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Viée diéu khién bd cong tac may thi céng coc ximang dat rit phuc tap,
trong d6 c6 hai yéu t chinh 1a may va nguoi diéu khién. Khi lam viéc,
lyc can trén bo cong tic ciia may thay d6i lién tyc. Tuy nhién, sy thay
d6i nay chua dugce chi y ding mirc. Do vy da dan dén nhiing bt hop 1y
vé ning suat, cong suét, cht lugng va do bén ciia may. Dé khic phuc
van dé nay can chi phi thir nghiém rat 16n. St dung 1y thuyét qui hoach
thuc nghi¢m két hop véi viée tao ra mot chuong trinh toan hoc diéu
khién, c6 thé thyc hién dugc viée st dung hop 1y hon cac thong sb ky
thuat cia may, nho do tang cao hié¢u qua su dung

Abstract
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Controlling mixing tools in cement deep mixing is a complex problem
with two major elements being machinery and human. When the
machines are in operation, the appearing drags constantly change.
However, when making soil — cement columns, this phenomenon is
ignored. Therefore, the problem leads to irrationality in machines’
productivity, quality, power and durability. Solving this matter requires
a very large expenditure. By using the theory of experimental planning
combined with a mathematical control program, it is possible to achieve
more appropriate usage of the machines, thus improving the usage
effectiveness.
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1. PAT VAN PE

Khi xdy dung cong trinh trén ving dat yéu, can phai gia cd, xir Iy nén. Viét Nam cé nhiéu
viing dat yéu ven song, bién. Nhing viing nay lai thuong 1a cac ving dan cu tap trung, c6 nhiéu

cong trinh xay dung quan trong.

C6 nhiéu bién phéap xir Iy nén yeu da dugc ap dung, trong d6 dung coc xi mang dat 1a mot
bién phap c6 hiéu qua kinh té cao, co thé gia c¢b nén dat y€u ven song, bién, chong trugt mai ddc,
lam tudng chin chong sat 10, xir 1y cai tao dét hitu co chong lan téa 6 nhiém méi truong. ...
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Gia cb nén yéu bang coc xi ming dit di duoc s dung ¢ nhiéu nude trén thé gidi va mot sd
cong trinh & Viét Nam. Cong nghé va thiét bi thi cong ciia phuwong phap niy ciing dan phat trién.

Tuy nhién, cac nghién ciru trong va ngoai nudc thudng tap trung nhiéu vao cong nghé tao
coc va suc bén cuiia coc ma chuc co nghién ciu dﬁy du vé hé théng may va thiét bi thi cong.

Riéng vé may thi cong coc xi ming dat, viéc phdi hop diéu khién va sir dung hop 1y cac
thong s0 ky thudt ciia may trong qué trinh van hanh s& lam ting hiéu qua kinh té khi gia c6 nén
bang coc xi ming dat .

2. COSO LY THUYET
2.1. Pbi twong nghién ciru
Do cong nghé tao coc xi ming dat bao gdm rat nhiéu phuong phap. Bo cong tac vi thé

ciing rat nhiéu ching loai, & ddy chi gi6i thiéu mot loai thuong gip trong phwong phép tron kho.

2.1.1. Cong nghé thi cong tao coc xi mang dit theo phwong phdp trén khé
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2.1.2. By cong tac may thi cong coc xi mang dit theo phwong phdp trén khé
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Hinh 2. So lugc vé b cong tac cia may thi cong tao coc Xi mang déy kiéu tron kho (nguén: 319-321 [3])
a- May tao coc; b- Miii tron (bd cong tac)kho; c- Két cau mili trén kho

