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TOM TAT

Cuong dé va tinh dong nhdt cua coc dat
ximdng bi anh hwéng 16n bai thiét bj thi cong va
thdng sé van hanh. Khoan ldy 18i ldy mau thi
nghiém nén nd héng tw do tir hai doan dé (1) dai
60 m ¢ An Giang va (2) dai 30 m ¢ Pong Thap
duoc thi cong bang thiét bi NSV d@é danh gid chat

lirong coc hién trirong. Két qua nghién cizu cho
thdy coc ddt ximdng dat cwong dé va tinh dong
nhdt cao khi sé lan trén téi thiéu 650 lan/m, thoi
gian trgn 2,5-3,5 phat/m, toc d@é xoay can 40-50
lan/m (xusng) va 70-80 lan/m (Ién), téc dé ha can
<= 0,5 m/phit va nang can <= 1,2 m/pht.

Tir Khéa: coc ddt ximéng, cong nghé tron sau, NSV, dé bao, cuong dg nén né hong tir do.

1. GIOI THIEU CHUNG

V& dé gay ra nhiéu thiét hai vé& nguoi va vat
chat ¢ ving dong bang séng Ciru Long (PBSCL)
[1, 2]. Bé duoc xay dung bao vé lda, hoa mau, va
dan cu ngan 1, chdng ngap, va dam bao an toan
cho nguai dan sinh séng va san xuat. Trong thang
10/2011, I gay ngap 1.088 can nha, sip 1 can,
khoang 10.000 m duong giao théng bi anh
huong, thiét hai 292 ha laa thu déng, va 126 ha
cdy an trai tinh dén ngay 14/10/2011, kinh phi gia
cb 1én dén 70 ty dong [3]. V& dé va sat 16 do nhiéu
nguyén nhan khac nhau nhu dat yéu hay giai phéap
gia ¢ tam. Giai phap khic phuc hién nay l1a ding
twong chin bétdng cot thép (BTCT) va coc ban

BTCT nhung cac giai phap nay doi hoi chi phi
xay dung lon [4].

Cong nghé coc dat ximang c6 nhiéu wu diém
phu hop véi viéc gia ¢ duong dé, nhung viéc tng
dung céng nghé con gap nhiéu tré ngai do han
ché vé cong nghé. Gia cb than dé bang twdng coc
dat ximang 1am ting tinh 6n dinh va chng tham,
giam nguy co sat 16, hoac va dé [35, 6, 7, 8]. Cong
nghé coc dit ximang bang canh tron kim loai ¢
nuéc ta chir yéu trong cac ding gia ¢ nén méng
cong trinh (nhu cau duong, cang bién, dan dung,
khu cong nghiép, ting ham, v.v.) véi muc dich
giam 1an, giam sat 10, ting on dinh, va chéng
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tham [9, 10]. Ung dung gia ¢6 dé v6i muc dich
chdng sat 16 va chong tham con han ché do cac
thiét bi thi cong coc dat ximang thuong cd kich
thudc, trong luong 16n so véi kich thude dé bao
(nhu bé rong mat dé khoang 3 m).

Codng nghé NSV dugc tng dung rong réi
trong gia c6 nén moéng cong trinh & Nhat nhung
chua timg duoc tng dung cho dé bao. Thiét b va
thong sb thi cong (nhur tée do nang ha can, toc do
quay, va thoi gian tron) anh huong dén cht lugng
coc dat ximang thi cong ngoai hién truong nén
viéc nghién ctru anh huong cua théng sé van hanh
dén chat luong coc dét ximang 1a can thiét. Thong
s6 van hanh phu hop gitp dét duoc tron déu voi
Ximéang, tao ra coc ¢ chat lugng tét voi ning
lugng tron thap nhét.

2. PHUONG PHAP NGHIEN CUU

Phuong phéap nghién ctru la thuc nghiém hién
truong. (1) Thi cong thir nghiém gia ¢ hai doan
dé dai 60 m (6 An Giang) va 30 m (6 Bong Thap).
(2) Khoan lay I8i danh gia so bo 16i, kha ning
hinh thanh coc va thi nghiém nén n& héng tu do.
(3) Phan tich va xac dinh méi quan hé gitra chat
luong coc dat ximang véi cac théng s van hanh.

