SU’ DUNG PHAN MEM EZStrobe MO PHONG QUA TRINH
DAO HAM BANG PHUONG PHAP KHOAN NO

NGUYEN TIEN TINH, PO NHU TRANG, BUI PUC NANG"

Simulation of drill and blast tunneling method by using EZStrobe

software

Abstract: The paper presents the application of EZStrobe software to
simulate drill and blast tunneling method. A example was performed in
which the opening method is full section, at the Deo Ca Road Tunnel
Project. The results show the suitability and development prospects of

the model.
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1. GIOI THIEU

Ngay nay, viéc st dung phuong phap mo
phong qua trinh trong xay dung dugc coi la mot
trong nhitng phuwong phép hiéu qua nhat d¢é mo
hinh hoa, phan tich va hiéu cac quy trinh lién
quan dén phan tich va lap ké hoach cho cac dy
an xay dung [4]. St dung md phong qua trinh,
cac hoat dong thuc té ¢6 thé dugec md hinh hoa
mot cach hop 1y va toan bd qua trinh xay dung
6 thé duoc phan tich sau, do do céc van dé tiém
an co6 thé dugc xac dinh. Hon nita, c6 thé phan
tich mét loat céc khia canh cua xay dung, chéng
han nhu: chi phi cua toan by du an, nang suit,
sd lwong tai nguyén can thiét dé nang cao mot
mirc ning sudt nhit dinh (phin b tai nguyén)
va lap ké hoach hién truong. Thong tin nay cd
thé hitu ich va c6 gia tri cho cac nha quan 1y xay
dung trong cong truong, dé cac quy trinh co thé
duoc thiét ké lai va cac ngué)n luc duogc phan bd
lai, néu can thiét, dé cai thién ning suit cua hoat
dong xay dung.

Trong linh vyc xdy dyng him, mo phong
cling da dugc 4p dung va dem lai mot s6 két
qua nhit dinh. Theo nghién ciru cia tac gia
Ding Trung Thanh [4], tom tat vai trd cia mod
phong qua trinh d6i v6i hoat dong xay dung
ham nhu sau:

* Hoc vién ky thudt qudn su o
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- Lap ké hoach du an;

- Phan tich céc tic nghén dé xac dinh cac yéu
t6 gy ra su cham tré cua hé thong;

- Dy doén hiéu suét hé théng trong cac diéu
kién khac nhau;

- Kiém tra cai tién ning sudt va tdi wu hoa
viéc sur dung tai nguyén;

- Pua ra so sanh cac kich ban xdy dyng him
thay thé.

Cac két qua co duoc phan 16n 1a nho vao sy
phat trién cua cac hé thong mo phong (cac phan
mém mo phong) - cong cu khong thé thiéu cua
phuong phap mdé phong. Trong sé d6 co phan
mém EZStrobe do P.G. Ioannou va cong su [10]
phat trién va dugc gidi thiéu, tmg dung trong bai
bao nay.

2.COSOLY THUYET CUA PHUONG PHAP

2.1. Nhiing van dé co ban vé mé phéng

a) Ban chat ciia phwong phdp mé phong

Phuong phap mé phong co thé dugc dinh
nghia nhu sau [8]:

“Mo phdng la qua trinh xay dung md hinh toan
hoc cua hé théng thuc va sau do tién hanh tinh
toan thuc nghiém trén mo hinh dé mod ta, giai thich
va du doan hanh vi cta hé théng thuc”.

Theo dinh nghia nay c6 ba diém co ban ma
md phong phai dat duwoc. Thir nhat 13 phai c6
md hinh toan hoc 6t tirc mo hinh c6 tinh dong
nhét cao véi hé thuc d@)ng thoi mo hinh duoc
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mo ta o rang thuan ti€n cho nguodi su dung. Thur
hai 1a phai c6 kha ning lam thuc nghi¢m trén
mo hinh tic 1a c6 kha nang thuc hién cac
chuong trinh mdy tinh dé x4c dinh cac thong tin
vé hé thyc. Cubi cung 1a kha nang dy doan hanh
vi ctia hé thuc tire ¢6 thé mo ta su phat trién cta
h¢ thuc theo thoi gian.

