Bién d6 dao dong myc nudc gita cdc mua trong nim phu
thudc vao dd cao dia hinh tit 1 -3m & nhitng viing triing, 4 -5m & nhitng ving sudn va dinh
ddi. TAng chita nudc ndy cé chiéu day khéng 16n, nhung gy dnh hudng I6n khi xay dung
céc cong trinh ngim.

Tém lai c&u tric Pia Chat khu virc Thinh Ph H3 Chi Minh twodng déi phitc tap dic
biét 1a & phén trén ciia mit cit cdc trAm tich c6 tudi, ngudn gdc, thanh phin va trang théi
khéc nhau, dia hinh lai bi phan cft manh mé& vi th€ dnh hudng rat 16n tdi viéc x4y dung céc
c6ng trinh ngidm. Nén khi khdo sat xay dung cin chd § cdcvén dé:

- X4c dinh dién phin bd, bé mit, ddy cda cdc hé ting trdm tich trong khu v,
- Tinh ch4t cd Iy clia d4t yéu d€ tinh todn Sn dinh cong trinh.
- Tinh th&m huéng van dong Gradien ddng chdy ngdm, thanh phan hoé hoc clia cdc phic
hé chia nudc c6 kha ning thdm manh va 4p lyc thiy tinh 16n.
- Kh4 nang va mic d6 thoat khi metan cla cdc phic hé trong pham vi c6ng trinh.
(Xem hinh 3: So dé ding muc nwéc TP.HCM)
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G rén <o 55 bin 08 UTM K 125,000 _
Hinh 3: Sd d6 ding muc nudc TP.HCM

NECESSITY AND ABILITY TO DEVELOP SUBSURFACE
STRUCTURES IN URBAN AREAS OF HOCHIMINH CITY

Dau Van Ngo, Nguyen Viet Ky, Nguyen Dinh Tu

ABSRACT: The papers present the current development state of subsurface structures of
some countries in the world. Besides, the author also discusses the necessity and ability to
develop subsurface structures in urban areas of Hochiminh city.
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