2.1.3. Niing sudt ciia mdy tao coc

Ky vong chung 14 ning suit cang cao thi cang t6t. Tat nhién chi phi phai hop 1y va diéu
kién khach quan phai cho phép (vi du nhu: d9 sau thi cong khong qua 16n, duong kinh coc nam
dudi gioi han t6i da c6 thé dat duogc, chi phi van hanh may moc hop ly). Néu ning suit cao s&
dan den chi phi glam Cac thay d6i trong thuc té ciia cac yéu td nam trong khoang gidi han, giira
gia tri t6i thiéu va gia tri t6i da.
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2.1.4. Chit lwgng coc

D3 co rat nhiéu nghién ctru va ca trong cac tai liéu [1], [2], [3] cho thiy chat lwgng coc phu
thudc rat nhiéu yéu t6: Loai va ham lrong xi mang, loai nude va ty 1€: (nude/xi mang), loai dat
nén, ham luong cac chét hiru co trong dat, thanh phan hat cua dat, thoi gian dong két. ..

Tac gia Larsson, S. (trang 70[3]), qua nghién ctru déd xac dinh chit Iwvgng coc con phu
thudc rat nhidu vao tham sb chét lwong coc xi ming dat sau:

T =Y Mx{(N,/V,)x(W,/W)+(N,/V,)} (lan tron/mét)

Trong do :

M: s6 ludi tron; Ng: toe d6 quay cua dung cu tron khi di xudng (vong/phut); Vg: téc do ha
ctia bd cong tac (m/phut); Ny: toe do quay khi di 1én, cua by cong tac (vong/phut); V. toc do rat
cua bo cong tac. (m/phut); Wi: lu:ong chat két dinh dua ra trong sudt qua trinh di xudng (kg/m’);
W: tong lugng chét két dinh (kg/m ); T: s6 luot canh tron trén mot mét dai cta coc khi tron .

Qua cong thirc nay ta thdy: Néu xét trong mot gioi han, T cang 16n thi tron dugc cang
nhiéu lan, tao nén chit luong coc cang cao.

2.1.5.Céng sudt mdy tao coc

Cong suét sinh ra cho qua trinh tao coc 1a tong cong suit cac bd may trén may. Trong d6 bd
may tiéu ton nhidu nhat 1a bd may van hanh cin khoan - tron. Trong thiét ké tinh toan, nguoi ta
thuong xudt phat tir lyc can t6i da trén miii khoan va can khoan dé xac dinh cong sudt by may
khoan trén nay. Trong khi qué trinh van hanh, may co s& dugc coi la cung cép ning luong & ché
dd hoat dong vdi luc can toi da.

2.1.6. Ung suit toi da sinh ra trong b cong tic

Luc can trén miii tron 1a mot tham s6 chinh trong khoan trdn tao coc. N6 c6 xu hudng tang
dan theo do sdu cua can khoan. Khi thiét ké may luc can khong dugc vuot qua mot tri s6 1on
nhét, ma ¢ d6 1am cho miii khoan bi pha hay. D¢ 1a ung suét t6i han ctia miii khoan.

Néu bang cach nao d6 ma duy tri hé diéu khién, tir luc bit ddu dén luc két thic, trén miii
khoan tron, lyc can (g sut) luon dat gia tri t6i han va khong ddi, thi s& tan dung dugc cong
suét va nang suét ctia may tao coc.

2.2. Phuwong phap nghién ciru

C6 thé dién dat dé xuat nghién ctru nay mot cach tom tat nhu sau:

+ Cac thong s xut phat nghién ctru ctia may thi cong tao coc xi mang dat la:

e A- Ning suit cta may: Khdi luong coc xi ming dét tao dwoc trong mot gior (m*/h).

o N- Cong suat ctia may phat ra khi thi cong (kW/h).

o T- S6 1an canh tron quay duoc tinh trén mot mét chiéu dai coc xi ming dat (1an/m).

e o- Ung suét cho phép trén miii tron (N/em?).

+ Céc thong s6 nay 1a gia dinh, nhung duoc tinh hodc liy tir Catalog clia may c6 trén cong
truong.