Ban chit ctia phuong phap md phong 1a xay
dung mot mo hinh s6 (Model Numerically), ttc
md hinh duoc thé hién bang cac chuong trinh
may tinh, sau d6 tién hanh cac “thyc nghiém”
trén mod hinh dé tim ra cac dic tinh ctia hé thong
dugc mo phong. SO lan “thuc nghiém” vé ly
thuyét duoc ting 1én vo cung 16n [2].

b) Cac buoc nghién curu mo phong

Khi tién hanh nghién ctru mo phong thong
thuong phai thuc hién qua 10 budc nhu sau [2]:

(1) Xay dyng muc tiéu mo phong va ké
hoach nghién ctru.

(2) Thu thap dir ligu va xac dinh mé hinh
nguyén ly.

(3) Hop thtrc hoa mo hinh nguyén ly

(4) Xay dung mo6 hinh mo6 phdng trén may tinh.

(5) Chay thu

(6) Kiém chirng mé hinh mé phong

(7) Lap ké hoach thir nghiém

(8) Thtr nghi¢m moé phong

(9) Xir Iy két qua md phong

(10) Str dung va luu trit két qua.

O két qua budc 4, ngudi ta xay dung duoc
nhiing chuong trinh trén may tinh, con goi la mo
hinh s6 hay mé hinh mé phong. Nhu vy, nguoi
st dung c6 thé cin clr vao muc tiéu mo phong
va ké hoach nghién ctru cua minh dé lya chon
cac mo hinh s6 ¢6 san phi hop dé thuc hién viéc
md phong hé théng can nghién ciru.

¢) Cac ngon ngir mo phong

Céc phin mém mé phong chuyén dung duoc
goi 1a ngdn ngir md phong va thiét bi mé phong.
Ngon ngit md phong bao gom nhiéu khdi chuan,
nguoi sit dung chi cin nap cic thong s can
thiét, ndi cac khdi theo mét logic dinh trudc,
cho m6 hinh chay trong thoi gian mé phong va

nhan duoc cac két qua dudi dang bang sé hoic
dd thi. Sir dung cac ngdn ngit mdé phong c6 rét
nhiéu vu diém nhu:

- Thoi gian xay dung md hinh ngan.

- D& dang thay d6i céu trac va thong sb cua
mo hinh.

- D g& r6i, stra chira sai sot.

- Cac két qua duoc xur 1y tot, thuan tién cho
viéc st dung.

2.2. Sw phiat trién ciia cic h¢ thong méd
phéng trong lip ké hoach va phin tich cac
hoat dong xay dung

Viéc 4p dung md phong may tinh vao viéc
1ap ké hoach va phan tich cac hoat dong xay
dung da dugc Halpin gidi thi€u qua phuong
phdp moé hinh héa CYCLONE (dga trén mo
phong su kién roi rac) vao nam 1973 [5]. Mot
phat trién cia CYCLONE la phin mém
MicroCYCLONE ra doi vao nhitng nam 1980
[6]. Nguoi st dung CYCLONE c¢6 thé nghién
clru vé cac hoat dong xay dung nhu van chuyén
dat, lam miat duong, dao ham, xay dung phan
doan mot két cAu trén cao, dd bé tong nha cao
tang... [7]. Cac chuong trinh md phong cai tién
xudt phat tr CYCLONE c6 thé ké dén
INSIGHT, RESQUE, UM-CYCLONE, ABC,
DISCO, HSM va HKCONSIM [4].

Ttr dau nhitng nam 1990 dén nim 2000, sy
phat trién vé kha ning md hinh héa va méd
phong trong ngdn ngt 1dp trinh da dugc tdp
trung cht ¥ va mot s hé théng moé phong méi
da ra doi. Dién hinh 1a COOPS ciia Liu va
Ioannou, CIPROS cua Odeh, Tommelein va
cong su, STEPS cua McCahill va Bernold,
STROBOSCOPE cua Martinez va Ioannou,
Symphony cua AbouRizk va Hajjar [4]. Giai
doan sau nay nguoi ta hudng téi viée tich hgp
mo phong véi cac cong cu khéc, dac biét vé tinh
truc quan, vi du: Xu va AbouRizk da gidi thiéu
cach tich hop mé hinh 3D AutoCAD véi md
phong may tinh dé tao diéu kién cho viéc ra
quyét dinh t6t hon trong qué trinh xay dung;
Kamat va Martinez da giéi thiéu ngdén ngi
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Vitascope, mot hé thdng mo phong su kién roi
rac dugc thiét ké tich hop véi kha ning hién thi
3D d mo phong cac g dung xay dung [4].

