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RATIONALIZATION OF CONTROL OF MAKING SOIL - CEMENT COLUMNS
BASED ON PROPERTIES OF SOIL
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Tom tit: Pé tiet kiém thoi gian, ndng cao nang sudt va hiéu quda cac may thi cong coc xi méng
dat, c6 thé sir dung cam bién lwc dé nhan biét luc can cua bg cong tac. Chuyén luc can cat trén miii
khoan dat thanh diz liéu heu lai dwéi dang s, sau d@é dung may tinh @é diéu khién qué trinh tgo coc
cia bg cong tac. Co so cho diéu ndy la do ung véi mai logi dat, moi v tri sé xudt hién gia tri luc can
khac nhau trén b cong tac khi thi cong. Ung véi moi mét vong quay bg cong tac, moi do sau khi
khoan trén tao coc, sé ¢6 mét gid tri luc can khéc biét. D6 la co s dé diéu khién hiéu qud quéa trinh
thi cong

Tir khoa: Cét, may tinh, thiét by, tiét kiém, luc, ximdang — dat.

Chi sé phan logi: 2.4

Abstract: In order to save time, improve the productivity and efficiency of the cement pile drilling
machines, the force sensor can be used to identify the resistance of the workpiece. Transfer the cutting
force on the drill bit to the data stored in digital form, then use the computer to control the pile
formation of the work. The basis for this is that for each type of soil, different positions of resistance
will appear on the work set during construction. For each rotation of the task, each of the depths of
the pile drilling creates a different resistance value. This is the basis for effective control of the

construction process
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1. Giéi thiéu

Hién nay, trén thé gidi cling nhu ¢ Viét
Nam. Coc xi ming — dit duoc lya chon nhu
mot trong nhimg phuong phap gia c¢b nén
yéu. Qua trinh diéu khién bo cong tac thi
cong coc duoc dua trén dir liéu da co, di liéu
nay bao gom: Dic diém khi hau, dia chat,
diéu kién may moc, nhan luc... Trong cac di
liéu trén, viéc khao sat dia chat 14 mot trong
nhitng nhan t6 quan trong nhat. Dicu nay la
do khi thi cong coc dic tinh dat s& quyét dinh
phuong phap (ng xu diéu khién. Vi dy nhu
cac so liéu vé : Khéi lugng xi miang bom vao,
loai xi mang la w6t hay khd, thoi gian tron tai
mét vi tri dai hay ngén, the d6 1én xudng bo
codng tac, van toc quay, cdng suat, niang suit,
chat luong, duong kinh coc, kha ning chiu
luc cua coc, do sau coc, su dung loai may thi
cdng nao v.v...

Co tinh cua dat dugc thu thap biang viéc
khoan thim do dia chat ¢ tung diém cho
trudc, tai nhitng d6 sdu khac nhau. Tuy nhién
cac diém tham do khong thé lién tuc theo do

sdu va dién tich, vi ly do chi phi ciing nhu
cac yéu t6 khach quan khac. Chinh vi diéu
nay, ngudi ta phai noi suy dé lién tuc hoa di
liu quan tric. Do viy, cO thé s& dan toi
nhitng s6 liéu khong chinh xac. Mot van dé
nay sinh nita trong diéu khién b cong tac.
D6 1a nguoi sa dung khong thé nhan biét
ngay loai dit dang lam. Din d&n luong Xi
ming bom ra, $6 luot tron can ¢, van toc 1én
xudng 1a bao nhiéu ... s& hoan toan dua trén
dir liéu noi suy vén khong phai lic nao ciing
phan 4nh dung dic tinh caa chat dat hién co.

Dé giai quyét van dé trén, cé thé gan cac
cam bién do lyc voi mat do phu hop trén
canh bo cong tac (hinh 1, 2). Cac cam bién s&
do sy thay d6i lién tuc cua luc tac dung va
luu lai dit liéu nay, thuong xuyén so sanh véi
dir liéu da c6 dé ra quyét dinh diéu khién cho
pht hop, nhd may tinh diéu khién.

Cong ngh¢ khoan tron tao coc trude day
ciing nhu hién nay déu khong co diéu khlen
phun xi ming, tbc do quay, van toc Ién XUong
dia theo dir liéu tc thoi thu duoc. Diéu nay
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dan dén chit luong coc xi mang dat sau tron
s& phai thtr va gidm séat nhiéu hon trén nhing
mau thir dé dam bao chit lwong céng trinh.

Két qua la dan dén chi phi va thoi gian
gia ting. Muc tiéu cua dé xuit nghién ciu
nay la nhim khic phuc nhuoc diém do.
Trong pham vi cia bai béo, s& d& xuat mot
phuong phap nghién ctu, cac vi du dugc mé
phong biang céac gia dinh ly thuyét va nhiing
van dé con ton tai cua phuong phép nay.

2. N¢i dung nghién ciu

0 0
120° % 60° 30’ 330°
150° 30° 60° 300°
180° 0’ 90° 270°
210° 330° 120° 240°

2407 )70 300° 1507 1 g 210°
Hinh 1. M6 ta vi tri tiép nhdn dé liéu cam bién luc
cua canh C1 va canh C2.

