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du,oc s6 ngu,さ i lari vioc tren cong trυ ong gi`p
giam ohi phithi cOng.Toan bO k6tqua cふ a rn6 hinh
ducc  thψ c  hiOn  qua  website  rniё n  phi
WebCYCLONE cia truOng DaihOC Purdue[51.
M.Mattouk(2010)phat tn6n mOt module mO
ph6ng,qua d6 c6 th6 1ap dυ oc bi6u da t6 ch● c thi
cOng hα p l′.Module dυ oc xay dLPng trOn phυ Cng
phap m6 hlnh h6a hO th6ng CYCLONE kё thα p v● i
ngOn ngu' lap tnnh Microsoft Visual 13asic 6.0.
TrOng rrlodule 16n c6 s6u rΥlodule nh6 duoc lap
trinh mO ph6ng cac quy tnnh can thi6t trong thi
cong bら ng MDHLN.Ngυ Oi Sむ dung module c6 th6
phan tich,dinh gia du,。 c c6c chi phi can thiOttrong

m61 giai doan thi cOng.NgOaira rnOdule cOn c6 th6

υOc lυ gng dυ oc thOi gian thi cOng trong tむ ng giai
doan va・ linh tOin dt′ 。c nhan cong, chi phi ch。
tlン ng hang nluc khac nhau trong du,an.

Qua nghion c口 u t6ng quan chO thay ttng don
nay ViOC ap dung phtP()'ng phap rnO hlnh h6a hO
th6ng trong xay dung CTN bう ng MDHLN l duoc
quan tarn.E)lc biOt viOc viOc nghiOn cClu anh hu,6hg

COa Su C6 dOn t6C dO thi COng bら ng MDHLN chυ a
du。,c nghien c口 u. TrOng bai b`。  nay tac l]1ぅ″st}
dung rnodule MiSAS kё t hop v6i cOng th口 c tinh thbi
gian giうi quy6t su c6 oOa Mohamed va Gary(2007)
de phan tiCh qua tr:nh thiCOng CTN bう ng h‖DHLN.

2.Moduie MiSAIS va th{ンi gian xф l,sy c6

2.1.1りod“′e.″′SAS
Module MiSAS(MiCrOtunne‖ ng Statstic Ana ysis
and Simulation)c6nghTa la th6ng kO,phan tich va
r10 ph6ng MDHLN.Hien tai module MiSAS chi ap
dung cho MDHLN sむ dung hO th6ng van chuy6n
dat da thai bら ng thこ ylげc.Module dυ o'c xay du,ng
Va phat tri6n dua tren ngOn ngi lT16 hinh h6a he

th6ng SysML k6t hOp Vσ i phan mё m AnyLogic.
Module MiSAS g6m 21 module nh6(H.1)mO tδ
hoat dOng cOa MDHLN.Cac modl」 e nh6 duαclap
trinh bら nq Java.Tronq d6 12 1Tlodule nh6 duoc
thi6t k6,|lp trinh mo tざ hoat dong cla cac thi6tЪ

!

dtPOC Si dung khithi cOng CTN bふ ng IⅥDHLN(vi
du: cac hoat_dOng cOa_nlay dう o; he th6ng tach
bentonit va dat da thai;can truc:hO tl」 6ng krch idδ y:

buang diOu khi6n;he thOng dinh v!;ho th6ng b。 ,m:

may trOn benbnit,… ).Ba mOdule dLPOC thi`t k6 d6
c6th6 phan tich k6t qua dau ra(vi dui ti6n d6 thi

