KHOA HOC VA CONG NGHE MO

NGHIEN CUU XAC DINH THOI GIAN THI CONG

CONG TRINH NGAM BANG MAY DAO HAM LOAI NHIJ
cO XET ANH HUONG CUA SU ¢cO

ham loai nhé (MBHLN) da va dang st dung

dé thi cong cac céng trinh ngam (CTN) co tiét
dién nhé. Hién nay cong nghé thi cong bang may
MDHLN d& c6 nhitng tién bd vuot bac, rat nhiéu
coéng trinh dwgc hoan thanh voi tbc dd thi cong
cao, an toan va hiéu qua. Tuy nhién, ben canh
thanh céng cling da co6 khong it cac s cb ky thuat
xay ra trong qua trinh thi cong dé lai hau qua rat
I&n vé kinh té va doi khl vé con nguoi. Thi gian 1
nam dé khac phuc sw ¢b chim dau dao-khi thi cong
bang MBHLN tai dy an thoat nwéc kénh Nhiéu
Loc-Thi Nghe 1a mét vi du dién hinh. Thuc té thoi
gian hoan thanh CTN bang MDHLN phy thudc vao
rat nhiéu yéu t& khac nhau nhu: sy co, thoi tiét,
diéu kién thi cdng, diéu kién dia chét, dia chét thly
van céng trinh, trinh dd td6 chrc thi céng, kinh
nghiém diéu khién may dao ham,... Trong khi do,
phwong phap thi cong CTN bang ME)HLN doi hoi
co' gi¢i hoa cao, cong tac quan ly va to chirc dao
ho’p ly. Do d6 dé nang cao tbc dd dao can phai co
ké hoach kiém soat, diéu chinh, phéi hop cac cong
viéc trong mét chu ky. Qua khao sat thuce té, viéc
phan tich va dy béo théi gian hoan thién cong trinh
co xét dén anh hwéng clia sy ¢d la mot hoat dong
v cung quan trong trong bat ¢t cong trinh cu thé
nao. Day la théng tin quan trong ma chu dau tu
cling nhw nha thau thi cong ludn mubdn co6 dé dua
ra nhirng quyét dinh ding dan, kip thoi.

Phwong phap mo hinh héa hé théng duogc str
dung réat rong rai hon 50 nam qua. Tuy tirng muc
dich nghién ctru cac tac gia co thé xay dwng mo
hinh m& phéng trinh tw thi cong, didu kién dia chét
khu vwc thi céng, ngudn Iao déng, nhan cdng,
nguyén vat liéu dwoc yéu cau trong qua trinh xay
dwng. V&i sw két hop cla may tinh va cac phuong
phap mo phong khac nhau vé may dao ham, mét
sO CTN st dung MPHLN da dat hiéu qua cao hon.

‘r rong 20 ndm tré lai day hon 1000 may dao

TS. DANG TRUNG THANH
Trwong Pai hoc Mé-Dja Chat

Trong bai bao st dung module MiSAS két hop voi
cong thirc thye nghiém dé dy bao thoi gian thi
cong CTN bdng MPHLN c6 xét dén anh hudng
clia sy cb.

1. Téng quan vé nghién ciru, 4p dung méd
hinh héa hé thong trong xdy dwng cong trinh
ngam bang may dao ham loai nhoé

Nghién ctu ap dung phuo’ng phap moé hinh hoa
hé théng dwoc st dung rat rong rai trong nhiéu linh
vire nhw kinh té, ky thuat, méi trudng,... Tuy nhién
viéc ap dung no trong thi cong CTN bang MBHLN
con han ché. Bai bao tém tat mot sb nghién curu,
str dung phwong phap md hinh hoa hé théng xay
dwng module md phéng khi thi cong CTN béng
MBPHLN cua cac tac gia khac.

Nido (1999) phat trién module moé phéng dwa
trén md hinh héa hoat dong CYCLONE co thé
danh gia va phan tich cac yéu té anh hwdong dén
nang suét cia MDHLN. Phuong phap phan tich dé
nhay dugc str dung dé phan tich két qua cia md
hinh. Sé liéu dau vao clia mé hinh duoc tdng hop
tlr ngoai hién trucmg nhw diéu kién, thi céng, dia
chét, anh huéng clia s cd,... Ngoai ra, module
dwoc st dung dé du toan chl phi xay dwng cla
cong trinh va nang suat lam viéc cla may dao ham
loai nho [4].