3. GIOI THIEU VE PHAN MEM MO
PHONG EZSTROBE

3.1. Co sé& cia phin mém mé phéng
EZStrobe

Mot trong nhirng phét trién mdi nhét trong
mo phdng su kién roi rac cia cac hoat dong xay
dung la Stroboscope [9], mOt ngodn ngir 1ap trinh
mo phdong da ndng, c6 kha ndng mo hinh hoa va
md phong cac hoat dong xay dung phuc tap.
Céac khdi xdy dung twong ty nhu CYCLONE
dugc st dung trong mo hinh. Stroboscope gilt
lai co ché mo phong AS (quét hoat dong -
Activity Scaning), nhung st dung ngén ngi
muyc dich chung (ham, rang budc, bién...) dé
taing cuong khd ndng moé phong. Trong
Stroboscope, khong can bd sung chu ky hoat
dong riéng bigt dé mo hinh héa cac hoat dong
v&i cac tai nguyén tuong tu.

EZStrobe [10] 1a mot hé théng mo phong su
kién roi rac dua trén cac So d6 chu trinh hoat
dong (Activity Cycle Diagrams - ACD) mo
rong va c6 chua thich. N6 sir dung cong cu mod
phoéng cua Stroboscope va cling tuan theo mod
thirc mo phong quét hoat dong ba pha. Mot mod
hinh mé phong EZStrobe dugc thé hién hoan
toan béng mot mang dd hoa, c6 cac nat va lién
két duoc xay dung bang dd hoa kéo va tha tir
khuén mau EZStrobe. Logic hoan chinh clia
mdt mo hinh EZStrobe duge thé hién hoan toan
bdi mang ACD va luén hién thi. Tt ca céc lién
két dugc cht thich dé hién thi cac diéu kién khoi
dong cho cac hoat dong va dinh tuyén tai
nguyén. Dung luong ban diu cia cac hang doi
dugc hién thi trén mang. Khong c¢6 cac cau 1énh
logic an.

EZStrobe dwoc phat trién va chay trong
Microsoft Visio. Vi mt mang dd hoa ban dau,
EZStrobe tao ra md hinh twong duong bang
cach su dung cédc cau Iénh Stroboscope va gui
nd dén Stroboscope dé thyc hién md phong.

Qua trinh d¢ la ty dong hoa va hoan toan 4n dbi
véi nguoi dung. Do d6, hoc va su dung
EZStrobe khong yéu cau kién thuc vé
Stroboscope cling nhu khong st dung
Stroboscope truc tiép. Két qua mot md phong
EZStrobe duoc hién thi trong cira s6 dau ra cua
Stroboscope va trong Visio bang cich nhap
chudt phai vao tirng nat.

3.2. M6 hinh hoat hinh d¢ xic minh mé phéng

EZStrobe cung cap mod hinh db hoa va tuong
tac dé xac minh (g& 16i) bang phuong thirc mo
hinh hoat hinh. Cac kha nang hoat hinh cia né
dugc thiét ké danh riéng cho nha phat trién mo
hinh dé hiéu va c6 duoc niém tin vao tinh chinh
xac cua mo hinh. Hinh dong minh hoa lai trang
thai dong ctia mo6 phong (vi du: dung luong hién
tai cia hang doi va ) lugng phién ban hoat
dong dang dién ra) va cac su kién dién ra trong
qué trinh m6 phdéng (vi du: khi mot phién ban
cua mot hoat dong bat dau hodc két thuc, khi
hang doi nhan duogc tai nguyén hoac khi tai
nguyén chay qua cac lién két).

