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Tém tat: Trong thi cdng cong trinh ndi chung va cong trinh
ngam nai riéng, yéu cau vé ddy nhanh tién dé va giam chi
phi thi cong ludn dugc dat ra hang dau. Bai béo trinh bay
nhiing két qua chinh cda viéc st dung cong cu md phong
danh gia anh hudng cla viéc lua chon trang thiét bi thi cong
coéng trinh ngam dén hiéu qua tdng hop clia viéc thi cdng xét
trén ca 2 tiéu chi gia thanh va tién do thi cong, trong trudng
hap méi yéu t6 dugc xac dinh mic dd quan trong va duoc
gan cho mot trong s6 cu thé. Nhiing két qua cdia bai bao gop
phan dua ra goi y cho viéc lua chon phuong tién thi cong
trong nhing yéu cau cu thé dé mang lai hiéu qué cao nhat.

Tirkhéa: Cong trinh ngam, trang thiét bi, tién d9, gia thanh.

1.Dat van dé

Trong bdi canh t6c do do thi hoa tang nhanh,
thiéu kiém soat, da dan dén tinh trang ach tac giao
thong, 6 nhiém moi trudng, gdy anh hudng cho
qua trinh phat trién kinh té, van hda, xa hoi ctia dat
nudc. Viéc xay dung hé thong cong trinh ngam nhu
hé thong Tuynel ky thuat, ham di bg, bai xe ngam,
bé chtia nudc ngam, khong gian thuong mai, dich
vu ngam, tau dién ngam... la mot nhu cdu btic thiét
dugc dét ra d6i véi cac thanh pho 16n

Bén canh d¢, trong mét s6 linh vuc déc thu nhu
thay dién, khai khoang, quan sy... thi cac duong
ham gén nhu la moét thanh phan khong thé thiéu.
Chinh vi vdy cong trinh ngdm ngay cang phat trién
va dong gép mot vai tro khong nhé trong nganh
xay dung ca trén thé gi¢ va & Viét Nam.

Ciing giong nhu cac cong trinh xay dung ndi
chung, luon dit ra yéu cau vé chét lugng, tién do, gia
thanh déi véi viéc xay dung cac cong trinh ngam.
Tuy védy véi dac thu vé khong gian chét hep, diéu
kién thi cong thiéu anh sang, khong khi sach... thi
viéc x4y dung cong trinh ngdm cling mang nhiing
dac diém riéng.

Trong mai diéu kién cu thé ctia cong trudng xay
dung cac cong trinh ngam, véi luc lugng thi cong,
trang thiét bi dang c6 thi ngudi chi huy sé phai
nghién ctiu lya chon cac phuong an sti dung nhan
luc, thiét bi d€ mang lai hiéu qua cao nhat xét trén

Abstract: In construction works in general and underground
works in particular, the requirement to speed up progress and
reduce construction costs is always top priority. This article
presents the main results of using simulation tools to evaluate
the impact of the selection of underground construction
equipment on the overall efficiency of construction in terms
of both cost and performance criteria. construction progress,
in which case each factor is determined in importance and
assigned a specific weight. The results of the article contribute
to providing suggestions for choosing construction means
within specific requirements to bring the highest efficiency.
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cac tiéu chi dat ra, va nhiing tiéu chi hang dau sé
van la ha gia thanh th4p nhét va day tién d¢ thi cong
1én cao nhat.

Ngay nay, v6i viéc trg gitup cta cac phan mém
mo phong qua trinh thi cong, thi viéc nghién ctiu
lya chon phuong an thi céng phu hgp, hiéu qua
nhit da dugc tién hanh tuong d6i thuén loi, dé dang
dinh huéng phuong an va lya chon cac thong s6 thi
cong phut hgp véi tiing diéu kién thi cong cu thé.

