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KHOA HOC VA CONG NGHE mo

NGHIEN CUU BANH GIA ANH HUGONG CUA BIEU KIEN DATDA
DEN T6C DO THI CONG CONG TRINH NGAM
BANG MAY DAO HAM LOAI NHO

6ng ngh¢ thi cong cong trinh ngdm (CTN)
( bang may dao hadm loai nhé rét phirc tap, doi
‘b hoi co gidi héa, cong tac guén ly va td chirc
dao hop ly. Trong khi d6 toc @6 thi cong phu

thuéc vao nhieu yéu t6 khac nhau nhuw sy cé, didu
kién d4t da hay cong tac td chie thi cong... Ching
lam r6i loan quy trinh thi cong, gidm nang suét tang
gia thanh thi cong CTN. Quy trinh t6 chirc thi con
hop ly gitp kiém soét, diéu chinh va phéi hop dé
nang cao toc d¢ dao. Dé gidi quyét van dé nay, trong
bai bao phén tich anh hudng clia didu kién g4t da
khac nhau dén téc do thicong CTN. Ttr d6 c6 thé dua
ra giai phap hop ly gé tang téc do thi cdng, giam gia
thanh x4y dwng CTN bang may dao him loai nhd.

Phwong phap mé hinh héa hé théng duoc sir
dung réng rai hon 40 nam qua. Ban chat cla
phuwong phap la xay dyng mé hinh mé phéng lai
trinh ty thi céng, cac nguén lao dong, nhan céng,
nguyén vat li¢u yéu cau trong qua trinh xa dung.
Tl d6 c6 thé dua ra dwgc cac giai phap téi wu dé
nang cao toc d§ dao, gidm gia thanh. Nguoi dat
nén méng cho phuong phap nay la Halpin (1970),
tac gia gi¢i thiéu ngén ng mé hinh héa hoat déng
CYCLONE (CYCLic Operations NEtwork) [2].

CYCLONE da lam cho phwong phap mé hinh
héa hé théng dugc biét dén mot cach rong rai. Mot
sb tac gid (ng dung CYCLONE d& xay dyng md
hinh t6i wu héa qua trinh van chuyén d4t d4 thai va
phan tich anh hudng cla didu kién dja chét khac
nhau dén téc dé thi cong CTN ban may dao hén]
loai nhé [1], [7]. Cubi nam 2012 dau 2013 mét sé
tac gid ap dung ngén ngir mé hinh héa hé théng
SysML két hop v6i phan mém AnyLogic phan tich
anh hwéng cda sy cé dén téc do thi cong trinh
ngam béng khién can bang ap lyc a4t [4], [6]..

Trong bai bao dnh hwéng cla didu kién dat da
khac nhau dén téc do thi cong CTN bang may dao
h&m loai nhé dugc phan tich dwa trén médun mé
phéng. Médun ndy dwoc xay ding va phat trién
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bang si két hop gika'ngdn ngir mé hinh hoéa hé
thong SysML va phan mém AnyLogic.

1. Phan tich qua trinh thi céng CTN bing may
dao ham loai nho ;

Trwgce khi xdy dyng mé hinh, cac ngudn: nhan
cong, thiét bi, vat liéu va trinh tw cac bwéc thi cong
CTN bang may dao hdm loai nhé can dwoc phan
tich. Tai day, tac gid phan ngudn ra Iam hai dang:

% Ngudn chinh gdm: cac nhém lao dong lam
vigc, hé théng kich ddy, hé théng tron, tach
bent6nit, chét I6ng va hé théng bom:

# Ngubn khac (nguén phy) dugc phan tich
nhwng chua dugc xét dén trong bai bao gém: mét
s6 thiét bi: may cao xutc, may cAu tryc, chat d& tai,
budng diéu khién, hé théng laser.

Tai’'day, ba nhém nhan cong dwgc chia ra dam
nh@n céc yéu ciu cong viéc khi thi cong CTN béng
may dao ham loai nhé nhuw sau:

< Nhém 1 - van hanh thiét bj (1 nguoi) c6
nhiém vy quén ly chung tai céng trudng thi cong,
dong thei didu khién toan bo thiét bj phuc vy thi
cong céng trinh ngdm nhw: budng didu khién, may
cdo xuc, cau tryc;

¢ Nhom 2 - 1am viéc trén mét dat (1 ngudi) phu
tréch trén chét Idng, bentonit, chudn bj éng kich day:

«* Nh6ém 3 - 1am viéc duéi giéng (3 ngudi) va cé
nhiém vy ghép éng kich ddy v6i nhau, ndi va thao
cap, éng van chuyén dat d4 thai trong giéng.