3.3. Piu ra ciia mé phong

Bo1 vi mot ACD EZStrobe dugc chu thich 1a
mdt miéu ta hoan chinh cia mot hoat dong,
trong hau hét cac truong hop, khong can thém
dau vao co ban nao dé chay md phong. Dbi véi
cac md phong khong dirng lai mét cach tu nhién
(ttc 13, c6 kha ning c6 thé chay mii mai), can
phai chi dinh mot diéu kién két thiic moé phong.
Trong EZStrobe, diéu kién nay co thé duoc
chon bang cach chi dinh gi¢i han vé thoi gian
mo phdng hodc s6 1an dién ra mot hoat dong cu
thé. Muc dich cua viéc md phong mot hoat dong
la d& c6 dugc cac sb litu thong ké cua ning
suit. Theo mic dinh, EZStrobe s& tao mot bao
c40 bao gom thoi gian mo phong va thong tin vé
cac hoat dong va hang doi cia mo hinh.

4. MO PHONG QUA TRINH PAO HAM
BANG PHUONG PHAP KHOAN NO TREN
PHAN MEM EZSTROBE

4.1. Trwong hgp nghién ciru

Trong cac nghién cuu trude day [3] da gioi
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thidu vé viéc xay dung va ap dung mot mé hinh
xac dinh/tién dinh dé danh gia téc do cua qua
trinh dao hdm bang phuwong phap khoan nd. Cac
md hinh tién dinh 1a cac mo6 hinh toan hoc ma
trong d6 cac két qua duoc xac dinh thong qua cac
mdi quan hé di biét giita cac trang thai va sy kién
ma chua xét dén su bién dbi ngau nhién. Piéu nay
c6 nghia 1a chi xem xét dén cac khoang thoi gian
trung binh ctia cac hoat dong va s liéu ning suat
trung binh cta cac ngudn lyc. Trong thyc té, cac
yéu td nay thay ddi ngau nhién do nhiéu nguyén
nhan khéac nhau. Viéc sir dung mo6 hinh moé phong
cho phép mo ta tinh ngau nhién ctia thoi gian hoat
dong va ning suat cua thiét bi. Tur két qua mo
phong cho phép dua ra cac danh gid va quyét dinh
vé t6 chiic, quan 1y trong xdy dung dudng ham,
chang han nhu st dung tai nguyén hodc céac
phuong an thi cong khac nhau.

Trong bai bao nay, ching téi van dua trén
truong hop du an him Péo Ca nhu trong [3] dé
xay dung mé hinh mé phong va phan tich téc do
dao ham, cu thé cho g0i thau 1A-2, doan
Km5+470 dén Km5+900. Vé cong nghé thi

cong ham, lién danh céc nha thiu da ap dung
cong nghé¢ NATM. Phuong an thi cong la thuc
hién dao toan tiét dién voi mit guong thing
dung gém céac budc co ban nhu so do hinh 1 [3].
Phuong 4n thi cong 1a thyc hién dao toan tiét
dién v&i mat guong thang dimg gdm cac budc
co ban nhu so d6 hinh 1 [4]. Chiéu dai mét chu
ky khoan nd dugc gidi han tir 2 + 4m, khi tinh
toan lay trung binh bang 3m. Pat da c6 hé s6 no
r0i bang 1,4.

KHOAN CAM MED)
C2% L = 3k

BOC XUC VA PHUNM BE TONG
AN CHUYEN DY SCM

| KHOAM NE Mik

Hinh 1. Trinh ti thi céng trong két cdu
chéng dé loai B (ddo toan tiét dién)

4.2. Chuin bi dir li¢u cho mé hinh

Céc bién vé tai nguyén sir dung trong mod
hinh cta dyu an dudong ham Péo Ca duoc mo ta
trong bang 2, trong d6 thé hién ky hiéu bién trén
md hinh va gia tri thuc cia chung. Cac bién
ExcvSoil va DmpdSoil duogc tu dong xac dinh
trong qua trinh mé phdng.