2. (g's6 ly thuyét ctia phuong phap md phong

Mo phong la qué trinh xay dung mo6 hinh toan
hoc ctia hé thong thuc va sau d6 tién hanh tinh todn
thuc nghiém trén mo hinh dé€ mo ta, giai thich va
du doan hanh vi ctia hé thong thuc [2].

Nhu vay, m6 phdong phai dat dugc cac yéu cau
la ¢c6 mo hinh toan hoc t6t, c6 kha nang lam thuc
nghiém trén mo hinh, c6 kha nang du doan hanh
vi cuia hé thuc.

Bén chét ctia phuong phap mo phong la xay dung
mot mo hinh s6 (Model Numerically), tic la mo
hinh dugc thé hién bing cac chuong trinh mdy tinh,
sau do tién hanh cac “thuc nghiém” trén mo hinh dé
tim ra cac ddc tinh ctia h¢ thong dyoc moé phong. S6
lan “thuc nghiém” vé ly thuyét dugc tang 1én vo cling
16n [1], nhung lai khong t6n kém chi phi va dé dang
thay d6i cdu tric va thong s6 cia mo6 hinh, day chinh
14 uu diém hang dau ctia mo phong.
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3. Gidi thiéu vé phan mém mé phéng Ezstrobe

3.1.Co's6 clia phan mém

Mot ngodn ngii lap trinh mo6 phong da nang, c6
kha nang mo hinh héa va mo6 phong cac hoat dong
xay dung phtic tap la Stroboscope [3]. Cac khdi xay
dung tuong tu nhu CYCLONE dugc st dung trong
mo hinh. Stroboscope giti lai co ché moé phong
AS (quét hoat dong - Activity Scaning), nhung st
dung ngoén ngti muc dich chung (ham, rang budc,
bién...) d€ tang cudng kha nang mo phong. Trong
Stroboscope, khong cin bd sung chu ky hoat dong
riéng biét d€ mo6 hinh héa cac hoat ddng véi cac tai
nguyén tiong ty.

EZStrobe [4] la phan mém mo phong st dung
cdng cu cla Stroboscope va cling tuan theo mo
thtiic moé phdng quét hoat dong ba pha. Mot mod
hinh m6 phong EZStrobe dugc thé hién hoan
toan bang mot mang d6 hoa, cé cic nut va lién
két dugc x4y dung bang d6 hoa kéo va tha tu
khudén mau EZStrobe. Logic hoan chinh ctia mot
mod hinh EZStrobe dugc thé hién hoan toan baoi
mang ACD va luon hién thi. Tat ca cac lién két
duoc cha thich dé€ hién thi cic diéu kién khai
dong cho cac hoat dong va dinh tuyén tai nguyén.
V6i mot mang d6 hoa ban dau, EZStrobe tao ra
mod hinh tuong duong bang cach st dung cac cau
lénh Stroboscope va gtii n6 dén Stroboscope dé
thuc hién mo6 phong. Qua trinh do6 1a ty dong
hoéa va hoan toan dn d6i v6i ngudi dung. Do do,
hoc va st dung EZStrobe khong yéu cau kién
thiic vé Stroboscope ciing nhu khong st dung
Stroboscope truc tiép. Két qua mdét mod phong
EZStrobe dugc hién thi trong ctia s6 d4u ra cta
Stroboscope va trong Visio bang cach nhédp chu¢t
phai vao tling nut. Nhu vay khi st dung EZStrobe
cac thao tdc rét tryc quan va thuén lgi, dé dang
thay d6 diéu chinh cac di liéu dau vao va kiém
soat két qua mo phong.

