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Tém tit: Khoan phut cao dp dinh hiéng (KPCADH) la m¢t bién phap khoan phut cai tién tir cong
ngh¢ khoan phut cao ap - Jet Grouting (KPCA) bang cdch diéu chinh huong phut vira dé tao Zu()’ng
chéng tham xi méng ddt dang tam. Cong nghe KPCAPH duoc sir dung phé bién trén thé gici, da
dia vao trong tiéu chudn phut vita cao dap ciia chau Au - EN 12716:2001 va Trung Quéc - DL/T
5200-2004, nhung chua tung duoc ap dung tai Viét Nam. Nhom tdc gza thong qua. hon 10 nam
kinh nghiém nghzen cuu ung dung cong nghé KPCA trong nuoc va gan day Zzep cdn cong nghe
mdi KPCADH ¢ nudc ngoaz tien hanh tom luoc nguyen Iy cong nghe, thong so thiét ke va thi
cong, phwong phap danh gza chit lu()’ng twong xi mang ddt tao boi KPCADH. Két qua sita chira
chong tham mét dap ddt ¢ nuwéc ngodi bang cong nghe nay cung dugc trinh bay. Kinh nghi¢m
nudc ngoai cho thay sir dung KPCAPH chong tham cho nén va than dé, dap dat, ho méng dat hiéu
qua tot.

Tir khéa: Khoan phut cao dp Jet Grouting, Khoan phut cao dp dinh huéng, Twong xi mang dat,
X Iy tham.

Summary: Directional Jet Grouting technique is developed on the basic of Jet Grouting technique
by controlling the jetting angle to create a soil cement water-cutoff wall in a panel shape.
Directional Jet Grouting technique has been used popularly in the world and introduced in the
high pressure grouting standards of Europe - EN 12716:2001 and of China - DL/T 5200-2004,
but not applied in Vietnam yet. Based on authors’s experiences in research and application of Jet
Grouting in the last decade in Vietnam, and on the successful application of Directional Jet
Grouting in foreign countries, this paper aimed to make a review on principles, parameters of
design and construction, evaluation methods of the quality of soil cement wall created by
Directional Jet Grouting. Results on an application of this technique for peameable rehabitan of
earth dam in China are also introduced. International experiences show that Directional Jet
Grouting is a proper method for seepage treatment of foundation and body of dikes, earth dams
and deep excavations.

Key words: Jet Grouting, Directional Jet Grouting, Soil cement wall, Seepage rehabilitation.

1. MO PAU ming - sét; tudng hao bang vat liéu bentonite,
dat - bentonite, dat- xi mang - bentonite, xi
mang - bentonite (N.C. Thai, 2015); coc xi
ming dit (XMP) thi cong bang cong nghé
khoan phut cao ap Jet Grouting (KPCA) (N.Q.
Diing, 2010), v.v.... Mot sb giai phap xu 1y
tham hitu hiéu cho cong trinh thiy loi da dugc
mg dung phd bién ¢ nudc ngoai nhu khoan
phut nut né (V.B. Thao va N.Q. Diing, 2015),
coc dat ddm nén (N.Q. Diing va V.B. Thao,
2015), khoan phut cao 4p dinh hudng, cling

Xir 1y thim 1a mot ndi dung quan trong trong
cong tac bdo tri, stra chita, khoi phuc va nang
cao an toan dap dit, vi thAm qua than va nén
dap 1a mét trong nhiing nguyén nhan chinh
gdy nén mat an toan dap (P.X. Trong va N.T.
Cong, 2015). Nhiing giai phap truyén thong
dang duoc st dung phd bién dé xir 1y chdng
thAm cho nén va than dé, dap gdm: tudng
nghiéng san phu bang dat sét, vai dia ky thuat;
khoan phut truyén théng bing vira sét, xi
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dang duoc Vién Thuy cong nghién clru va ap
dung.

