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Khong gian ngam la khong gian dwdc tao ra hay st dung dwdi ngdm (Space created
or used underground).

Khong gian ngam la mét khai niém quen thudc hon xét vé mat cong nghiép va cudc
sdng cua chung ta, hon la khéng gian vii tru va khéng gian dai dwong. D& thic day su
st dung rong rai “dia khong gianOnay, diéu khong thé thi€u dwac la phai cé su phat
trién coéng nghé trén moét phd rong céac linh vue.

Khong gian ngam cé thé bao gom cac thanh t6
sau. . red horn. enginearing pie Lia
- Ham tién ich céng cong chung in B (8778 ;
- Ham cap dién ngam
- Hé théng thoat nwdc thai bang ham sau
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Tai sao di xubng ngam?
“Di” nhw thé nao?

Anh sang va tw duy con ngudi
truyén xudng phia sau, lan téa
quan chiéu xung quanh trén
mot vung réng IGn hon, trong
né luc hiéu rd va khai thac
khéng gian ngam.
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Can cé mét “lang kinh tw duyO ?
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Ngay xwa, va chwa xa, con ngudi ta
chi biét dén KGN trong cac mé than
hay mo lwu huynh, cting kheé.

Ngay nay, ngwdi ta co6 thé du lich 1én
Mat Trang, mo |én Sao Hoa. Nhwng
phai chang nhuw thé loai ngwdi da tim
dwgc hanh phuc?

! K. Gurtuso, Sulphur mine, 1953; Contemporary and Madern Art Museum “Mario Rimaldi’
of Ampezzo Rules, Cortina d' Ampezzo,

Deep Underground Science

and Engineering Laboratory @t Homestake, SD‘

DUSEL

Mé khai thac lwu huynh

= Phong thi nghiém KH&KT
Ngam sau twong lai
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UNDERGROUND AND OVERGROUND

Thé ky 20 vira qua, cac nha choc
troi da ghi dau tam cao phat trién
va nhu cau ngay cang tang manh
vé dién tich dat cia moét quoc gia.

Hé qua la, di xubng ngam da trd

thanh mot cau tra 10i téi quan
trong cho viéc tao ra nhiéu khoéng

gian hon trong cac do thi I6n trén S5
toan thé gidi ’

+— S dlm—
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1995 1996 1997 1998 1998 2000 20 2002 2003 2004

S6 lwong xe 6t0 riéng clia Viét Nam
co thé 1én dén 3 triéu vao nam 2020,
va sO xe may co thé tir 33-36 triéu.

Ngudn: VNS, Hdi nghi Viet-Traffic, Ha Ngi

S6 lwang phwong tién co gidi tang 1én, va su gia tang 16-10-2008

tap trung dén s6 dé thi HN & TP.HCM ngoai vong
ki€m soat da dan tdi thi€u dat nghiém trong
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TRINH NGAM




Vé thiét ké

Cong trinh ngam la mot té hap clha nhiéu
hé théng:

- hé thdng két cau chinh

- cac hé thong phu tro nhw dién, thong
gio, thdng tin...

Co6 mot s6 van dé can dwdgc gidi quyét khi chung ta
chuén bi cho m6t thé hé dwdng ham mdi cua Viét
Nam:
- Ap dung tha tuc d&u thau nao cho cac du
an sap toi?
- [Phuwong phap] bétéong phun cé phu hop Flsure 832 Typical layout of a station in Turin Metro,
cho cac ham Ién hay khéng? , BG tri dién hinh ciia mot nha ga tau dién
- Viéc thuc thi cac hé thong phong chdng ngam (metro) thanh phé Turin, Italia
chay co can phai la mot tiéu chudn bat budc
trong xay dung ham?
- Quy dinh phap ly nao la cap nhat/tién tién nhat cho van dé sirc khde va an toan khi
lam viéc dwdi ngam?
- Va cé Ié quan trong nhat trong tat cd, la ching ta sé huy déng cac nguén luc & dau dé
xay dung ham & cong trinh ngam?
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Thiét ké'dia ky thuat hién nay can ti€p can nhirng tién bo trong nhirng van dé quan
trong nhuw:
« Phan tich va du bao chuyén dich do dong dat, tai trong trén mat dat;
« Kiém soat nwdc ngam, lwu lwgng nwdc, hé s6 thdm (ha muc nwdc ngdm sé gay Iun
phu);
« Theo doi kiém soat chuyén dich dat trong khi thi céng va sau xay dung;
« Cac tién bd trong cac moé hinh phan tich phan t& hitu han;
« Thuc hién hai hdoa hda vai méi trwdng xay dung hién hitu - gidm thi€u xao tron doi vai
khu vuc lan can;
« Khao sat dia chat va x¥ ly dat nén, gia cwong cac cong trinh lan céan