Quy trinh thi cng: Nhém 1 va 2 nhan tin hiéu ttr
Nhom 3 1am viéc du6i giéng. Sau d6-6ng kich sé
dugc huy dong, vén chuyén tir bai tap két tai cong
tredng dén miéng giéng va dwoc ha xuéng hé
théng gia d& dudi giéng. Sau khi éng kich dwoc
d&t xuong hé théng gfa d& dwéi giéng thi Nhém 3
s& ghép cac éng kich vé&i nhau, néi cap, éng nwoc
va kiém tra hé théng laser... Khi c4c cong doan nay
duoc hoan tat thi qua trinh kich ddy c6 thé dwoc
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thwe hién. Qua trinh kich day dwo'c hoan thénh thi
Nhém 3 ¢6 nhiém vu thao lap cac thiét bi cap, ong
nwéc va qua trinh chuan bi dwgc 13p lai tiv dau.
Quy trinh thi céng nhw vay duoc lap di lap lai cho
dén_hét toan bd chiéu dai CTN.

2. Xay dwng md hinh mé phéng

Trong bai bao str dung ngdn nglr moé hinh héa
hé théng SysML dé xay dwng md hinh mo phéng.
Vé& ban chét, ngén ngi® nay dugc dung dé phan
tich, xay dwng mé hinh clha cac qua trinh thi cong
khac nhau. Trong khuén khd nghién ctru, mé hinh
SysML dwoc xay dung miéu ta qua trinh thi cong
CTN bang may dao ham loai nhd. M6 hinh SysML
dugc xay dwng dya trén ba dang So dd:; So do
khéi (block definition diagram - bdd), so dé trang
thai (state machine diagrams - stm) va so dé trinh
tw (sequence diagram - sd).

2.1. So' d6 khoi (bdd)

Mot so d6 khéi bao gom mét tap hop céac lép, cac
phan tr, cac giao dién, cac mdi quan hé gitra cac
phan td v&i nhau. N6 thé hién mét tinh clia hé thong.
Trong bai bao s& dd khéi duqc st dung dé trinh dién
cau tric céc phan tlr dwgc sl trong thi cong CTN
bang may dao ham loai nhd. Mbi phan i trong so dd
khéi dugc coi nhu 1a mét khoi riéng ré, co thé miéu ta
trang thai, thugc tinh, cac lién két rang buéc va cac
yéu Cau. Ap dung cho may dao ham loai nhd, trong
so do khoi tac gid phan ra lam hai l6p khac nhau. Lép
thir nhat miéu ta cac nguon chinh cung cap cho qua
trinh thi céng. L&p thir hai thé hién cac ngudén phu can
thiét cho qua trinh thi céng (H. 1)

' stm mtbm [qué trmh kich déy] J
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 H.1. So dé trang thai cho méy dao ham loai nhd

2.2. So’ do trang thai (stm)

M6t so do trang thai thé hlen trang thai ctia mot
ddi twong trong thei gian séng cla nd nhdm dap
(rng cac sy kién, cac tac dong tir bén ngoai. N6
dac biét quan trong trong viéc mé hinh héa hanh vi
ctia mét Iop, giao dién hay mbi quan hé giwa cac
khéi nhd trong so dd khéi véi nhau. N6 nhdn manh
vao cac dap &rng theo sy kién cta mot déi twong,

r&t httu ich khi mé hinh h6a mét hé théng phéan
tng. Ap dung cho may dao ham loai nhd, so db
trang thai miéu ta trang thai, qua trinh lam viéc cta
md&i phan ti dwcyc trong so dé‘) khéi. Trén H.1 miéu
ta suw lam viéc clia may dao h&m loai nhd.