Bang 2. Cac bién vé tai nguyén sir dung trong mé hinh

TT | Mé hinh bién Ky hiéu bién Gia tri
1 | Sé lwong xe cho dat nSoilTr 5
2 | Swrc chira cua xe tai (m®) TruckCap 12
3 |Sé luong xe cho vat ligu chéng tam nMatTr 1
4 | S6 lugng may xic nLdrs 1
5 | S6 lwong may khoan nJumbo 2
6 | SO lwong xe tai kiéu san nPlatfTrck 2
7 | S6 nhan cong 1am viéc trong mdt chu ky nCrew 9
8 | S6 lwong dit d4 dao pha trong mot chu ky (m?) SoilAmt 336
9 | Luwong dit d4 dao duge (m®) ExcvSoil n.a.
10 | Lwong dit d6 tai khu vuc xtr Iy dat (m®) DmpdSoil n.a.

Phan phéi x4c suat thoi lugng cia timg hoat
dong st dung trong mo hinh mé phdng dugc ligt

ké trong bang 3. Dua trén cac sd liéu thu thap
dugc tir hd so thi cong cta nha thau va tham
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khao ¥ kién chuyén gia, tién hanh phan tich thong
ké, cac tac gia di téi quyét dinh str dung mo ta da
sb cac thoi lugng hoat dong theo phén phdi tam
giac (Triangular). Phan phdi dang tam gidc co thé
manh hon so v&i phan phéi chuan d6 1a khong xét
dén thoi gian 4m. Ngoai ra sir dung phan phdi
dang tam giac vi nhiing li do nhu sau [1]:

- Viéc lya chon loai ham phan phéi cho thoi
luong cong tac khong phai 1a ¢ dang phan phdi
xac sudt ma cai chinh 1a n6 phai dién ta duoc
gan dng tinh chat phan phdi xac suit cta cong
viéc va muc ti€éu mé phong. V&1 muc dich do,
ham phan phdi dang tam giac déu thoéa méin cac
yéu cau noi trén;

- Phan phdi tam giadc phu hop véi truong
hop ma thong tin vé qua khir khong day du dé
xac dinh phan phdi thyc cua cong tac. Ta chi
can ba udc luong thoi gian: thoi gian thuan loi

(a), thoi gian khong thuén 1¢i (b), va thoi gian
binh thuong (m) 1a c6 thé dién ta dwgc phan
phéi thoi lwong cong viee. Do d6 rat d& don
gian tinh toan;

- Trong phuong phiap mo phong, chi can
nhitng thong tin co ban ctia phin phdi tam giac
nhung thong qua qua trinh m6 phong hang
nghin 1an, thi theo luat s6 16n, két qua van rat
gan vai thuc té;

- Phan phdi tam giac c6 khoang gidi han nhu
phan phdi béta. Do do, né phi hop véi nhitng
gi6i han vé ning suit, thoi gian va chi phi trong
thuc té;

- Tuong ty phan phdi béta, hinh dang cia
phan phbi tam giac ciia né c6 thé méo léch tuy
theo céac thoi gian udc lugng. Do d6, nd dién ta
duoc tinh chit cua cac yéu td ning suét, thoi
gian va chi phi.

Bing 3. Phan phdi xac suit thoi lwong ciia cic hoat dong sir dung trong mé hinh

TT | Mo hinh hoat dong Ky hiéu bién Gia tri (phut)

1 | Lap dat may khoan PlcngJmbTm Triangular[25,30,40]

2 Khoan 16 min DrillTm Triangular[296,345,394]

3 | Dichuyén may khoan DsplngJmbTm Triangular[15,20,25]

4 | Stra chira may khoan RepJumboTm Uniform[20,40]

5 | Nap thubc nd LdgExpITm Triagular[80,90,100]

6 | No va thong gi6 BlstnVntlitnTm Triangular[60,75,90]

7 | Sap xép xe tai dat vao vi tri MnvrTrckTm Triangular[2,3,5]

8 | Bbc xuc dat da 1én xe LdSITm Triangular[9,10,12]

9 | Van chuyén dét d4 thai TrnspTrckTm Triangular[11,13,26]
10 | D6 bo dat da thai UnldSITm Triangular[3,5,10]
11 | Xe tai dét (rdng) quay vao TrnspTrckTm Triangular[11,13,26]
12 | Don khoang dio bang may MchScIingTm Triangular[5,10,15]
13 | Don khoang dio bang thii cong MnlSclngTm Triangular[15,20,25]
14 | Van chuyén vat liéu chng tam TrnspTrckTm Triangular[11,13,26]
15 | D& vat liéu chong tam khoi xe UniLnngTm Triangular[5,7,10]
16 | Xe chd vat liéu (rong) quay ra TrnspTrckTm Triangular[11,13,26]
17 | Chdng tam dudng ham LnngTnnITm Triangular[25,30,40]
18 | Kiém tra tinh trang khoang dao SrvyTnnlTm Triangular[20,30,45]
19 | M6 rong hé théng phu trg ExtndngSrvesTm Triangular[20,30,40]
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4.3. M6 hinh mé phéng trong EZStrobe