R o N b TIET
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Chuong trinh PLAXIS tinh toén 3-D Iwdi bién dang Ph&n mém SAGE-CRISP mé hinh héa tac ddng cua viéc xay duhg

lin nén dét do dao hdm béng may khoan TBM tdng ngdm nha cao tdng nam canh céc dwong hdm hién hiu
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Nghién cutu va phat trién (R&D):
« Nghién cttu &ng dung (R&D) vé cung cap va N
tiéu thu nang lwong c6 hiéu qua;
« Nghién citu ’ng dung (R&D) vé cong nghé
phat trién khong gian ngam;
« Nghién citu i’ng dung (R&D) vé céac hé thdng

= Coanifong BEwer

Thermvelectrie Cowmersdon Systems

Hé thong chuyén hoa nhiét dién: Phia

du trir nang lwvong; trén la ngudn nhiét xa, & gia la mo-
« Nghién cttu ('ng dung (R&D) vé céac hé thdng
st* dung khong gian ngam:;

dun nhiét dién, va bén dwdi la nwoc
lam mat

Co sdlwu trif ngdm da muc dich Nha may dién hat nhan Ninh Thuén

11,CHB & Dia ki thust Céng trinh Vst Nam (VSSMGE
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Triét ly thiét k&€ CTN & KGN thuan tién cho
hém nay va tién nghi cho twong lai

Designing for the concenience of today and the comfort of tomorrow |

Kho ngam chua dau g,

(mr— i
fae =

08//06/2003

Montreal Underground City
Thanh phd'ngdm Montreal, Canada
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C TRINH NGAM

PBAO VE HO DAO
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Nhitng van dé cong
nghé vé xay dung cong
trinh ngam do thi trong
vliing dat yéu dé phuc vu
cho thanh phd Ha Nai,
TP. H6 Chi Minh, Da
Nang, Can Tho... dang
dat ra nhiéu thach thirc

- L&p dat phd néng trén néc
ham

- Cac Céng trinh h|én hCtu LI DER, GROUSD PAKKLRIG
gan ké

- Cac chwdng ngai/vat la
trong long dat

- B6 budc vé tuyén

- B6 buoc ve cac C(“)‘ng viéc Su &nh hwéng tiém tang ctia mot bai dd xe ngadm hién
phu trg trong XD ngam hitu d6i véi mot dwdng ham sap xay dung

- Gay hw héng cho duwdng

sa, nha clra

-V.v...

HOL.CHP & Pia i thuat Cong trinh Vit Nam (VSSMGE)
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Hé dao thi céng tdang hdm cda cac toa nha cao tang

Rat nhiéu cac toa nha cao
tang co6 tang ham, quy mo tir 1
dén 5 tang ham, tham chi sau
hon.

Co cac ky thuat thich hop dé
thi cbng va bao vé
ho dao va tang ham.

Nam loai twrong cu’chdng gi? hé dao théng dung.

Tw'trdi qua phadi: 1) Twong bang coc thép hinh dihg két hop véan gé
lat ngang; 2) Twong coc van thép; 3) Twong dé bétong tai ché: 4)
Twong bang coc dét-ximéang trén séu; 5) Twong ct’ BTCT trong dét.

Co thé'dung neo DUL hoac khéng, cho cac loai tirong
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Hé dao thi céng tang hdm cda cac toa nha cao tang

C6 san cac ky thuat thich hop dé thi cong va bao
vé ho dao va tang ham.