+ Dung md hinh bai todn qui hoach thyc nghiém ngugc, tinh tir tri s6 toi han cua ung sut
cho phép cua miii tron (léy tor vat liéu 1am mii khoan trgn), tinh ngugc lai dé biét mdi tuong
quan giita 4 thong so trén.
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2.3. Bang thong s6 (cac nhan t6 theo 1y thuyét qui hoach thuc nghiém)

Biang 1. Gia trj cac nhan té dugc khao sat

Théng s Mirc thap Mikc co sé Mikc cao
Cong suat (kW) 40 45 50
Ning suat (m’/ph) 6,5 6,75 7
Chat lugng (1an/m) 20 40 60
3. KET QUA

3.1 Mbi quan hé giira cong suét - ning suit (theo tiéu chi cieong do vmg sudt téi da cho phép

trong bé cong tac khong doi)

Bang 2. Thong s thuc nghiém quan hé cong suat va ning suit

STT Cong suit (kW) Ning suit(m® /phiit) Ung suit (N/cm®)
1 40 6,5 61856
2 50 6,5 59283
3 40 7 61822
4 50 7 60323
5 40 6,75 60442
6 50 6,75 59001
7 45 6,5 59181
8 45 7 58927
Bang 3. Ma tran qui hoach X
X0 X2 X2 X1X2 X1X1 X2X2
1 40 6,5 260 1600 42,25
1 50 6,5 325 2500 42,25
1 40 7 280 1600 49
1 50 7 350 2500 49
1 40 6,75 270 1600 45,5625
1 50 6,75 337,5 2500 45,5625
1 45 6,5 292,5 2025 42,25
1 45 1 315 2025 49
Phuong trinh hdi qui:

Tur bang s6 li¢u trén ta co

Y = 1072747,999 - 7994,866663.X1 - 246656,6663.X2 + 214,7999999.X1.X2 +
70,67999997.X1"2 + 17591,99998.X2"2), X1 = 40...50, X2 =6,5...7

Khi Y 14 thong sb t6i han d bén cta thép 1am bd cong tac, chung ta coi tat ca cac thong sb
thyc nghiém khac déu nén diéu chinh sao Y khong thay di. (ttrc Gmg suat sinh ra trong bd cong
tac ludn dat t6i gii han tdi da cho phép.

D6 thi biéu dién nhu hinh 3. Dya vao d6 thi nay c6 thé thiy dé dam bao do bén Y thay doi
& muc thap nhat thi 2 thong sb cong suit, ning sudt nén duoc diéu chinh theo mit cong. Trong
d06, hop 1y nhat 1a giir cong suat may khoang 45 kW, va ning suit vao khoang 7 m® / phut.
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Hinh 3. Quan hé giita cong suit va nang suét (voi Gmg suat trong bo cong tac khong doi)
3.2. Mbi quan hé giita cong suit - chit lwong (theo tiéu chi cuong do iing sudt t6i da cho phép
trong bg cong tac khong doi)

Bang 4. Thong s thuc nghiém cong suét va chit luong tron .

STT Cong suit (kW) Chit lwong(lan /m) U. Suit (N/ cm?)
1 40 20 59942
2 50 20 59855
3 40 60 61180
4 50 60 60826
5 40 40 59798
6 50 40 60039
7 45 20 60966
8 45 60 60760
Bang S. Ma tran qui hoach X c6 dang
X0 X2 X2 X1X2 X1X1 X2X2
1 40 20 800 1600 400
1 50 20 1000 2500 400
1 40 60 2400 1600 3600
1 50 60 3000 2500 3600
1 40 40 1600 1600 1600
1 50 40 2000 2500 1600
1 45 20 900 2025 400
1 45 60 2700 2025 3600
Phuong trinh hdi qui:

Y =27498,33333 + 1504,133333.X1 - 59,72083333.X3 - 0,6675.X1.X3
- 16,49.X172 + 1,330625.X3"2, X1 = 40...50, X3 = 20...60

Do thi biéu dién quan hé cong suat va chit lugng nhu hinh 4.