Bo cong tac khoan tao coc xi ming dat
(hinh 3) 1a mot trong nhirng bd cong tac dién
hinh. Cac cam bién duogc gan trén canh (hinh
1) 1a dbi twong chinh caa nghién ctu.

Khi gan cam bién (Strain gage- 1a dién tro
do bién dang,), chang han loai BYM (BKM,
BEB)120-1AA-N, chi ¢6 kich thudéc cac
canh: (rong x dai) = (1,0 x1,9) mm. Ching ta
c6 thé thu duoc dir liéu cua cac luc tac dung.
Vi du vé thao tac gan Strain Gage duoc gigi
thiéu trén hinh 2. Viéc thu thap dir liéu dugc
tién hanh nhu sau: Bo cong tac quay vong
tron lay diém goc 1a 0° (360°).

Hinh 2.Thao tac gan Stain gage .
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Hinh 3. Mdu bg cong tac diroc khao sét.

Vi tri gdc 12 vi tri duoc lay 1am chuan dé
bit diu do. Can luu y rang theo mét céch
tong quét thi vi tri ndy cd thé thay doi. Tuy
nhién dé d& tiép can van dé thi bai béo nay dé
xuat nhu trén. Vi tri C10 chinh 14 vi tri cua
canh sb 1. Tat ca cam bién trén cac canh con
lai déu ldy thoi diém nay lam chuan dé bat
dau do. Nhu vay c6 thé nhan thiy dé dang la
tuy clng thoi diém do nhung chuan trong
khéng gian sé khac nhau.

Pé hop ly hda trong diéu khién tu dong,
can thiét phai xay dung mé hinh toan, véi so
dd khdi tinh toan nhu sau:

Boc di¥ liéu hién thoi trén bo cong tac F

va cam bién d6 sau bd cong tac

Poc dir i
liéu trén

may da b
co (bao
gém dir
ligu clia
céc cam
bign)

Néu lich st may
co dir liéu ca

Bua di liéu hién thoi trén bd cong tac
vao bé nhe

Tron
theo di¥

liu da +©

co trong

So sanh dir liéu hién thei
voi dir liéu d& co

b GHI CHU

‘ Két thic ‘ B-dung

S- Sai

Hinh 4. So do khoi tinh toan
diéu khién bg cong tac.
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Dya vao so do tinh toan nay, tac gia dé
xuat cac bang so liéu sau (bang 1,2,3) de
minh hoa. Cac so liéu la gia dinh, nhung lay

theo cac catalogue ctia cac may khoan tao ,
Bdang 1. Diz ligu gia dinh vé lyc cua cam bién ung véi dé sau ter 13m toi 30m, ldp dat thir 3.

coc xi mang dat hién cé. Cac sé bang sé liéu
nay duoc sap xep theo trinh tu tir d6 sau toi
da lén den mat dat.

d4 c6 va dit lidu duoc do & thoi diém bat ddu(%)

@) @ 3) @ | e lelo] e
1 304 297 277
2 306 308 272
3 302 292 283
4 290 290 274
> 298 292 280
6 294 301 277
! 300 304 287 |13+30 |17 | 22 | 7.72
8 306 293 286
9 309 309 277
10 298 298 288
11 295 302 286
12 307 298 289

Gié tri trung binh 300.75 | 298.666 | 2817°

Sai léch trung binh gitra dix liéu may 0.7222

Sai lgch trung binh mdmen giira thoi diem
bat dau tron va thoi diém keét thic tron (%)

(300.75-281.75)/300x100=6.33

Ghi chu:

a- CAc sé ki higu sau day dung cho tat cd cac bang sé 1,2,3.

(1) STT vi tri cam bién;

(2) Mémen do dugc ¢ céc canh tai thoi diém bat dau tron, (N.m); o
(3) Dt liéu vé mb men 1a két qua thuc nghiém da c6 trong bo nhé may tinh nho (tai thoi diém bat dau tron)

(N.m);

(4) Dir liegu md men do dugc tai thoi diém két thlic twong tng véi dir 1éu ban dau.

(5) Bo séu coc (M);

(6) Bo day I6p dét gia thiét (m);
(7) Téc do rat binh quan(m/ph):
(8) Thoi gian tron ti da (phat).

b-Téc dj dat d@én gia trj béo hoa [5, tr.70], hay con goi la gia tri ma tai d6, néu c6 tron thém ciing khong
tang duoc chat luong coc: v = 6.33/7.72 = 0.81 (%/phut). )
Bdang 2. Dir liéu gid dinh vé lyc cua cam bién g voi dé sau tur 13m téi 13.7 m, lop dat thar 2.