2.3. So' dé trinh tp' (sd)

Téng quan, so dd trinh tw 1 mét dang biéu d6
twong tac (interaction), biéu dién sy twong tac gita
cac déi twong theo thr ty thevi gian. N6 mé ta cac déi
twgng lién quan trong mét tinh huéng cy thé va cac
bwéc tudn tw trong vnec trao ddi cac théng bao
(message) gilra cac dbi twong do dé thire hién mot

" chirc ndng nao do clia he thong So db trinh tw duoc

ap dung cho may dao ham loai nhd nhdm biét duwoc
sy twong tac gilra cac phén ttp trong so d6 khdi. Thi
cong xay dwng CTN béng may dao ham loai nhé c6
thé chia lam 2 giai doan. Giai doan chuan bi cho quéa
trinh kich day va giai doan kich day.

Giai doan chuan bj c6 thé chia ra Iam ba buéc:

< Buéc 1 - Nhdom 2 dam nhiém cdng vigéc nbi
6ng kich day vao cau tryc. Sau d6 Nhom 1 diéu
kién cAu tryc van chuyén éng kinh ddy tir bai tap
ket vat liéu dén miéng gléng va ha ong kich o"ay
xuéng hé théng glé do dwoi giéng. Sau d6 Nnom 3
lam viéc dwéi giéng sé lap dat cap dién, nbi 6ng
nwéc, kiém tra hé théng laser... chudn bj cho qua
trinh kich day;

<% Buéc 2 - Cong viéc pha tron chét 16ng
bentonit, kiém tra hé théng dién dugc thye hién béi
Nhom 2;

% Buéc 3 - Sau khi qua trinh kich day duogc
hoan thanh, Nhém 3 thao cap d’en ong nwoc...

Giai doan kich ddy dwoc diéu khién b&i Nhom 1.
Nhém 1 s dung buéng didu khién dé kiém soat
toan bé qua trinh kich day, van chuyén dat da thai.

3. M6dun mo6 phong

_Trong bai bao mot médun mé phéng dwoc phat
trién bang cach slr dung phan mém AnyLogic.
Phan mém duoc phét trién bdi cong ty XJ
Technologies [7]. Dé xay dwng médun md phong
toan bd cac phan t& trong so dd khéi, so db trang
thai dwqc sao chép va xay dyng |a| trén AnyLogic.
Cac phan tlr nay trong phan mém AnyLogtc co
cung trang thai, thudc tinh, cac lién két rang budc
dwgc miéu ta trong mé hinh SysML.

4. Thu thap s6 liéu

Sé lieu thyc té dugc 1y tir dy &n BV Recklinghausen
V.8, tai thanh phdé Recklinghausen, CHLB Pluc
(Bang 1) Dy 4n BV Recklinghausen V.8 ndm trong
tdng thé dv an 11 km dwdng ong thoat va bdo vé

ngudn nudc tai thanh phé Recklinghausen. Chiéu
dai clia dy 4n 145 m, toan b dy &n ndm trong d4 voi.
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Béng 1. Thaoi gian két thic tirng cong viéc tai dw
an BV Recklinghausen V.8

Chiéu sau céng trinh khodng 8,7 m, do déc 2.6
do va DN1200 la tén clia dng kich ép. Buwdng kinh
bén trong 1,2 m, du’o'ng kinh bén ngoai 1,56 m va

4,0 m 1a chidu dai ciia 6ng kich ép. Bibu kién thi
cong thuan lgi, thi céng bang méy AVN 1200T vé&i
hé théng van chuyén dat da thai bang thly Iwc.

5. Két qua mé phéng

5.1. Kiém tra médun

Trucrc khi st dung moédun thi tinh hop Ié cua
moédun can dwoc kiém tra. D& kiém tra, két qua
xuét ra tir mé hinh mé phéng du’orc so sanh v&i so

liéu thye té (khong xét dén sw cb va Giéu kién dat

da khac nhau @én thoi gian thi céng CTN). H.3
biéu dién sy bién ddi clia nang suét thi cdng cho

- 36 vong lap.

Trong H.2 chi ré ring ndng suét thyc té tai cong
tredng va nang suat dwoc xuét ra tir modun 1a
twong déi gidng nhau.

Thei gian trung binh dé kich ép mot éng 4,0 m
dai tai cong trwdng la 236,77 phut (dwdng mau do).
Thoi gian trung binh dé kich ép mét 6ng dwoc xuét
ra tr mddun 1a 249,35, nhiéu hon 5,045 % khi so
sanh v6i nang suét trung binh cé duwoc tai cong
treong. Do d6 cé thé két luan rdng médun nay
hoan toan hgp 1&é va phan anh ding logistic hoc
cda quy trinh thi cong va mire @6 chinh xac cia sé
liéu d4u vao.