Thyc hién phén tich qua trinh dao him bang
khoan nd véi cac cong doan chinh thé hién trén
hinh 1, duoc chi tiét hoa thanh cac cong doan
nhu sau: Khoan 16 min — Nap thuc né6 —Nb

va thdng gi6 — Van chuyén dit d4 thai — Nao
vét khoang dao bang may va thu cong — Chéng
do, gia ¢d — Khao sat, chuan bi cho chu ky tiép
theo. Trén co s& do, lap md hinh mo6 phong nhu

thé hién trén hinh 2.
PlatfTruck
@

PlacingJumbo Drilling DisplaceJumbo BlastVent
PlcngdmbTm DrillTm DplcJmbTm LdgExpITm BlstngVntltnTm
Repair
RepJumboTm

1

LoadSoil

2
@ StopSoilDisp |- RayMnvr
0

LdSITm

ExcvSoil

ExcvSoil

[ 0

ManoeuvreTruck

MnvrTrckTm

DmpdSoil
DmpdSoil
[ [TruckCap)
TransferSoil UnloadSoil ReturnEmpty
TrnspTrckTm UnldSITm RetmEmptTrckTm
ExtendSer > SpcAvbl
>0, ExtdngSrvesTm 1 .-
RdyScing Trucks DrillJumbo
nSoilTrs - nJumbos
>0, 1 >0, ]
MechScaling ManualScling TransferLining *  UnloadLining LiningTunnel Surveying
MchSclngTm mniScingTm TrnspTrckTm UniLnngTm LnngTnnITm SrvyTnnlTm

\

Excavator

nExcv PlatfTruck

nPlatfTreks:

ReturnMatTruck

TrnspTrckTm

PlatfTruck

nPlatfTrcks:

Hinh 2. M6 hinh mé phong qud trinh dao ham bang khoan né trén EZStrobe

Mb hinh d3 thiét 1ap duoc kiém tra 18i bang
chay mo hinh hoat hinh. Két qua cho thdy mo
hinh da hoat dong chinh xac, c6 thé sir dung dé
tién hanh mo phong

4.4. Mt s6 két qua md phéng va nhan xét

a) Vé thoi gian hoan thanh cdc cong viéc:

Pé co két qua phu hop v6i yéu cau thong ké,

quy hoach s6 truong hgp mé phong ngiu nhién
14 100.000 1an. Trong mé hinh EZStrobe, s6 lan
1ap lai t6i da 1a 10.000 trén 1 lan chay mo hinh,
vi vay phai thyc hi¢n 10 lan chay mo hinh. Tu
két qua cua 10 lan chay mo hinh, thuc hién phan
tich thong ké bang cac ham Excel, két qua cho
trong bang 4.
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Bing 4. Thoi gian chu Ky (thoi gian chuyén dich gwong dio)
va téc d dao xac dinh bing mé phéng

Gia tri trung binh | Do léch | Gia tri 1on nhat | Gia tri nho nhat
Thoi gian chu ky (gio) 18,32192 0,67882 19,86435 18,32192
Tde do dao (m/24gid) 3,93516 0,14696 4,23802 3,62458

So sanh véi két qua tinh toan tir mo hinh tién
dinh [3] trong 3 trudng hop:

i) Khi cac hé s6 hiéu qua u; = 1:

+ Téc d6 dao (tra to dd thi hinh 3):
0,1837*24 = 4,4568 (m/ngay)

+ Thoi gian chu ky (thoi gian dich chuyén
guong): 3/0,1837 = 16,3310 (gio)

ii) Khi hé s6 hiéu qua lién quan dén giai doan
khoan nd u; = 0,9:

+ Téc d6 dao (tra to dd thi hinh 3):
0,1737*24 = 4,1688 (m/ngay)

+ Thoi gian chu ky: 3/0,1737 = 17,2712 (gio)

iif) Truong hop cic hé sd hiéu qua u; déu
bang 0,9:

+ Tbc do dao (tir cac cong thire ctia mo hinh
tién dinh): 0,1653%*24 = 3,9672 (m/ngay)

+ Thoi gian chu ky: 3/0,1653 = 18,3486 (gi0).