,H'i
]

"
')

Céng trirohg ham chui ngéa tw Kim Lién, Ha
Ndi. Twohg curbang coc van thép, va hé

“Thi cong tr trén xudng dw6iO chédhg gidng, dnh chup thang 2/2008

(top-down)
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Hé dao thi céng tdang hdm cda cac toa nha cao tang

C6 san cac ky thuat thich hop dé thi cong va bao |
vé ho dao va tang ham. |

Khoan va neo cap cho twohg trong
dét, Samwoo Geotech Korea,

Keangnam Pham Huang, Ha NOi, | 51 b6 neo cap vao hé'khoan,
6/2008 Bachy Soletanche, EVN 11 Cua
Bac, Ha Néi thang 5/2008

HOL.CHP & Pia i thuat Cong trinh Vit Nam (VSSMGE)
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Hé dao thi céng tang hdm cda cdc toa nha cao ting

C6 san cac ky thuat thich hop dé thi cong va bao \
vé ho dao va tang ham. 5 15 6, [_,-
T ]
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Bién phap xay thém tang ham bén dwdi cong
trinh dang s’ dung
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Hé thong tau dién ngam, va cac céng trinh ngam dé thj khac

Cho t6i cudi thé ky XX, van chwa c6 ¢dng trinh ngam dd thi nao nhw hé thdng tau dién
ngam, bai do xe ngdm, ham danh cho ngwai di bo v.v... dwoc xay dung & Viét Nam.

Trong nhirng nadm dau thé ky XXI va twong lai gan, cac cong trinh ngam sé xay dung 3
cac thanh pho 16n co6 thé ké dén:

- Cong trinh ngam tai nut giao théng

- Cong trinh ngdm vwot sdng

- Pwong sat do thi/tau dién ngam (Metro)

- Cong trinh ngam bai dd xe, céng trinh ngadm chlra dwdng day dwdng ong ky thuat va
cac loai dwdng ngam khac

CTN khéng chidap uhg céng nang su'dung,
ma con thoa mén nhu cau tham my
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Hé thong tau dién ngam, va cac céng trinh ngam dé thj khac

Puwong sat do thi/tau dién ngam (Metro) & Ha Noi:
- Tuyén s6 1: Ngoc Ho6i-Yén Vién

- UMRT2: N6i Bai-Ha béng
- Tuyén thi di€m Nhén-Ga Ha Noi
(tuyén sé'3)
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Hé thong tau dién ngam, va cac céng trinh ngam dé thj khac

Puwong sat do thi/tau dién ngadm (Metro) & Ha Noi:
- Tuyén thi diém Nhon - Ga Ha Noi (fuyén sé'3): dai ~12,5.km trong dé eé-khoang

9 km di cao, 4 km ham va 4 ga ngam | 77—k

- I

3
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Ga ngdam dai 130 m, dao sdu 30 m
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Hé thong tau dién ngam, va cac céng trinh ngam dé thj khac

Puwong sat do thi/tau dién ngam (Metro) & Ha Noi:

- UMRT2: doan di ngam dai 8,54 km:
tr Km 2 + 601 + Km 11 + 145 véi 8 ga ngam

BO TRI TUYEN TREN PHO HANG BAI

TL:tA150

G000 | 13900 | 5400

| 25300 ,

3000 _ 3000
HANH LANG /t| 11000 . :|\ HANH LANG

AN TORN METRO ANTOAN METRO

=6600

Hmin

350
|350

&

GE00
5800
5900
GE00

30

1 1
600 ! 6600 ! 6600 8
19800

Mat cat ngang phén tuyén ngdm, tuyén DSDT s6'2
HOiCHB & Pia kil thuat Cong trinh Viét Nam (VSSMGE
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Hé théhg tau di
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Cdng trinh ngam tai nut giao thdng:

- Ham chui Nga Tw Sd

n

- Ham chui Kim Lién

- Ham chui TT H6i nghi Quéc gia, HN

uuuuu

Mat duhg bo'tri hdm chui Trung tam Hoi ngh/ Quéc gia I

<«—— Sau khi hoan thanh
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Hé thong tau dién ngam, va cdc céng trinh ngam doé thj khac
DU’(‘jng Sé’t dé thl/téu dlén ng‘ém (Metl’O) 6 TP HCM ; --”|'-'-|-'t|':"llﬁ.i.1 ﬂl_l-'l.j.:"ﬁ:'-ﬁ.'{u r |'_H]-EIII.I|'| 75 ““ MINH
\me ' ing
6 tuyén:
e Tuyén s6 1 Bén Thanh - Sudi Tién dai
19.7 km,

e Tuyén so 2 t&r nga tw An Swong - Bén
Thanh - Thd Thiém dai 19 km,

* Tuyén so 3t Quoc 16 13 - bén xe Mién
boéng - Tan Kién dai 24 km,

e Tuyén sb 4 tir cau Bén Cat - duwdng
Nguyén Van Linh dai 24 km,

e Tuyén sb 5 tir cau Sai Gon - bén xe Can
Giubc dai 17 km,

« Tuyén so 6 tir nga ba Ba Queo - vong
xoay Phu Lam dai 6 km
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Hé thong tau dién ngam, va cac céng trinh ngam dé th/ khac