2.1 Vi tri thir nghiém

Poan kénh Muoi Cai, xa Vinh Trach, huyén
Thoai Son, tinh An Giang (chiéu dai gia c5 60 m)
va doan kénh 2/9, xa An Hoa, huyén Tam Nong,
tinh Bng Thép (chiéu dai gia c¢6 30 m) (Hinh 1).
Hai doan dé mang dac trung ctiia dé bao DPBSCL
1a dugc dip bang dat nao vét tir kénh, mat dé 3-5
m, va cao 2.5-3 m so véi mat rudng.

a) Vi tri thi cong thir nghiém (Google Map) va hién trang doan dé gia ¢6 & An Giang
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Hinh 1. Vi tri thi cong thit nghiém hién truong
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2.2 Pia chiét vi tri thir nghiém

Nam va bdn 16p dat doc theo chiéu sau hb
khoan 25 m tai vi tri nghién ctu & An Giang va
DPong Thép. Két qua thi nghién hién truong va
trong phong cua hai vi tri nghién ctiru trong pham
vi gia ¢6 duoc cho trong Bang 1.

2.3 Hé théng thiét bi NSV

Thiét bi NSV thi cong coc dt ximéng theo
phuong phéap tron sAu-tron wot bang canh tron
kim loai cia Tap doan Something (Hinh 2). Quy
trinh cdng nghé NSV dugc Trung tam kién triic
Nhat Ban ching nhan s BCJ — 149. Thiét bi
NSV thich hop véi dat cat, dat sét, va dat bun
[11].

Thiét bi NSV ¢6 kich thuée (2.5 x 2.0 x
8.38) m, nang 7,8 tan, ap luc tiép dat 65,2 kKN/m2,
va thao téc linh hoat nén hoat dong dé dang trén
duong dé c¢6 bé rong hep va stc chiu tai thap.
Thiét bi tao coc dudng kinh 600 mm,cé moment
x04n lén nhat 4.0 kN.m, ap luc khoan 16n nhit
29.0 kN, téc do nang ha can 0+9 m/phut, toc do
quay cua canh tron 0+80 vong/phit. Chiéu dai
truc tron téi da 12.0 m va duoc lap ghép bai céc
doan c6 chiéu dai 2.0 m.

Tram tron vira gdm phéu cap liéu, bdn tron,
bon khudy va budng diéu khién. Vita duoc tron
tu dong theo ty 1€ nudc/ximang dugce cai dat tir
bang diéu khién. Vira sau khi tron dugc d6 xudng
bon khay (thé tich 1000 lit, c6 cac canh khudy
gilip cho vira khong bi lang dong).

Bang 1. Chi tiéu co 1y hoé cac 16p dét tai hai vi tri thir nghiém

An Giang DPong Thép
Vi tri thi cong / Tén dit Sét pha Bunsét | sgtpha | Bunsétkep | Sétpha
déo mém déo cirng cat bui déo cirng
(4.1m) (6.4m) (4.6 m) (2.9 m) (7 m)
Dung trong tu nhién, %, (KN/md) 17.95 15.64 19.36 16.03 20.26
Do 4m, W (%) 37.7 65.6 27.6 61.5 22
Hé sé rdng, e 1.06 1.76 0.77 1.63 0.6
Chi sé déo, PI 28 26.4 147 27.5 13
Cudng do nén na hong tu do, qu (KN/m?)|  73.95 29.04 | 151.27 33.92 77.46
Luc dinh, ¢ (KN/m?) 20.05 6.21 23.87 7.64 14.8
S6 bua SPT 7 1 9 1 14
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Hinh 2. Quy trinh thi cong coc dét ximéing

(a) Man hinh diéu khién va hién thi théng sé van hanh thiét bi NSV (b) Bang diéu khién may bom

co i

M«vl‘l ®é |

Hinh 3. Man hinh theo ddi va diéu khién qua trinh thi cong coc dit ximang cua thiét bi NSV

(a) Mat bang bé tri coc dat ximang va vi tri khoan ly 16i & An Giang

| CHIEU DAIGIA CO, L =30 m, Ac = 250 kg/m3 . CHIEU DAI GIA CO, L =30 m, Ac = 300 kg/m3
| COC DAT XIMANGD =0.6m,L=9.5m ] COC PAT XIMANGD=0.6m,L=9.5m
T2 Cé6 C5 0.6 m C4 C3 C2 05m C1

(Ac = 150 kg/m3)
388888888848

Tl
(Ac = 200 kg/m3)

(b) Mit bang b tri coc dat ximang va vi tri khoan lay I8i & Dong Thap

_ CHIEUDAIGIA CO,L=15m,Ac=300kg/m3 | CHIEU DAIGIA CO, L =15m, Ac =250 kg/m3
\ COC PAT XIMANGD=0.6m,L=8.0m | COC PAT XIMANG D=0.6m,L=8.0m
VT 6 0.5m VT1 VT2 VT3 VT 4 0.6 m