Nhdn xét: CO thé thay, két qua md phong vé
gan nhit v6i truong hop 3 clia md hinh tién dinh
1a truong hop co ké dén cac yéu té anh huong
dén ning suat, dugc lugng hoa bang cac hé sb
hiéu qua u; < 1.

b) Vé hiéu qud sir dung thiét bi theo thoi gian:

Trong s cac thiét bi sit dung dé thi cong,
dugc quan tdm nhét 13 viéc b tri day chuyén
may bdc xtc - xe van chuyén dat va thoi gian
lam viéc cua thiét bi béc xuc vi day 1a cong
doan chiém thoi lugng 16n trong ca chu ky. Céc
thong tin thu nhan duoc tur qua trinh mé phéng
cho thiy thoi gian cho cia may xtc (thong sd
Average Wait cua hang doi Loader) theo 10 lan
chay mé phdng nhu trong bang 5.

Bing 5. Thoi gian chd ciia may xic tir két qua qua trinh md phong

Lan chay Thoi gian cho cua may xuc Lan chay Thoi gian chd cua may xuc
mo phong (Average Wait) - phat mo phong (Average Wait) - phat

1 30,58838 6 27,90763

2 27,87987 7 26,68060

3 28,22480 8 24,96764

4 29,49733 9 27,68233

5 27,22330 10 28,22645

Nhu vay, thoi gian chd cua may xic tuong
ung véi thot gian chu ky cia truong hop coé kha
ning xay ra nhat Ty = 18,32192 (gio) la
27,5877 phut.

Nhdn xét: Trong mé hinh tién dinh [3], dé
lam giam thoi gian chu ky van chuyén, dong
thoi phat huy hét cong sudt ciia may xic, da

lwa chon s6 xe vén tai 1a 6, khi d6 may xuc s€
lam viéc lién tyc. Didu nay xay ra nho gia
thiét don gian hoa, cho rang doan xe s& tao
thanh mot hang, vao vi tri dé nhan, duogc chat
day dat da va quay ra theo hang, tirc 1a chiing
chay theo vong kin va téc d6 xe khong doi
theo dy kién. Tuy nhién, két qua mo phong
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cho thay trong thuc té, gia thiét trén s& kho,
tham chi khong xay ra.

5. KET LUAN

Viéc su dung thoi luong cong viéc theo xac
suat trong md hinh mé phong da phan anh ban
chit clia qua trinh thi cong véi cac yéu t khong
ludong trude duoc ma trong mod hinh tién dinh
chi ¢ thé phan doan va lugng hoa bang cac gia
tri hé s6 theo chii quan. Nho d6, md phong cho
dugc cac danh gid vé cac kha ning xay ra trong
cung mdt phuong &n trong truong hop thuan lgi
nhét (gi4 tri min) va khé khan nhat (gia tri max)
bén canh truong hop c6 kha ning xay ra nhat
(gi4 tri trung binh). Néu sir dung nhiéu phuong
an dé so sanh thi btrc tranh cang sang rd, giup
cho nguoi quan 1y dua ra quyét dinh phu hop
v6i thuc té. Piéu nay véi mo hinh tién dinh 1a
rat khé khan.

Tir co sé ctia md hinh duogc thiét lap trén day,
c6 thé dua trén cac kich ban theo cac phuong an
thi cong khac nhau, voi nhitng diéu kién dau
vao khic nhau dé thiét lap cac mé hinh méd
phong tuong tng va chay mé hinh lay cac két
qua, tir 6 so sanh, lya chon phuong an tét nhat
c6 thé trong cac diéu kién rang budc tir nhiéu
phia. NOi dung nay xin dugc trinh bay & nghién
ctru tiép theo.
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