Puwong sat do thi/tau dién ngam (Metro) & TP. HCM:

Tuyén s6 1 Bén Thanh - Subi Tién (c6 3 ga ngam)

i g6 8 - Rach Chiéc
m B+104 .~ "=e

Tram bom ngam, tuyén Bén Thanh-Sudi Tién . o
Mat cat ngang Ga Nha hat TP
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Hé thong tau dién ngam, va cdc céng trinh ngam doé thj khac

Cong trinh ngam tai nut giao thong é TP. HCM:

- Do nhiéu giao 16 dang & trong tinh trang qua tai nén bién phap tot nhat la dung ham
dé giao chui. TP da lap du an chuyén mét s nut giao thong cuing mirc thanh giao
théng khac mirc bang hinh thirc giao chui

Cong trinh ngdm vwot song:
- Ham vwot song Sai Gon va dwdng mdi Tha Thiém dang dwoc xay dung

Céng trinh ngam bai d6 xe, céng trinh ngam chira dwdng day dwdng &ng ky thuat
va cac loai dwong ngam khac:

- TP du kién xay dung 1 s6 bai do xe, khai thac ngam cac diém dich vu thwong mai, vé
sinh cdng cong... Du an xay gara 6td ngam & cong vién Tao Pan, & goc dwdng Huyén
Tran Cong Chua va Nguyén Du, bai d6 xe ngam Lam Son, gara 6t6 ngam & céng Vvién
Lé Van Tam v.v...

O Pa Nang, Hué&, Hai Phong, Can Tho...
- D4 thay c6 nhu cau st dung va phat trién KGN

0l CHP & Pia ki thuat Cong trinh V&t Nam (VSSMGE
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Hé thong tau dién ngam, va cdc céng trinh ngam doé thj khac

Hé thong cong nwdc thai & nwdc mwa két hop:
Néu khoéng co mét hé thong ham thoat nwdc
sau cho Ha N&i & TP.HCM, thi s& mai dong
mua la ngap:

Ha NJi nhing nam 2000
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Hé thong tau dién ngam, va cac céng trinh ngam dé thj khac

Can c6 moét hé thong cong/ham nho thoat nwdc
thai & nwdc mwa két hop dat sau:

May lam hdm nho
Microtunnelling

Tram bom nwoc thai

cao ap sau 45 met
_—

[
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WIETHAM

RINH NGAM
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Cong trinh ngam va nén maéng bi hw héng co thé chi€m tdi hai phan ba su ¢c6 cac
cong trinh xay dung. Viéc thiét ké, thi cong nén moéng va sir dung coéng trinh ngam gay
hw hdng c6 nhiéu nguyén nhan. Nguyén nhan coé thé la do su thi€u hiéu biét, thiéu
kinh nghiém, thi€u nang luc, thiéu tinh chuyén nghiép va dao dic nghé nghiép cla
ngwoi k¥ sw, chli dau tw va nha quan ly.

Mot s6 nguyén nhan hw héng va su ¢d cong trinh ngdm do nén méng thwdng gap la:

« Sai Iam trong khado sat Chiéu rng hs 620
« Sai lam trong thiét ké
« Sai lam trong thi céng
« Sai 1dm trong quan trac
« Sai sot cua nha quan ly va chu dau tw s =

(Ldp tham )

Dat lap b

e

G

it thdm hon c d

Phdi thiét ké chiéu séu twong cvr
cho hd'dao sdu mdt cach dung dan
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Khéng diéu tra va quan trac tinh trang
cac cong trinh hién hiu trén mat dat,
nam trong ving anh hwdhg cua dao
ngam, khéng cé bién phap phong ngua
- Hau qua nut, lun, sap

Ham Zimmerberg & Zurich, Thuy Sy - Gia ¢cé
bang cach chéng dé bén dwdi méng cho maét
bai dé xe ngdm, dé co thé dao hdm xuyén
qua bang may khoan TBM

¢ 7.8 The Zimmerberg Tunnel in Zurich — Rei
— Reinfarcement through underpinning of -
ground car park underpassed by the TBM excavation {I-:c:van"ge: ui.,lﬂﬁi}}, 5 Rl
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Chung ta di vé dau?