(Ac = 200 kg/m3)
@@U‘*‘*‘U‘Uﬂl@.@lO‘Q‘lD
VTS5

(Ac = 150 kg/m3)

Hinh 4. M3t bing bé tri coc dit ximang va vi tri khoan I3y 16i
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Hé thng hién thi va Iuu trix cac thong s6 van
hanh thiét bi NSV duoc tap doan Some Thing
nghién cau va ché tao. Cac théng sé van hanh
trong qua trinh thi cdng dwgc ghi lai nhu: d6 sau
thi cong (m), téc do thanh can xubng/lén
(m/phat), téc d6 quay canh tron (vong/phut), sé
vong tron (vong/m), luu lwong vixa (lit/m). Cac
thong sé van hanh duoc thé hién trén man hinh
dién tir, duoc kiém soat nho bang diéu khién va
truyén tin hiéu vé bo xu ly trung tam (Hinh 3).

2.4 Vit liéu thir nghiém

Ximang sir dung 1a ximang PCB40 theo
TCVN 6260:2009. Vira ximang co6 ty 1¢ nudc:
ximang 1a 0.7:1 theo két qua thi nghiém trong
phong cia dat An Giang va Dong Thap gia ¢
ximang [12, 13].

Nuéc tron vira duoc lay truc tiép tir dudi
kénh va duogc loc qua ludi nham loai bo tap chét.
Két qua thir nghiém hod nuéce co d6 pH = 7.98
(An Giang) va pH = 7.8 (Pdng Thap) va khong
V6i dn mon béténg va kim loai (TCVN 3994-85).

2.5 Thi cbng thir nghiém

Chi tiét gia c6 hai doan duong dé & An
Giang va Dong Thap duoc thé hién & Hinh 4. Mbi
coc soilcrete dugc thi cong theo trinh tu “chit V”
(Hinh 5). Céc théng s thi cong coc va van hanh
thiét bi dwoc luu trix ty dong. Dé coc dat do dong
nhét phai dam bao sb lan tron xuyén xudng > 240
lan/m, s 1an tron khi rat 1&n > 360 lan/m va sb
1an trén ¢ mii coc (0.5 m gia ¢ dudi cung) > 600
lan/m [11].

2.6 Panh gia chit lwgng coc thir nghiém

Chat lugng coc thir nghiém duge danh gia
bang cach dao 16 dau coc, khoan liy 16i, va thi
nghiém nén nd hong tu do (UCS).

~

4
Luu hr(_mg Tuf ké/'
T 7

I
|
|
* |
|
|
1

‘\‘ | /“\ | I'
\J'l ‘JI'BF_) siu thi cong
G dogn khoan xuéng | X 1y | Giai dogn rit 1én
86 Iin trén > 300 livm | gy coc | 6 lin trdn > 300 lAn/m
(Xoay thugn) | | (Xoay nghich)

CHIEU SAU

Hinh 5. Phuong phép thi cong “chit V” [11]

(1) Pao 16 dau coc Véi chidu sau dao 1.0 m
nham kiém tra kich thudc va hinh dang dau coc.

(2) Khoan lay 18i mau soilcrete sudt chiéu sau
thi cong coc nham kiém tra tinh lién tuc va dong
nhét cuaa coc (Hinh 6).

(3) Thi nghiém UCS nham xac dinh cuong do
nén no hong tu do (qy) cia mau soilcrete theo tiéu
chuan ASTM D 2166, ASTM D 1633, va TCVN
9403:2012. Thiét bi TSZ30-2.0 dung cho UCS
(Hinh 7) véi téc do gia tai khong qua 1 mm/phit.

=

Hinh 6. Thiét bi khoan 16i 1dy mAu hién truong
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Hinh 7. Thi nghiém UCS mau soilcrete

3. KET QUA VA THAO LUAN

Két qua phan tich véi 56 mau tai 8 vi tri &
An Giang va 61 mau tai 6 vi tri 6 Bong Théap thé
hién ¢ Hinh 4.
3.1 Anh hwéng cia téng s6 1an tron

Nang luong tron 16n tang cuong d6 cao voi
cung loai dit va ham luong ximang. gy & An
Giang nhin chung thap hon Bdng Thép c6 thé do
nang luong tron thap hon (Hinh 8). O Bdng Thép
Vv6i s6 1an tron tir 800-1000 lan/m, g, dat tir 1-2.5

3 '
(Ac =250 kg/m3) 0 DT-L1-Sét pha
L A PT-L2-Bin sét
= = AG-L1-Sét déo
= N + AG-L2-Bun sét
g2 1 g O
X oA A
s "
g ‘@ g B o
- a0 8 4
<1 ata o DD A
o0 .t AA
g asst a
3 At s
(U bt | .
400 600 800 1000 1200 1400
3 S$6 1An trén (1in/m)

MPa. O An Giang, q, dat 0.7-1.7 MPa véi s6 lan
tron tir 600-800 lan/m.