Cong nghé khoan phut cao 4p dinh hudng
(KPCADH) la mdt bién phap khoan phut cai
tién tir cong nghé KPCA. KPCA tao coc tiét
dién tron do dau phut vita quay tron 360° trong
khi 6 KPCADH dya trén nguyén ly didu chinh
goc phut vira trong khoang 15-90° dé tao khdi
XMD hinh ré quat, dang tim mong, chiéu day
tir 10 cm dén 30 cm, do vay rat ngan thoi gian
phut vita va tiét kiém xi mang. KPCADH tao
tuong XMD chdng thdm cho cac cong trinh dia
ky thuat da ap dung rong rai trén thé gisi, duoc
dua vao trong tiéu chuan phut vira cao ap cua
chau Au (EN 12716:2001) va Trung Qudc
(DL/T 2500-2004), nhung chua tung dugc ap
dung tai Viét Nam.

Nhoém tac gid Vién Thuy cong dua vao kinh
nghiém nghién ctu Gng dung cong nghé
KPCA ¢ Viét Nam tir nam 2004 va tiép can
cong nghé mdi KPCAPH bit ddu tir ndm 2015
& nudc ngoai, tién hanh phén tich tong hop va
gi6i thiéu nguyén 1y cong nghé, cac thong sb
thiét ké va thi cong, phuong phap danh gia chat
lwong tudng XMD tao bdi KPCAPH. Két qua
stra chira chéng tham cta mot dap dat & nude
ngoai bang tudng XMP tao boi KPCAPH
ciing duoc trinh bay trong bai viét nay.

2. NGUYEN LY VA PHAM VI AP DUNG
CAC PHUONG PHAP KPCA TAO
TUONG XMP

2.1. Nguyén ly KPCA tao twong xi ming dit

Vién Thily cong, trong khudn khé nghién ciru
ctia mot dé tai cAp qudc gia, nim 2004 di tiép
nhan chuyén giao cong nghé KPCA tir Nhat
Ban véi muc dich ban dau 1a 1am tuong chdng
thim duéi ddy cong. Su sang tao dugc ghi nhan
d6 14 tao nén tuong chdng thim ngay dudi day
cong, lién két chit ché v6i ban day, dam bao
chdng tham tot ma khong anh huong dén két
cau va qua trinh van hanh cong trinh. Tudng

XMD tao bdi cong nghé KPCA da mo ra mot
giai phap méi dé chdéng thidm cho cong trinh
thity loi. Cac cong trinh thir nghiém dau tién tai
Viét Nam ap dung cong nghé mai nay 1a Cong
Trai tinh Nghé An, céng D10 tinh Ha Nam, tiép
d6 1a dap dat hd chira Da Bac tinh Nghé Tinh.
Sau 12 ndm nghién ctru va iing dung, Viét Nam
d3 hoan toan lam chu cong nghé KPCA dé gia
¢ nén dat yéu va xu ly tham cho céng, de, dap
va hé moéng sau, mang lai hiéu qua cao vé kinh
té va k¥ thuat. Tuy nhién, cing voi sy phat trién
khoa hoc k¥ thuat va yéu ciu stra chita chong
thim cong trinh dia k¥ thuat ngiy cang cao,
cang phuc tap, nhitng cong ngh¢ méi c6 hi¢u
quéa kinh té-k¥ thut cao ludén duoc d& cao ap
dung.

KPCA 1a phuong phép tao coc xi ming dat bang
cach phut vira 4p luc cao va/hodc két hop voi
tia nudce, khi ap lyc cao dé phé vo cAu tric cua
dat, dung dich vita xi mang theo d6 dugc tron
déu v6i cac hat dat da bi “roi rac héa”, sau khi
ninh két tao thanh khéi xi mang dat c6 mat cat
ngang hinh tron hodc dang ban, nham nang cao
strc chiu tai va ting kha niang chong thim ciia
nén dat. Hinh dang mit cit ngang cua khdi
XMD phu thudc vao gbc quay cia dau phut
vita, tirc 14 goc quay can khoan trong qua trinh
phut vira. Néu goc quay 360° thi tao ra coc tron
(Hinh 1a), phuong phap nay goi la KPCA xoay
tron (KPCAXT), tai Viét Nam dang dugc goi la
KPCA hodc Jet Grouting. Phuong phap khoan
phut cao 4p ma géc quay dugc han ché trong
mot goc nhét dinh, tir 15° dén 90° thi tao ra khéi
XMD hinh ré quat, dang tAm (Hinh 1b, 1c va
Hinh 2a, 2b), goi la khoan phut cao 4p dinh
huéng (KPCADPH). Nhiéu tim XMD lién ké tao
thanh tudng chdng thim. Phuong phap khoan
phut cao ap ma gboc phut giit ¢b dinh theo mot
huéng dé tao ra khdi xi mang dat dang tim
mong thi dugc goi 1a khoan phut cao ap mot
huéng (KPCAMH).
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Hinh 1. Hinh dang khéi XMP tao béi cdc phwong phép khoan phut cao dp khdc nhau.