« T6 chirc cac hodi thdo va Idp hoc twong tw nhw hdi thdo hdm nay

- Thu thap céc tai liéu ky thuat

« Téng két cac su ¢, rut ra cac bai hoc kinh nghiém THAT cac gia tri
THAT, khoéng gia dbi

 Thay dai, viét mdi cac gido trinh co hoc dat, dia ky thuat va ham/cong
trinh ngam

« Nang cao chat lwong dao tao Ky sw dia ky thuat

« Dang ba k¥ sw chuyén nghiép theo tiéu chuan Quéc té

« Xay dung dao duc nghé nghiép clia Ky sw. Ai dwdc chu tri va la giam
déc du an?

« T6 chirc dao tao lién tuc (Continuity Professional Development, CPD)
theo thong Ié qudc té€. Pho bién kién thirc vé cong trinh ngam, khoéng
gian ngam
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Chuing ta di vé dau? (tiép)

« Thanh lap hoéi ky sw Viét Nam (/nstitution of Engineers of Vietnam,
IEV)

« Xay dung I6n manh cac don vi tw van va nha thau chuyén nghiép vé
cong trinh ngam

« C6 khao sat, quan trac dia ky thuat cho céc loai cong trinh. So sanh ly
thuyét va thuc tién. Thiéu quan trac dia ky thuat chi [4 nghé thuat
khong phai ky thuat

« Hoc tap kinh nghiém quoc té, dac biét tich cuc tham gia Hoi xay dung
ham va khéng gian ngam quéc té (ITA). Hop tac qudc té va chuyén
giao cong nghé vé cong trinh ngam

« Nang cao chat lwong ngudn nhan luc trong cac loai hinh dao tao

« Xay dung tiéu chuan qudc gia (TCVN) vé cong trinh ngam...
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AITES

Secretariat

ITA-AITES Secretariat

c/o EPFL

GC D 1 402 (Bat. GC)

Station 18

CH - 1015 Lausanne

Tel: + 41 21 693 23 10

Fax: + 41 21 693 41 53

E-mail: secretariat(at)ita-aites.org
Web: www.ita-aites.org

4 O
SCIENTIFIC WORKSHOP
FUMNMEL COMSTRUCTION IS SO0FT SOTL

5 A

Lo Lt TR L]

& MADRE]
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Hoi thao “Nhu’ng bai hoc kinh nghiém qudc té va Viét Nam vé cong trinh ngam do thi” -
TP. H6 Chi Minh 22/10/2008

'TUNNELLING
UNE BPACE

Hién nay s« hop tac gida
ITA va Viét Nam dang tién
trién tdt, can phat huy hon
nda. Vién KHCN GTVT
(ITST) hién la ddu mdi trong
quan hé vdi ITA. ITA muédn
mdo'réng quan hé hon nia

What is ITA Members and links

\ . Vdi cac té’chut, ca nhédn
: - khac.
Publications | e Future events |
Activities '
Vietnam - Highway & Bridge Association of
o

Institute of Transport Science and

Technology (ITST)

Dr. Do Huu Thang

1252 Duong Lang, Dong Da, Hanoi

Tel: +84-4-3834-7980 Fax: +84.4.3766.3403

E-mail: itst@hn.vnn.vn ;
dohuuthang@itst.gov.vn

Web: www.itst.gov.vn
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ITST cooperates with ITA Ex-Council members to organize the International Scientific
Workshop on “Tunnel Construction in Soft Soil Condition in Urban Areas”
Hanoi 29 February 2008

SCIENTIFIC WORKSHOP
FUNNMEL CONSTRUCTION IN SOFT SOIL

Ji:.

o, d¥R=RERE

Vién KHCN GTVT (ITST) phdi hop véi ITA t8 chiic Hoi thao “Xay
dung CTN trong dat yéu dé thiO Ha N&i, ngay 29/02/2008
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1. Hé thong metro sé co nhiéu tang di ngdm ndng sau; cac cong trinh ngam khac vai
nhiéu dang loai va dat & nhirng d6 sau khac nhau ciing sé dan dwoc xay dung &
cac do thi. Su bo tri va két n6i twong quan hai hoa ctia thé gidl ngam ay can dwoc
xem xét dwa vao nhirtng dé an quy hoach mot cach sém/thich hap nhat, sang suot
nhat.