) ) ®) (4) ©) ® | ®
1 291 297 287
2 302 308 281
3 290 292 278
4 310 290 288
5 307 292 283
6 304 301 278
7 303 304 286 13+13.7 0.7 2 0.35
8 306 293 283
9 309 309 275
10 298 298 286
11 300 302 281
12 290 298 282
Gia tri trung binh 300.833 298.666 282.3333
Sai léch trung binh gitra dix liéu may 0.7222
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da c6 va dix liéu duge do & thoi diém
bat dau
(%)

Sai léch trung binh mémen gitra thoi
diém bt dau tron va thoi diém két
thac tron
(%)

(300.83-282.33) / 300 x100 = 6.167

Téc do dat dén gid tri bdo hoa v = 6,167/0.35 = 17.61905 (%/phdt). ,
Bdng 3. Diz liéu gia d@inh vé lyc cuia cam biéen ing vai do sau tir 0 m téi 12.3 m, lop dat ther 1.

() (¢3) ®) 4) ®) ® [ (®)
1 304 297 277
2 306 308 272
3 302 292 290
4 290 290 279
5 298 292 270
6 294 301 217 _
7 300 304 288 0+12.3 12.3  |2.2 |5.590909
8 306 293 282
9 309 309 282
10 298 298 279
11 295 302 272
12 307 298 287
Gia tri trung binh 300.75 298.666 279.58
Sai léch trung binh gitia dix liéu
may da cé \{a dtrrliég duogc do & 0.69
thoi diém bat dau (%)
Sai léch trung binh mémen
gitra thdg diém bat dau tron va (300.75 - 279.58)/300x100 = 7.05
thoi diém ket thic tron (%)

Téc d6 dat dén gia tri bdo hoa v = 7.05/5.59 = 1.26 (% / phat)

3. Két qua
Dua vao cac so liéu tinh toan co thé rat
ra mot so két qua sau:

20
[=]
wT
=
= 15
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w5
= = 10
j =
D =
2
£3 -
o =
E 0 — |
=]
= 13-30 13-13.7 0-12.3

PO sdu (m)
Hinh 5. Biéu a6 quan h¢ giiza chiéu day Iép dat va toc
do dat den gia trj béo hoa.

Biéu do trén cho thiy anh huong Ién
chiéu dai 16p dat duoc tron dén toc do gid tri
bdo hoa dat dugc. Do day cua I6p dat cang
I6n, van téc rat cang cao, thi toc do dat duoc
cang giam. DBiéu nay co6 nghia la trong xu ly
lap trinh diéu khién viéc can du thay d6i vao
hé thong cang it qua do s& tiét kiém duoc stc
ngudi van hanh, tir 6 dan dén it sai s6t hon.

Thong thuong, vai cac cong nghé da co,
nguoi ta thuong diéu khién téc do rat & mirc
khong d6i vao khoang 2 m/ph, diéu nay gay

ra su 1ang phi 16n vé thoi gian va chi phi. Boi
vi khong phai loai dat nao ciing can téc do
rut & mic nhu nhau, cling nhu mic do tron
nhu nhau. Theo cac bang sé liéu trén, cé thé
rat ra duoc biéu dé sau:

35
30
25
20
15
10

0.78 0 0.56

M thoi gian trén theo d& xudt (phut)
D thdi gian trén theo céng nghé hién nay (phut)
B o5 i doan coc )

Hinh 6. Biéu do so sanh thoi gian trén theo d@é xuat,
thoi gian trgn theo cﬁng nghé hién nay twong 1ing voi
cac chiéu dai doan coc.

Theo biéu 6 trén co thé thay riang thoi
gian tiét kiém khi thi cdng coc xi ming dat
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c6 chiéu dai 30m voi ba loai dat c6 do day
nhu trong bang sé liéu la:
tw = 0.78 + 0.56 = 1.34 (phat)

Tuc 13 tiét kiém 8.9 % so véi muc thdng
thuong hién nay.

4. Két luan

Str dung cam bién, tir d6 xéac dinh thuoc
tinh dit gilp cho viéc xac dinh cac thdng sb
diéu khién mot céch thich hop .Tir trude dén
nay, cac hoat dong thi céng phu thuoc rat
nhiéu vao dir liéu quan tric von khong lién
tuc. Nhitng két qua ¢ dugc khong phua dinh
cac thanh tuu trong thi cong truéc day, ma
chi b6 sung gilp cho qua trinh nay c6 ning
Suit cao hon, hiéu qua hon ciing nhu tu dong
diéu khién nham giai phong va tranh cac sai
sOt cua con nguoi.

Céc cam bién lyc hign nay rat pho bién.
Viéc gan vao cac bo cong tac cung khong doi
hoi ky thuat cao. S6 lugng cam bién ciing
khéng can nhiéu (chi can tir 1 — 2 cam bién
cho mdi canh). Do vay, thuc hién phuong
phéap nay la hoan toan kha thi.

Trong khudn khé bai bao nay, sb liéu
duoc dua ra hoan toan dua trén cac gia thiét

tir cac catalogue va tur su hd tro cua may tinh.
Do vay céan c6 cac nghién cuu tiep theo

va cac thi nghiém thuc té d¢ minh hoa cho

phuong phap nayd
Tai li¢u tham khao
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