(a) KPCAXT:;

« A

(a)
Hinh 2. Hinh dang khéi xi méing ddt tao béi KPCAPH. (a) M¢t coc; (b) Twong xi mang dat.

Dua vao diéu kién dia chét va yéu cau chéng
thAm cua cong trinh dé lua chon hinh thtrc
KPCA xoay tron (Hinh 3a), KPCADPH (Hinh
3¢), KPCAMH (Hinh 3d) hodc két hop cac
phuong phap (Hinh 3b) dé tao ra cac hinh dang
tudng chéng thim khac nhau. Cac phuong phap
KPCA déu c6 thé sir dung phwong phap phut 1a

(b) KPCAMH; (c) KPCAPH.

(b)

1 pha (vira), 2 pha (vita va nudc) hay 3 pha
(vira, nude, khi). Ban kinh khoan phut hi¢u qua
cua cac phuong phdp khoan phut KPCAXT,
KPCADPH, KPCAMH lan luot ting 1én nhung
chiéu day khoan phut hiéu qua ciing giam dan
(xem Hinh 1).

D RIED
GeiED SHEER

(a)

(d)

Hinh 3. Cdc hinh thirc két cdu twong chong tham xi mang dat bang KPCA (Jet - Grouting). (a)
KPCAXT: (b) Két hop KPCAXT va KPCAPH; (c) KPCAPH; (d) KPCAMH (DL/T 2500-2004).
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2.2. Pham vi ap dung cac phwong phap
KPCA tao twong chdng thim

Cac yéu t6 chinh dé Iwa chon phuong phap KPCA
tao tuong chng tham gdm: loai dat nén, ap luc
thAm va chiéu dai tuong, do sau khoan phut, lan
lugt dugc phan tich cu thé nhu sau:

Loai ddt. KPCA xoay tron va KPCAPH véi goc
quay 16n phu hop voi hau hét cac loai dat.
KPCAMH va KPCADH véi goc quay nhd thich
hop v6i dat min va dat cat, tic 1a ddi véi loai
dat d& tao nén khéi xi mang dat.

Ap lwe tham va chiéu dai twong. Khi tuong xi
méng dat chiu tic dung cta p lyc nude nho
hodc chiéu dai tuong khong 16n co6 thé lua chon
KPCADH theo dang tiép giap dau coc ddi xting
hoic khong déi xtmg (Hinh 3¢), hay KPCAMH
voi tiép gidp dau coc kiéu khong dbi xing
(Hinh 3d). KPCAMH tao tim xi ming dat chiéu
day nho, néu chon kiéu tiép giap ddi xtimg dé
gy nén tuong chong thim khong kin khit.

Do sdau khoan phut. DY sau khoan phut nho hon
20 m, nam trong nén cat soi co thé lua chon
KPCADH véi tiép gidp dau coc kiéu ddi xtng
hay kiéu khong d6i xing; néu tiép gidp dau coc
kiéu dbi xting thi goc quay khong nho hon 60°,
tiép giap dau coc kiéu khong ddi xtng goc quay
khong nho hon 30°. B¢ sau khoan phut tir 20 m
dén 30 m nén lya chon KPCA xoay tron,
KPCADH v6i mét hodc hai hang coc xi mang.
Do sau khoan phut 16n hon 30 m nén lya chon
KPCA xoay tron, KPCADH v¢i hai hodc ba
hang coc xi méng.