Cuong d6 UCS tai vi tri chong néi 16n hon
vi tri tim coc do cong tron nhidu hon. Cac coc ¢6
ham Iwong 300 kg/m® cho cuong do tai vi tri
chdng néi gitra hai coc (C2, VT2) 1.50-2.7 MPa,
cao hon vij tri gitra coc (C1, VT1) tir 0.8-1.7 MPa
(Hinh 9).

3.2 Anh huéng ciia qua trinh tron

Murc d6 tron cang 16n thi coc co tinh ddng
nhat va cuong do cao. Mue d6 tron dugc danh gia
dya trén tong s l1an canh tron di qua trong 1 m
coc. Cuong d6 mau ting khi s6 1an tron trong quéa
trinh xudng va 1én tang (Hinh 10). Véi mic do
tron tir 650-750 1an/m cho mot chu ky (xudng va
1én), cuong do twong ddi dong déu trong khoang
1-2 MPa véi bat ké loai d4t va ham lwong ximéng.
S lan tron tang vuot qua mic do tron hiéu qua
thi cuong do ting khong dang ké. Két qua ciing
phu hop vai nghién ctru ciia Something cho thiét
bi NSV [11].

3
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Hinh 8. Quan h¢ gitta nang lugng tron va cuong do, qu vai loai d4t va ham luong ximang khac nhau
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Hinh 9. Cuong db, qu tai vi tri tim coc (C1, VT1) va vi tri mbi néi giita hai coc (C2,VT2)

Véi s6 1an tron tir 450-550 lan/m cho mai chu
ky xudng/lén sé& tao coc cb cuong do cao va on
dinh (Hinh 11). Sy bién thién cuong do nho cua
cac mau dat ximang & 16p sét pha (Pdng Thap)
do cong tron trong 16p dat nay lén. Trong qué
trinh thi cong, 16p dit sét pha co cudng do cao
(0.15 MPa), qué trinh xudng gap kho khan nén
I6p dat nay dugc khoan trudc nham lam toi dat.

3.3 Anh hwéng ciia téc dd quay canh trén

Téc d6 quay canh tron xudng/lén 16n s& tang
kha nang tiép x(c giita dit va ximang. Téc do
quay khi xuéng 40-50 vong/m va lén 70-80
vong/m gilp tron déu dat véi xi mang (Hinh 12,
13). Khi xudng, dat nguyén thé lam giam téc do
cénh tron nén c6 thé udce luong stc khang thuc té
tai vi tri coc. Khi 1én, téc do quay canh ting giup
tron déu va rit ngan thoi gian thi cong [14].

3.4 Anh hwéng cia toe dd thanh can
xudng/Ién

Téc d6 thanh can xudng & khoang 0.4+0.6
m/pht va Ién tir 1-1.5 m/phut tao coc ¢6 cuong
do cao (Hinh 14, 15) [3, 13]. Véi cing nang

lugng tron, thanh can xudng/Ién cham cing Vi
tbc do quay cham thi muc do tron déu cua hon
hop thap. Tuy nhién, téc d6 xubng/lén cua thanh
can con phu thudc vao d6 ciing cua dat va nang
lyc thiét bi tron. Tée do xudng <= 0.5 m/ph(t va
Ién <= 1.2 m/phdt 1a phu hop véi thiét bi NSV
nhim tao ra coc chat lwong va hiéu qua cao.