COng, dυ  bao thOi gian cOa n16t cOng tnnh khi c6

hoこc khOng c6 su co, rno ph6ng hlnh anh dOng
3D¨ )̈. S6u rllodule khac dυ oc lap tnnh v(,i cac
glaO diOn nhap l]`ngu(シ i si'dung c6 th6 nhap d●
liou dら u vaO nhtP:thong tin vё  chiё u dal,ti6t diOn
CTN,s6nhan cOng,thOi gian hoat dOng cOa cac

llll::l:(:||」 |'[きil'dung tai C°

ng tru'°'ng hay nl° dule

H.1 . Giao diCn 21 module nhd
dtnc sir dqng trong module lrliSAS

22.χ
`cJ"力
詢J gfa"xル ″sr c6

Theo Mohaped va Gary(2007)pl,thOi gian dざ
giai quy`tSu“ khithi cOng CTN bら ng mayぬ。ham
loai nh6 dtPoc chia ra ba truOng hgp va m6i twOng

hop c6th6 dむoc x`c dinh bら ng cOng thic sau:

Trυong h9p l:Thi COngVdi hiOu quう CaO(HCtc):

HQc=ёO.011166(chieudaicongmnh,m)+5.337   (1)

Tn力ngirp 2:恥ioOng■ i hiOu quう 抽ng blnh(HQb):

HQtb=eO.01憫 66(chieudaiconginnh,m)+5.628  (2)

TruOng hop 3:Thi cOng vdi hiOu qua th`p(HQh):

HQth=eO.011166(ChieudaiCOngt"nh,m)+5.919  (3)

Ba cOng th● C trOn dυ oC ap dung cho m6y dぅ。
harn loai nh6 sO'dung hO th6ng van chuyen dat da
thai bう ng thOy ltPC,COng tnnh c6 chiё u dai nh6 hon
400 rn,duOng kinh Ong kich tむ 400 den 1760 rnm,
phO hαp v6'i hO thOng krch(16y c6 1u,c(]る y700 tan
Va CO luC c6t nh6 hcn 300 tan.

3.Vf du tinh toin          ・

Qua khう O Sat hiOn trt」 'Ong Va phan tich s6 1i6u,
COng trlnh Bヽ / ReCk!inghausen 'V.3 va V.15 tai
thanh ph6 ReCk‖ nghausen,CHLB Dic c6 da cac
diёu kien dυOC dさ Cap trong muc 2.2d6c6th6
ap dung COng th口 C Cla lVloharΥ led vう Gary2.Do
d6 tac gia lay lanl vr du tinh tOin cho Module
MiSAS.Du an BV ReCk‖ nghausen V.8 va V.15
nら nl trOng t6ng th6 du an thi cong ll km dυ ong
6ng thOat Va bう o vO nguOn nυ 6c taithanh ph6
ReCklinghauSen. Chiさ u dai dυ an V.8 khoang
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Chay rnodule vσ i 5000 1an lう p mO ph6ng va
k6t qua du'oc ghl lai trong Bang 3. Bang 3 so
sanh thcッ i gian hOan thanh du,an tむ,thuc t6 va

k6t qua rn6 ph6ng bら ng IⅥ iSAS.Thδ i gian chinh
x`c hoan thanh dtl'an BV Recklinghausen V.81な
11400 ph`t. 

‐
「 hこソl gian hoan thanh du an theo

mO ph6ng la 10430,6, 10792,4vう  11266,0 1an
lυ。,t chO c6c trυ ong hop hiou qua ca。 , hlou
qua trung blnh va h10u quぅ thap.cac k6t qua

Bδ′g3.Bδ″g so s`′力κ
`19′

δ約∂′g′a″ 詢′c6ηg力″cr('va tteο 几″SAS

Ton du an Thδ i gian

thυc t6,ph`t
Thdi gian mO phdng

HQc HQtb HQth
BV Recklinghausen V.8 11400 10430,6 10792,4 11266,7
BV Recklinghausen V.15 5989,6 6177,2 6423,3

●

田皿 KHO■ HoO VA 00‖G‖GHE‖ 6

cho thay rら ng thё i gian hoan thanh cOng viec
theo MISAS nh6 ho'n4(I)cho trυδng hop hlё u
qua thi cOng cao(HQc):nh6 hon khoう ng 2(%)
chO truong hop hiou qua thl cong trung blnh

(HQtb)va nh6 hon khoang l%cho truong hop
hlou qua thl cOng thap(HQth).Qua k6t qua s。
sanh ch口 ng minh rら ng k6t qua glシ a thoi gian
h()an thanh cOng trinh thυ c tO va m6 ph6ng la
tr〕 ng khOp.