Dwa trén nghién clru clha Nido, Roy va
Mohammad (2007) phat trién module nghién ctru
danh gia anh hwdong cla didu kién dia chat khac
nhau dén thdi gian thi cia MBHLN tai mét dwong
ham thuc té dwgc xay dwng trong trwdng Dai hoc
k¥ thuat Louisiana. Két qua clia mo hinh chi ra réng
hoan toan c¢6 thé dy doan dwoc thoi gian hoan
thanh cong trinh co xét dén cac dieu kién dat da
khac nhau bang cach ap dung md hinh héa hé
théng. Ngoai ra, phuong phap phan tich dd nhay
dwoc s dung trong module c6 thé gidp t6i wu hoa
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duoc sb ngudi lam viéc trén cong trwdng gidp
gidm chi phi thi cdng. Toan bo két qua clia mé hinh
dwgc thwc hién qua website mi&n phi
WebCYCLONE cua trwéng Pai hoc Purdue [5].

M. Marzouk (2010) phat trién mot module mo
ph6ng qua dé c6 thé lap dugc biéu dd td chire thi
coéng hop ly. Module dwgc xay dwng trén phwong
phap mé hinh héa hé théng CYCLONE két hop voi
ngdbn ngir lap trinh Microsoft Visual Basic 6.0.
Trong module I&n c6 sau module nhé duwoc lap
trinh m&é phdng cac quy trinh can thiét trong thi
cdng bang MDHLN. Nguwdi st dung module co thé
phan tich, danh gia dwoc cac chi phi can thiét trong
méi giai doan thi cong. Ngoai ra module con cé thé
wéc lveng dwgc thoi gian thi cong trong tirng giai
doan va tinh toan dwgc nhan céng, chi phi cho
tirng hang muc khac nhau trong dw an.

Qua nghién ciru téng quan cho thay ring dén
nay viéc ap dung phwong phap md hinh héa hé
théng trong xay dung CTN bing MPHLN it duoc
quan tam Bac biét viéc viéc nghién ctru anh hwéng
clia sy cd dén toc dd thi cong bang MPHLN chuwa
dwgc nghién ctru. Trong bai bao nay tac gid-str
dung module MiSAS két hop v&i cong thire tinh thoi
glan gidi quyét sy cb clla Mohamed va Gary (2007)
dé phan tich qua trinh thi cdng CTN bang MDHLN.

2. Module MiSAS va théi gian xt Iy sw cé

2.1. Module MiSAS

Module MiSAS (Microtunnelling Statistic Analysis
and Simulation) co nghia la thdng k&, phan tich va
md phéng MPHLN. Hién tai module MiSAS chi ap
dung cho MBHLN si&r dung hé théng van chuyén
dat da thai bang thay Iwe. Module duoc xay dwng
va phét trién dwa trén ngon ngw mo hinh hoéa hé
théng SysML ket hop véi phdn mém AnyLogic.
Module MiSAS gdm 21 module nhé (H.1) mo ta
hoat dgng ctia MPHLN. Cac module nhé duwoc lap
trinh bang Java. Trong dé 12 module nhé duoc
thiét ké, 1ap trinh mo ta hoat ddng clia cac thiét bi
dwoc st dung khi thi cong CTN bang MPHLN (vi
du: cac hoat déng cla may dao; hé thdng tach
bentonit va d4t da thai; can truc; hé tﬁong kich day;
budng diéu khi&n; hé théng dinh vi; hé thong bom;
may trén bentonit,...). Ba module dwgc thiét ké dé
c6 thé phan tich két qua dau ra (vi du: tién do thi
cong, dw bao thoi gian clia mét cdng trinh khi cé
hoac khong c6 sw co, mdé phéng hinh anh déng
...). Sau module khac dwgc lap trinh véi cac
glao dién nhap dé ngudi st dung co thé nhap dv
lieu dau vao nhuw: thong tin vé chiéu dai, tiét dién
CTN, s6 nhan cong, thdi gian hoat déng cha céac
thiét bj du’o’c st dung tai cdbng trwong hay module

miéu ta sy cd,.
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H.1. Giao dién 21 module nhé
dwc_)'c stk dung trong module MiSAS

2.2. Xac cT' nh thoi gian xwr ly sw ¢6

Theo Mohamed va Gary (2007) [3], thoi gian dé
gidi quyét sy cb khi thi codng CTN bang may dao ham
loai nhé dwerc chia ra ba trwong hop va mbi trudng
hop ¢6 thé dwgc xac dinh bang céng thirc sau:

Trwdng ho’p 1: Thi cdng véi hiéu qua cao (HQC)'
HQ. = eO .011166(chieudaicongtrinh,m)+5.337 (1 )
c

Trm‘)’ng hop 2: Thi edng vai higu qua trung binh (HQy,):
HQ 0 011166(chieudaicongtrinh,m)+5.628 (2)

Tru’o’ng hop 3: Thi cdng vai hiéu qua thap (HQy):
HQ _ 0.0.1 1166(chieudaicongtrinh,m)+5.919 (3)

Ba cong thirc trén dwoc ap dung cho may dao
ham loai nho str dung hé thdng van chuyen dat da
thai bang thay Iwc, céng trinh cé chiéu dai nhé hon
400 m, dwdrng kinh ong kich tir 400 dén 1760 mm,
phu hop véi hé thdng kich day c6 luc ddy 700 tan
va c6 lwc cat nhé hon 300 tan.

3. Vi du tinh toan

Qua khdo sat hién trwéng va phan tich sé liéu,
cdng trinh BV Recklinghausen V.8 va V.15 tai
thanh phé Reckllnghausen CHLB Btrc c6 du cac
diéu kién dwoc dé cap trong muc 2.2 dé c6 thé
ap dung cong thirc cia Mohamed va Gary2. Do
do tac gia lay l1am vi du tinh toan cho Module
MiSAS. Dv an BV Recklinghausen V.8 va V.15
nam trong tong thé dw an thi céng 11 km dudng
éng thoat va bao vé nguon nwéc tai thanh phé
Recklinghausen. Chiéu dai dy an V.8 khoang
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145 m va nam trong da voi. Chiéu sau cong trinh
khoang 8,7 m, do doéc 2,6 dd va DN1200 |a tén
cla 6ng kich ép. Buwong kinh bén trong 1,2 m,
dwong kinh bén ngoai 1,56 m va 4,0 m la chiéu
dai cua ong kich ép. Diéu kién thi cong thuan loi,
thi cong bang may AVN 1200 T véi hé théng van
chuyen dat da thai bang thay Iwc. Dy én V.15 co
chidu dai 86,23 m nam trong sét, 50 m dau tién
cua cong trlnh nam trong sét, dat cd tinh.dinh két
cao, 35m cubi hoan toan trong cat. Chiéu sau
céng trinh khoang 7,3 m, d déc 1,3 dd va su
dung éng loai DN1000. Bwéng kinh bén trong 1,0
m, duong kinh bén ngoai 1,46 m va 4,02 m la
chiéu dai ong kich ép. Diéu kién thi cong thuan loi,
thi cong bang may AVN 1200C v¢&i hé thdng van
chuyén dét da thai bang thay lyc.

3.1. 86 liéu diu vao

S6 lieu st dung chay module MiSAS 1a sé
ligu the t& dwoc thu thap tai hai céng trlnh BV
Reckllnghausen V.8 va V.15. Céac théng sb anh
th’ng dén toc dd thi cong nhuw: thoi gian gan
éng kich vao can truc; thoi gian van chuyen ong
kich ép dén miéng gleng, th&i gian ha ong kich;
thoi glan dat va diéu chinh éng kich; thoi gian
noi 2 ong kich ép v&i nhau; thoi glan két nbéi day
cap va ong dan; qua trinh kich day; ‘qua trinh thu
hdi hé thong kich day; th&i gian ngéat két ndi day
cap va éng dan; thei gian van chuyén dat da;
thoi gian dé pha trén bentonit dwoc théng ké
trong vong 10 ngay bédng cach sl dung mot
chiéc déng hd dirng lai & coéng trwdong va duoc
thé hién trong Bang 1 [1].