H.2. Thoi gian thi cong tmh cho mét 6ng kich ep

5.2. Xac djnh toc dj thi céng trong céc diéu
kién dat da khéc nhau

Sau khi médun dwoc kiém' nghiém, moédun
dwoc nang cap dé phan tich anh hwdng cla diéu
kién d4at da khac nhau dén téc do thi cong CTN
bédng may dao ham loai nhé. Gid dinh BV
Recklinghausen V.8 thi cong gap cac loai dat da
khac nhau. Két qua clia mbédun cé thé dwoc st
dung dé phan tich anh huwdng cua diéu kién dat
da khac nhau den toc d§ thi cong. CTN thi cong
bdng may dao ham loai nhé thwong ndm néng,
diéu kién gat da thuwong géip 1a dat sét macno, cat
hat nhd, cat va cudi séi. Thei gian thi cong CTN
qua céac loai dat da trén dwoc lay theo [3] va dugc
miéu ta trong Bang 2.

Trong H.3 miéu ta tién dd thi cong va thoi gian
hoat déng clia may dao ham loai nhé cho 3 trudng
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hop. Truo'ng hop dau cong trinh ngadm duoc thi
cong trong diéu kién dja chéat la cat hat nhé. Téc do
thi cong CTN la 1.98 m/gi¢, théi gian hoan thanh du
an la trong 73 gi¢. Thoi gian lam viéc va ngirng nghi
clia may dao ham lan lwot 1a 23,9 % va 76,1 %.

Béng 2. Téc do thdm nhap cta méy dao hém
tnong méi Ioar dat d4 [3]

Treong hop thir 2, cong trinh ngam thi cong
trong diéu kién dja chét 1a cat va cudi séi. Téc dod
thi cong CTN la 1,6 m/gio, thoi gian hoan thanh dy
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an la trong 89,5 gi¢’. Thoi gian 1am viéc va ngirng
nghi clia may dao ham lan lwot 1a 39,2 % va 60..8
%. Trwdng hop ther 3, cong trinh ngam thi céng
trong diéu kién dia chét 1a dat sét macno. Téc dd
thi cong CTN la 1,13 m/gi¢, thoi gian hoan thanh
dy an la trong 127,7 gid. Théﬂ g|an lam wéc va

nglrng nghi clia méy dao ham lan lwot 1a 57, 3 % va

42,7 %. Cho tat ca cac trwong hop, cac sy co trong

thi cdng khéng dugc xét dén, khdng cod réi loan

trong quén ly thi cong, nguyén vét liéu luén dap

(rng du tai céng trwdrng, bao dudng cac trang thiét
bi cung chua duo’c xét dén.

H.3. Anh huéng cia diéu kién dia chat khac nhau dén téc do thi cong:
a - Tién d6 thi céng cong trinh ngdm; 2 - Hé s6 st dung may dao hém

6. Két luan

Trong bai bao néu mét cach tlep can méi dé
danh gia nguyén nhan anh hudng dén téc do thi
céng CTN. M6 hinh va médun mé phéng dugc xay
dwng béng sy két hop gita ngén nglr mo hinh hoa
hé thong SysML va phan mem AnylLogic. Médun
nay c6 thé st dung dé danh gia tdc do thi cong ciing
nhu anh hudng clia diéu kién dat da khac nhau dén
tbc do thi cong. Ngoai ra-mddun ciing c6 thé danh
gia dwoc thoi gian lam viéc hay ngng nghi cia hé
théng may dao ham. Trong bai bao tiép theo, modun
s& dwoc nang cap dé co thé danh gia anh huwdng
cha s ¢ dén téc do thi cong.0
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SUMMARY

This paper presents the research results
on treating for a solid waste which is appeared

¥ from Vi Quang iron ore processing plant in
Ha Tinh province. The results of analyzing the
material composition for two samples showed |
that both rank -0.045 mm samples have over ) : e e TS
90 %. The sample 1 has SiO, 46 %, Fe;03 15 1. Tinh ban la mét tdm hén trd ngu trong

E %. The sample 2 has SiO; 11 %, Fe;0:56 %. hai co' thé. Aristotle.
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. material for smelting an iron and steel. nhirng gi ho lam duoc. Andrew Carnegie .
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