2. Su cb6 nén mdng va cdng trinh ngdm trong xay dung, giao thong, thuay lgi, cong
nghiép... da dang va sé trd thanh moéi quan tdm hang dau cua Viét Nam, dac biét
la clia cac Ky sw, chd dau tw va nha quan ly. Vi vay viéc nang cao kién thire, tich
IGy kinh nghiém, nhan chuyén giao céng nghé, nang cao chat lwong ngudén nhéan
luec, ndng cao tinh chuyén nghiép va dao dirc nghé nghiép sé dong moét vai tro
quyét dinh.

3. Diéu kién dia chat cong trinh, dia chat thay van, tu nhién, khi hau, cta Viét Nam
la phtrc tap, da dang, nhiéu dat yéu. Viét Nam la mét trong 5 nwdc chiu anh
hwdng I6n nhat vé bién doi khi hau. Vi vay viéc khao sat thiét ké, thi cong, quan
trac, quan ly, khai thac, bao hanh céng trinh ngadm can dwoc thuc hién vdi tinh
chuyén nghiép cao. Phai c6 chién lwgc phat trién nguén nhan Ivc cho cdng nghé
phat trién CTN & KGN. B6 mon Céng trinh ngdm va Phong thdy nén dwoc thanh
lap hoac cling ¢o tai cac Trwdng Dai hoc/Vién nghién ciru/Cong ty.

Hi.CHP & ia ki thuat Cong trinh Vst Nam (VSSMGE
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4. Cac cobng nghé thiét ké thi cong cong trinh ngam tién ti€én da dwoc dung pho bién
trén thé& gidi. Cac chwong trinh may tinh dién tir da c6 san & Viét Nam. Viéc can
lam 1a khac phuc, vwot qua cac khé khan dé vwon tam tinh théng quy hoach, thiét
k&, thi cong, va bdo tri CTN.

5. Chung ta nén lam gi? Nam rd cac giai phap nang cao chat lwong CTN va hw
héng cong trinh do nén méng. Nang cao chat lwgng ngudn nhan luc, nang cao
trinh do Ky sw, nha quan ly va chi dau tw. S&m hinh thanh Hoi Ky sw Viét Nam
(IEV). Phat huy hoat déng clia cac Hoi nghé nghlep Tlep tuc chuo’ng trinh dang
ba K§ s ASEAN, dac biét 1a hoat ddong ctia Uy ban quéc gia vé Giam sat dich vu
k{ thuat (MC) clia Viét Nam (do B6 Xay Dung thanh 1ap 10/2008). MC sé 1a Uy
ban qudc gia t6 chirc dang ba Ky sw chuyén nghiép theo théa thuan vé su thiva
nhan 1an nhau trong dich vu ky thuat (Mutual Recognition Arrangement, MRA),
gitta cac chinh pha cac nwéc ASEAN.

Xin nhac lai hai cdu noi cia moét ngwoi thay:
“If we think the way the soil behaves, we will come up with wise solution”
“Néu chung ta biét d4t sé ung x&Z nhw thé nao, sé cé 10i gigi théng minh”
“Think big but start small”
“Nghilon, song hanh déng nho” (tung budc)

Hi.CHP & ia ki thuat Cong trinh Vst Nam (VSSMGE
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6.1- Nguyén tac 6M:

6.2-
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uan ly cong trinh ngadm hom nay va ngay mai:

(Théo luan: Co y kién cho rang khai niém

MAN COI}! NGU Ol 5-6M nay khong co trong tiéu chuan
MACHINERY THIET BI dwoc chap nhan rong rai nhat trén thé
METHOD PHUONG PHAP . Qidi vé quan ly dv an: A Guide to the

2 ¢ Project Management Body of
MANAGEMENT QUAN LY Knowledge (PMBOK) an hanh bai
MONEY K|NH PHI Vién PMI - Project Management
MINUTE THOI GIAN Institute)?

Quan ly cdng trinh ngam vaéi phong thay:

Quan ly cong trinh ngam la hop vdéi phong
thay, 4 mua, 4 phuwong, 8 hwéng. Duong
da kho, Am cang kho hon vi AM PHU,
DUONG TRU.
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Quan ly cong trinh ngam va Tréng Béng Viét Nam (NO NUONG):

QUAN LY NEN MONG CONG TRINH NGAM LA QUAN LY PHAN AM.

Xin quay vé vdi qua khr, vai Tréng Doéng dé can bang am dwong & hién tai va
virng buwdc, hai hoa di dén twong lai.