3.5 Anh hwéng thong s van hanh dén su tiép
xUc giira dat va ximing

Véi cung sb 1an tron, coc c¢6 ham lwong
ximang 16n (lugng vira nhiéu) thi dat duoc tron
déu véi ximang hon. Coc ¢ ham lwong 300
kg/m? (85 lit/m) c6 cuong do cao hon coc c6 ham
lwong 250 kg/m? (71 lit/m) (Hinh 16). Xi ming
tiép xuc véi dat déu gidp cho cac phan tng héa
ly gitra dat va xi mang dién ra nhanh. Ngoai ra,
lugng vira 1am ting ham lwong nudc ban dau
trong hdn hop dét ximang, ting tinh nho cua hon
hop, viéc tron d& dang hon, va canh tron c6 thé
dat dwoc van toc cao, dan dén hdn hop dit ximang
tron nhidu hon va ting kha nang tiép xdc gitra dat
V61 ximang [14].
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Hinh 10. Quan hé gitra cuong do nén va sé 1an tron (Ac = 250 kg/m?)
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Hinh 11. Quan hé gitra cuong do nén va s lan tron (Ac = 300 kg/m?)
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Hinh 12. Quan h¢ giira cuong do nén va tde do quay cua canh tron (Ac = 250 kg/m?)
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Hinh 13. Quan h¢ giira cuong do nén va tde do quay cua canh tron (Ac = 300 kg/m?)
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Hinh 14. Quan h¢ giira cudng do nén va tde do quay cua canh tron (Ac = 250 kg/m?)
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Hinh 15. Quan h¢ gitra cuong do nén va tée do nang ha canh tron (Ac = 300 kg/md)
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Hinh 16. Quan hé giita cuong d6 nén, qu va sb I14n trén, ham lrgng xi ming
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3.6 Anh hwéng ciia thoi gian trén

Thoi gian tron anh huong dén tinh dong déu
hdn hop. Véi ciing niang lugng tron (tong sé lan
tron/m), thoi gian tron ting dan dén téc do nang
ha can va tc d6 quay canh tron giam, thi cuong
d6 coc tang khong dang ké. Thoi gian tron va tdc
d6 quay canh tang s€ tang hi¢u qua tron. Cuong
d6 coc cao tng Vvéi thoi gian tron tor 2.5-3.5
phat/m khi tron dét An Giang va Bong Thép bang
thiét bi NSV (Hinh 17).

0 DT-LI- Sét pha-250
o PT-L2-Bun sét-250

37 ® AG-LI-Sét déo-250
AG-L2-Biin sét-250

5
s LA
€21 g a
2 A
s B o 4
.E 4 B n
< st 3
o ] u e
%]
0+ + t t - 1
2 3 4 5 6

Thoi gian trén (phat/m)

Hinh 17. Quan hé gitta cuong do va thoi gian tron

4. KET LUAN

Anh huong ciia thong sé van hanh dén chat
lugng coc dat ximéng thi cong bang thiét bji NSV
duoc danh gia thong qua thir nghiém hién truong
hai doan duong dé & An Giang va Dong Thap.
Cac két qua nghién cau cho thay:

- Coc dit xi mang thi cong bang céng nghé
NSV ¢6 cuong d6 phi hop va tinh déng nhét.

- Nang lugng tron l6n sé tao ra coc c6 cuong
d6 va do déng nhit cao. Cudng do coc tai cac vi
tri chdng ndi cho cudng dd cao hon cac vi tri
trong coc.

- Téng sb lan tron >= 650 vong/m s& tao coc
¢6 cudng do twong ddi déu tir 1-2 MPa va 6n
dinh.

- Téc @6 quay canh tron 40-50 vong/m
(xubng) va 70-80 vong/m (Ién) gitip ting cuong
d6 dong déu.

- Thoi gian tron hiéu qua la 2.5-3.5 phat/m
dbi voi cong nghé NSV nham tao ra coc c6 chat
lugng.
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Effects of operating parameters of the NSV
system on soilcrete characteristics in the

Mekong Delta

e Truong Dac Chau

e Tran Nguyen Hoang Hung
e Nguyen Binh Tien

e Mai Anh Phuong

Ho Chi Minh city University of Technology, VNU-HCM

ABSTRACT

Unconfined compressive strength (UCS)
and uniformity of soilcrete are strongly
influenced by deep mixing equipment and its
operating parameters. Soilc cement mixing was
applied to reinforce the two sections of earth
levees (1) 60 m long in An Giang and (2) 30 m
long in Dong Thap using the NSV system. Core
boring was employed to take field soilcrete
samples and UCS tests were conducted to

investigate soilcrete characteristics. The results
indicate that the field soilcrete achieved high
UCS and uniformity along soilcrete columns with
blade rotations of 650 times/m, mixing time of
2.5-3.5 minutes/m, rod rotations of 40-50 times/m
(penetration) and 70-80 times/m  (lift),
penetrating speed of 0.5 m/minute and lifting
speed of 1.2 m/minute

Keywords: Soilcrete, deep mixing method, NSV, earth levee, unconfined compressive strength.
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