bé do bén nam trong gidi han, dai di€u chinh nén nhu mat cong dé xuat. Dya vao do thi
nay c6 thé dua ra khuyén céo 1a cong suat gitt 45 khoang kW, chat lugng nén gilr & khoang 60
vong phit.
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Hinh 4. Quan hé giita cong suit va chat lugng

3.3. Quan hé giira ning suit va chét lwong (theo tiéu chi cuong dé g sudt sinh ra trong bé

cong tac khong doi)
Bang 6. Thong sb thyc nghiém ning suit va chét luong
STT Niing suit (m3/ph) Chit lwong(vong /phiit) Ung suit (N/em®)
1 6,5 20 59157
2 7 20 61260
3 6,5 60 60781
4 7 60 61987
5 6,5 40 61994
6 7 40 60130
7 6,75 20 60778
8 6,75 60 59196

Tién hanh tuong ty nhu trén s& co phuong trinh hdi qui gitra ning suét va chét lugng:

Y = 630264,6664 - 172040,6666.X2 + 362,2958333.X3 -44,84999999.X2.X3 +

12948.X2"2 - 0,664375.X32), X2 =6,5...7, X3 = 20...60);

D6 thi biéu dién quan hé giira ning suit va chit lurong nhu hinh 5.

X

=N

o
S

NG SUAT TOI BA (N/cm2)
(=2
o
3]

Do T ) 7
6.8

30 T e 6.7 ,
NANG SUAT (m3/ph)

CHAT LUPONG (1an/m)

Hinh 5. Quan hé giita ning suit va chat lugng

Dé d6 bén nam trong giéi han hop 1y, dai didu chinh nén nhu mit cong dé xuét. Dya vao
do thi nay c6 thé dua ra khuyén cao 1a chat lugng nén gitt vao khoang 40 vong phut, ndng suat
vao khoang 6,5 hodc 7 m3/ph1'1t.
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4. KET LUAN

1.Viét Nam 1a mot trong nhitng nudc c6 nhiéu ving dat yéu ven song, bién. Day ciing 1a
nhiing ving c6 mat do dan cu cao, can dugc cai tao nén mong trudce khi xdy dung cong trinh. Co
nhleu bién phap cai tao nén mong, tir cac bién phap truyen thong den cac bién phap hi¢én dai. Cai
tao nen yéu bang coc XMD nho tron tai chd chat két dinh véi dat yéu 1a mot giai phap hién dai
va ré tién, da duoc nhiéu nudc trén thé gidi ap dung

2. Cac nghién ctru vé viée dung coc XMD c6 rat nhiu, tuy nhién méi tap trung chu yéu
vao cong nghé thi cong, stric chiu tai cua coc nhung lai hau nhu chua cd nghién clru dﬁy du vé lua
chon méy va thiét bi ciing nhu bd cong tac ciia thiét bi khoan tron tao coc.

3.Viée su dung mo hinh bai toan nguoc cua qui hoach thuc nghiém, nghién ctru moi
tuong quan gitta cac thong s6 khai thac ctia may: Niang suat, cong sut, chét luong coc voi
g suét toi han trén bo cOng tac cua may thi coéng tao coc xi mang dat, c6 thé gitp cho
ngudi nguoi sir dung va thiét ké may nhiing tham khao hiru ich.

4. Bang cach sir dung 1y thuyét qui hoach thuc nghiém, véi cac thong sé gia dinh c6 thé tiét
kiém chi phi rat 16n ma van dam bao hiéu qua. Ham hoi qui duoc dua ra s€ tao ra hudng gidi
quyét trong hé diéu khién. Néu di theo cac mét cong dé xuit s& dat duoc gia tri ma tai do tiét
kiém dugc chi phi va tai nguyén ciing nhu cac yéu t6 khac. Uu diém ciia phuong phap nay 1a véi
chi phi thip ma van dat duoc hiéu qua.
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