3.2.Dau ra ctia mo phong

Mot ACD EZStrobe dugce chu thich 1a mdt miéu
ta hoan chinh cia mot hoat dong, trong hau hét cac
trudng hgp, khong can thém diu vao co ban nao dé
chay mo phong. D6i v6i cic mo phong khong diing
lai mot cach tu nhién (tdc la, c6 kha ning cé thé
chay mai mai), can phai chi dinh mét diéu kién két
thic mo6 phong. Trong EZStrobe, diéu kién nay c6
thé dugc chon bang cach chi dinh giéi han vé thai
gian mo6 phong hodc s6 14n dién ra mot hoat dong
cu thé. Muc dich ctia viéc mé phong mot hoat dong
la d€ c6 dugc cac s6 liéu thong ké cta ning sudt.
Theo mic dinh, EZStrobe sé tao mdt bdo cdo bao
gom thoi gian mo phong va thong tin vé cac hoat
dong ctia mod hinh

4. Mé phong qua trinh khoan, béc xuc va van

chuyén dat da ra khéi duong ham

4.1. Néi dung nghién ctiu

Nghién ctiu dé lua chon phuong st dung trang
thiét bi trong diéu kién hién c6 d€ mang lai hiéu qua
cao nhit theo tiéu chi tdng hgp Gid thanh+Tién do.

Quy trinh cac budc thi cong cong trinh ngam
bang khoan nd dugc thé hién nhu sau:

banh Khoan | |Nap Thong | [Chong| (Bdc

daulé | flomin | | [thudc | | |gid tam xtic

min vané éu van
én chuyén

Hinh 1: Chu trinh thi cdng cdng trinh ngam bang khoan né

AR

Trong pham vi nghién ctiu cua bai bao nay, chi
lua chon 3 néi dung chiém trong s6 16n vé thaoi gian
va chi phi dé dua vao m6 phong, gom: Khoan, b6c
xuc va van chuyén.

Dbai véi chi tiéu gia thanh va tién do, mong
mudn chung la tim ra dugc phuong an thi cong c6
gida thanh thap nhat va tién do nhanh nhit, trong
diéu kién thuc té, tuy nhién diéu dé khong phai luc
nao ciing kha thi. Chinh vi vdy can gin trong s6 cho
theo muc do quan trong ctia mdi tiéu chi, va lya
chon theo diém tong hgp nhu sau:

- Gan B la tién do dao va van chuyén dugc 1m®
dat dd ra khoi dudng him, don vi tinh h/m?. Trong
s6 ctaBlab.

- Gén Cla gia thanh dao va van chuyén dugc 1m?
dit da ra khoi duong ham, don vi tinh 1.000d/m”.
Trong s6 ciia Clac.

Diém tong hgp d€ danh gia la A:

A=b.B+c.C

Phuong 4n nao ¢ A t6i thiéu sé 1a phuong an
dugc chon

4.2. Chuan bi dit liéu cho md hinh

Céc bién dau vao dugc xac dinh nhu sau:

- buong ham c6 khiu do 8m, dién tich guong
36m” dugc thi cong bang phuong phép khoan né.. S&
lugng 16 khoan 89, chiéu dai 16 khoan 1,12m, budc
tién guong 0,9m. Mdi chu ky khoan né dugc mot
lugng dét da la 42.0m’ lugng thudc nd st dung trong
mot chu ky 40kg, Khoang cach ti vi tri thi cong dén
ctia ham la 1km. Dat d4 dugc van chuyén ti vi tri
guong thi cong ra bén ngoai sau khi né va thong gio
xong, khoang cach tii ctia hdm dén bai d6 1a 1,5km.

- Gid tri cac trong s6 nhu sau:

+b=0,7
+¢=0,3

- Céc gid tri B va C chuong trinh tu xac dinh
theo céc kich ban.

- Cho danh muc thiét bi thi cong cong trinh
ngam nhu sau:
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Hinh 2. M8 hinh mé phéng qua trinh khoan né, van chuyén dat da vi cackich ban st dung cac loai xe, may khac nhau
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Trong mo hinh nay thi quang duong van chuyén
trong va ngoai hdm la du rong cho cic xe tranh
nhau. Quad trinh vén chuyén bat dau sau khi nd va
thong gié xong (do bai bdo tap trung vao qua trinh
khoan, van chuyén dit d4 do véy bién NapThuoc,
NoThong béng 0).