7200

4.Ketluan

TrOng bal bぅ。trinh bay cach ti6p can mこソi d6
Xう C dinh thCソ i gian hoan thanh du'an c6 x6t dOn
sげ るnh hピ6ng c6a cac su'co.Module mo ph6ng
duO,c dё  cap trong bai bる 。 dυoc xay dung
bら ng StP k6t hO'p glシa ngOn ngl n16 hinh h6a
hO th6ng SysML va phan rnё m AnyLogic.Ngoal
ra,Module c6 th6 s〕 dung d6 d6nh gia t6c do
thi cong cgng nhυ anh hυ 6ng coa d16u kiOn dat
da khac nhau don toc do thl cOng, tinh toan
du OC thこメl gian lam V10C hay ngu'ng nghicOa hO
thong may daO ham.□

TAILIEU THAM KHÅ0

1.Dang,T.T"2013.Analysis of nlicrotunne‖ lng
COnstruction operations uslng process sirnulation.

Disse■atlon,Ruhr― Unlversitat Bochum,Fakultat fし r

Bau und ヒリmweltingenieun″ issenscha■ en, Shaker
Verlag,ISBN 978‐ 3-8440-2454-8.

2.Ma120uk, M" M.Abda‖ah,and M.EI― Sald"
2010. Modelling microtunne‖ ing prolects using
COmputer simulation.  Journal  of (3onstruction

Englneering andヽ′lanagernent 136(6),670-682.

3.Mohamed,Y.H.and R.S.Garv(2007).DelaV
tlrne analysls in nlicrotunnellng projetts.Journal of

Constructlon Englneering and Managerγ lent 1 33(2),
191-195.

4.Nido,A.A.C.J.Knies,and D.M.Abraham"
1999. Role of operation sinlulatiOn ln the analysls

and improvement of microtunneHing projects.
Tunneling and ヒリnderground lSpace TechnO10gy
14(1),1-19.

5.Roy, Y.L.and N. IⅥ ohammad" 2007.
Productivity  study  of  microtunne‖ ng  pipe
insta‖ ation  using  sirnulation.  Journal  of
lnfrastructure Systerrls 1 3(3),247-260.

NgψOi biOn tap:VO Trong Hlng

Tむ kh6」:mOdυ′em∂ ρ力δηgj cic s″ c6j“δ
力′ηカカ6aチ カ6f力∂ηg iSysAイLj ρ力∂η′ηθ′η′Anyι og′c

Ngay nhan bai:08-77-2θ 75

Ngay duッlet dう ng bさ i:72-7θ -2θ 76

●

ln last 20 years, there are more than
1000 Micro Tunnel Boring lvlachines
(MTBM) has been used for tunnel
constructions with small cross-
section. There are a lot of projects used
IVTB[/'s frequently do not reach their
targeted production performance. Reasons
can be technical failures, insufficient
capacity dimensioning, organizational
deficiencies, or sensitive supply chains,
some technical problems is occurred in the
process of construction. One year in order
to fix the disturbances at project in Nhi,Ou
LQc-Thi Nghd canal is a typical example.
The time to finsh the project is important
information that investors as well as
contractor need to make the decisions
during construction process. Therefore, the
It/iSAS module combined with the empirical
formula is used in the paper for predicting
the construction time of tunnel with IVTBIV
considering the effects of the disturbances.
I\4oreover, two actual projects at the city of
Recklinghausen, Germany, is used for the
study case.
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