Trong Boéng quay ngwoc chiéu kim dong ho: Mang anh sang, Linh vat, Su vui vé
nang lwong, Su linh thiéng. Vi vay can phai hiéu van hoa BDéng phwong dé
xay dung cong trinh ngadm khong gian ngdm va nén méng phan am clia cong
trinh. Nén c6 dwong cong va hinh tron trong céng trinh ngam.

Quan ly cong trinh ngam véi su két hgp Dong — Tay:

Quan ly c6ng trinh ngdm nham phong chéng, giam thi€u thién tai thay d&i khi hdu va

ti

ét kiém nang lwong. Cong trinh ngdm & Viét Nam la su két hop gitra van hoa

phwong Dong va van minh phuwong Tay. Cang di vao long dat ngay ti ltc con
sdng, con nguwdi sé cb hiéu biét hon, khée hon, an lanh hon va thuwong yéu dong
loai hon.
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Trong Dong Viét Nam.
Trong Dong la linh vét
cua dat nwde

Quay nguwot chiéu kim déng ho = trévé goéc
La cac dwong tron ddng tdm = tao néng lwonhg
14 canh sao otam=ngd hanh, 16 vong tron
(14+16=30 Thién, Bia, Nhan hop nhét trén Tréng Dong)
18 linh vt dngoai = s6°9
Mat troi, Mat trang, Trai dat, Trong Bong déu cé hinh tron = Séng tron tria
hai hoa vdi Con nguwoi, Bat Troi va mubn loai

Hi,CHB & ia ki thuat Cang irinh Vi
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Su vui vé, Vé vang, Tinh thuong véu
Swan lanh, Cac gia tri v0 hinh, Su thanh thin
Hoan thigén va Tri giac

7

Kim, Thuong mai dich v,
Vin minh Tang 5

Thé, Dau tw, Din cha

Hoa, Cong nghé,
L . Xi hoi cong bang
] ) ; i i . | Méc, K¥ thudt, Nudc manh
Hinh anh . gge
I g OI I h é ._ i 2 hoc, Nudc, Din Giau

Giao duc, Sirc khoé,

trong lai Tink yéu thuong, Liak gic
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Tai liéu tham khao:

1. Task committee on guidelines for failure investigation - Guideline for Failure
Investigation.

2. B&o céo cua Ho6i cong trinh ngam quoc té ITA.

3. Bui Buc Chinh, Nguyén Bic Toan (2004). Xay dung ham & Viét Nam: Qua kh,
hién tai va twong lai. Bdo cao cho Hiép hdi Céng trinh ngdm Qudc té'ITA, Vién
KH&CN GTVT.

4. Ban quan ly dwong sat do thi, UBND TP.HCM. Du an xay dung tuyén dwdng sat

dé thi thanh phd H6 Chi Minh. Sé'tay tuyén truyén.

Du an tuyén duwong sat dé thi Ha Noi. Bao cao nghién cttu kha thi, 2008.

Geotchnical special publication No.74 - Guidelines of Engineering Practice For

Braced and Tied-Back Excavations.

Standard Practice for Concrete for Civil Works Structures.

Vién khoa hoc c6ng nghé Xay dung - Hwdng dan thi céng twdng cir van thép.

. Nguyén Trwdng Tién 2006, et al- Geotechnical Engineering in Viet Nam.

0. Nguyén Trwong Tién 2007- Design and Construction in Soft Clay.

1. Nguyén Trwdng Tién 2008 et al- Concrete technology into for Sustainable

Development and International Integration

12. Nguyén Truwdng Tién 2008 et al- VUSTA® Report for CAFEO26, Bangkok 2008
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Quy vi da
chan nghe
vé khdng
gian ngam?
Xin madi chu
du mo mOng

mot chut Ién
Sao Haa!
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Contact: Prof.Dr. Nguyen Truong Tien Nguyen Duc Toan

President of VSSMGE; President of VGI Hanoi Metro Project, VSSMGE
Vice President of Hancorp Phone: 093 687 1717

Chief Engineer Register Division of VIFCEA Email: ngdtoan@gmail.com

Add : No 9/ Alley 44; Ham Tu Quan Str., Hoan Kiem, Hanoi
Tel : (84-4) 3932 4959 - Fax : (84-4) 3932 5969
Email: truongtien@gmail.com

Hi.CHP & ia ki thuat Cong trinh Vst Nam (VSSMGE