Bang 1. Thoi gian két thuc timg cong viéc tai cong trinh BV Recklinghausen V.8

P o 5 Thei gian Thoi gian Thoi gian
SO lt fHED nho nhé%, phut | 1on nhé?, phut trung b‘ln?':, phut
1 | Thoi gian gan on&klch vao can truc 0,42 1,0 0,5
2 | Van chuyén ong kich d&n miéng gleng 0,5 1,0 0,7
3 Thoi gian ha ong 0,85 1,6 1,25
4 | Thoi gian dat va dieu chinh onLlch 1,2 2,7 1,65
5 | Thei gian noi cac onLch ep 2,5 4,0 3,33
6 | Thei gian két nbi day cap va ong dan 43,0 82,3 52,3
7 | Thoi gian kich day 120 271 155
8 | Qua trinh thu hdi hé thdng kich day 3,33 5,5 45
9 | Thoi gian thao cap va 6ng dan 15,0 22,3 19,0
10 | Thoi gian van chuyén dat da thai 1d:® 23 23
11 | Thoi gian trdn bentonit 19,5 21,2 21.2
Béng 2. Thoi gian két thic ttng céng viéc tai cong trinh BV Recklinghausen V.15
< A o Thei gian Théi gian Théi gian
ol Teledua Ve ChAhEAR Shiit | I it s bint, phil
1 | Thoi gian gén dng kich vao can truc 1,00 2,0 1,50
2 | Van chuyén ong kich dén miéng giéng 0,75 1,25 1,0
3 | Thoi gian ha (LQ 1,10 1,70 1,3
4 | Thoi gian dat va diéu chinh 6ng kich 1,30 21 1,6
5 Thoi gian noi cac o&klch ep 0,75 1,20 1,1
6 | Thoi gian két n6i day cap va 6ng dan 19151 19,20 17,4
Thoi gian kich day
7 | Sét, dat dinh két 234,23 336,32 280,0
Cat, cudi soi 83,45 138,34 124,0
8 | Qua trinh thu hoi hé thong kich day 1,20 1,50 1,35
9 Thaoi gian thao cap va ong dan 11,23 13,12 11,59
10 | Thoi gian van chuyén dat da thai 13,48 25,00 15,38
11 | Thoi gian trn bentonit 16 32 21 45 - .18 21 o
3.2. Két qua Reckllnghausen V.8 va V.15 vao module MiSAS

Nhdp cac dir liéu cia cbébng trinh BV

theo di¥ liéu cha Bang 1 va 2.
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Chay module v&i 5000 lan I&p md phdng va
két qua dwoc ghi lai trong Bang 3. Bang 3 so
sanh thoi gian hoan thanh dy an tir thuc té va
két qua mé phdng bang MiSAS. Théi gian chinh
xac hoan thanh dw an BV Recklinghausen V.8 1a
11400 phut. Théi gian hoan thanh dy an theo
moé phong la 10430,6, 10792,4 va 11266,0 lan
lwet cho céac trwdng hop hiéu qua cao, hiéu
qua trung binh va hiéu qua thap. Cac két qua

cho thay rang thoi gian hoan thanh céng viéc
theo MiSAS nhé hon 4 % cho trwong hop hiéu
qua thi cong cao (HQ.); nhd hon khoang 2 %
cho trwéong hop hiéu qua thi cdng trung binh
(HQy) va nhé hon khodng 1 % cho truong hc_)=p
hiéu qua thi cong thap (HQu). Qua két qua so
sanh chirng minh rang két qua gitra thoi gian
hoan thanh céng trinh thuc t& va mé phoéng la
trang khép.

Bang 3. Bang so sanh két qué thoi gian thi cong thuc té va theo MiSAS

BV Recklinghausen

4. Két luan

Trong bai bao trinh bay céch tiép can mai dé
xac dinh thoi gian hoan thanh dy an c6 xét dén
su anh hu'dng clia cac sy cb. Module mé phéng
duwoc dé cap trong bai bao dwoc xay dung
bang sy két hop gira ngdn nglr mo6 hinh hoa
hé thdng SysML va phan meém AnyLogic. Ngoai
ra, Module c6 thé s dung dé danh gla toc do
thi cong cling nhw anh hwéng cua diéu kién dat
da khac nhau dén téc do thi céng, tinh toan
duoc théi gian lam viéc hay nglrng nghi ctia hé
théng may dao hdm.O
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SUMMARY

] In last 20 years, there are more than
= 1000 Micro Tunnsl Boring Machines
- (MTBM) has been wused for tunnel
~constructions with small cross- |
. section. There are a lot of projects used |
- MTBM'’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 Nhiéu |
Loéc-Thi Nghé 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 |
MiSAS module combined with the empirical |
formula is used in the paper for predicting
the construction time of tunnel with MTBM
considering the effects of the disturbances.
Moreover, two actual projects at the city of
Recklinghausen, Germany, is used for the
study case.