M0 hinh da thiét lap dugc kiém tra 16i bang chay
mo6 hinh hoat hinh, bdo cdo két qua cac qua trinh
chi tiét. Két qua cho thdy mo hinh da hoat dong
chinh xac, c6 thé st dung dé€ tién hanh mo phong.

Tién hanh mo6 phong véi 27 truong hop véi cac
loai xe may khac nhau.

4.4. Két qua md phong

Bang 3. K&t qua md phong

1 May1 Xel 644322972 292246364 87,7825798
Ey Xe2 777830357 256572569 770617963
3 Xe3 825283915 246369476 739956932
4 May2 Xel 6,63980705 287360721 86,3136697
5 My Xe2 804992606 251,029900 753959607
6 Xe3 860494159 239,193490 718394252
7 May3 Xel 666358462 291972007 87,6966821
S Xe2 808685824 254522311 764432867
9 Xe3 867024874 241724806 725982092
10 May1 Xel 6,61300577 288538727 86,6675040
kS Xe2 801612615 252,089385 757141731
n Xe3 851966012 241,584998 72,5576912
3 May2 Xel 68071981 283984906 85,2983384
14 May2 Xe2 831150527 246152218 739299229
3 Xe3 890165379 234040970  70,2909601
16 May3 Xel 684453147 287911651 86,4757991
7 Xe2 836722254 248994791 747821331
18 Xe3 898057677 236,168258 709284576
19 May1 Xel 668843637 289,012869 86,8085483
0 Xe2 8712096253 251924171 756634844
o Xe3 864422916 241006709 723830234
2 May2 Xel 688980878 284211587 853651098
3 Miy3 Xe2 842395617 245844711 73,8365492
% Xe3 904081591 233,20689  70,0395279
5 May3 Xel 692263280 288273130 86,5830875
2% Xe2 847426652 248806014 747244444
Ea Xe3 90391301 235714352 70,7912288

5. Nhan xét va kién nghi

V6i két qua da nhéan dugc, cé thé thdy rang moéi
phuong an lya chon thiét bi, nhan lyc sé mang
t6i mot két qua thi cong khac nhau vé tién do va
gia thanh tinh trén mot don vi thé tich dat d4. Co
nhiing phuong an ddy nhanh dugc tién dé nhung
lai ton kém vé mit chi phi va ngugc lai, hodc cling
c6 nhiing phuong an bat 1¢i ca vé mit tién do va gia
tri, diéu nay phu hgp véi thuc té thi cong x4y dung
khi viéc st dung nhiing may moc thiét bi hién dai
thi c6 thé€ d4y nhanh tién d¢ nhung don gia ca may
cao dan dén chi phi 16n, hodc ciing c6 nhiing loai
may moc thiét bi da cdi, ndng suét thdp va tiéu hao
nhién liéu I6n thi ciing dan dén bét 1gi ca vé mit chi
phi cting nhu mat tién d¢ thi cong.

Mbéi phuong an lua chon déu xac dinh dugc
diém toéng hop (gia tri A), phuong an chon sé la
phuong an c6 gia tri A nho nhat. Trong cac kich
ban da chay, gia tri A nho la 70,0395279 tuong ting
v6i phuong an lya chon mdy khoan loai 3, xe tai 3
va may bdc xuc loai 2

Trong kich ban chay ctia bai toan, gia tri mat
dinh ctia cac trong s6 b va ¢ dugc chon lan lugt la
0,7 va 0,3 cdn cu trén moi tuong quan vé muc do
quan trong cta hai tiéu chi gia thanh va tién do,
néu moi tuong quan nay thay déi thi phuong an
lya chon t6i uu duya trén diém tdng hgp co thé thay
d6i, diéu nay gitp cho ngudi chi huy thi cong cé thé
xac dinh dugc phuong an téi uu, tit d6 c6 ké hoach
chuén bi thiét bi, vét tu, nhan luc d€ thi cong hiéu
qua nhat.d
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