Ngoai nhitng yéu té néu trén, nén cin c vao uu
nhuoc diém dé so sanh lya chon cong nghé
KPCA xoay tron va KPCAPH tao tudng chong
thAm nhu sau:

Twong xi méng dat tao béi cong nghé KPCAXT,
Uu diém: (1) chiéu day cta tuong tuong ddi 16n
(co thé dén 1,2 m) nén chiu 4p lyc nudc tot va ting
cuong 6n dinh cho nén; (2) chong thim tét.
Nhuoe diém: (1) lrong ding xi mang 16n, chi phi
cao; (2) phéa bd kho khén, lugng pha vo 16n; (3)
cong nghé phtrc tap, thiét bi chiém khong gian
160, thao tac kho khan.

Twong xi mdang dat tao boi céng nghé
KPCAPH. Uu diém: (1) luong ding xi ming
nhé chi bang 1/5 lan lrong xi ming ding trong
cong nghé KPCA, chi phi thap; (2) chiéu day
cua tuong nho (16n nhat dat dén 0,3 m), lugng
phéd bod nho; (3) cong ngh¢ thi cong don gidn,
thao tac thuan tién, thiét bi chiém khong gian
nho. Nhuoc diém: (1) chiéu ddy cia tuong nho,
tang cudng 6n dinh cho nén khong dang ké; (2)
Chdng thdm kém. Cong nghé KPCADH c6 thé
dat hé sb thAim K<10 cr/s, chiéu day tuong
chdng tham nho.

3.XAC PINH CAC THONG SO THIET KE
VA THI CONG KPCA

Theo kinh nghiém tong két tir nhidu cong trinh
KPCADPH tai Trung Qudc, tiéu chuan DL/T
2500-2004 dua ra quan hé giita hé s6 tham,
cudng d6 khang nén ciia khdi tuong xi mang dat
va loai dat nén nhu thé hién trong Bang 1.

Bang 1. Cac chi tiéu ciia twong xi ming dit tao béi KPCA

Loaidat | K (cm/s) R.2®(MPa) |Ghi cha
DAt min ix10° 0,5-3,0 i=1-9. Hé sé tham K la chi tiéu thi nghiém hién
Dit cat ix10° 1,5-5,0 |truong, cuong dé khang nén R,*® la chi tiéu thi
Soisan | ix 107 -ix 3,0-10 nghiém trong phong. Phuwong phap phut don va hai
10° pha chon gia tri K nho, R lon; phwong phdp phut ba
Soithd | ix 10™-ix 3,0-12 |pha chon gia tri K I6n, R nho.
10°
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Quy trinh thi cng tuong xi ming dat bang cong
ngh¢ KPCA dinh hudéng vé co ban chi khac
KPCA xoay tron 1 thiét bi may phut vita cao ap
¢6 thém co ciu diéu chinh huéng phut. KPCA
xoay tron da dugc sur dung thanh thuc tai nuéc

KHOA HOC

Bang 2. Cac thong sb thi cong thuwong dung trong KPCA tao twong chong thim

CONG NGHE

ta nén bai viét nay khong di sau giéi thiéu chi
tiét vé cac bude thi cong, ma chi phan tich tong
hop céc tham sb thi cong (Bang 2) va cac giai
phép xir 1y cac van dé trong qua trinh thi cong
cia KPCA dinh hudng (Bang 3).

Thong s6 Ponvi | PP1pha | PP2pha PP 3 pha
Ap luc MPa 35 -40
Luu luong L/phut 70 — 80
Nud T .
Hoe So lugng dau phut Cai 2
Puong kinh dau phut Mm 1,7-1,9
Ap luc MPa 0,6 —0,8 0,6 — 0,8
Khi Luu lugng m’/phut 0,8—1,.2 0,8—1,.2
S6 lwong dau phut Cai 1 hodc 2 2
Puong kinh dau phut mm 1,0-1,5 1,0-1,5
Ap luc MPa 2540 25 - 40 02-1,0
Luu lugng L/phut 70 — 100 70 — 100 60 — 80
Vit Khéi lwong riéng g/em’ 14-1,5 14-1,5 1,5-1,7
S6 lwong dau phut Cai 2 hoic 1 2 hoic 1 2
Pudng kinh dau phut Mm 2,0-3,2 2,0-3,2 6-12
Khoi lugng riéng vira hoi glom’ >13 >13 >12
Ty
T4 45 Tang dat min cm/phit 10-20
¢ ) Tang dit cat cm/phit 10 — 25
nang can | . _ .. .. ,
v Tang dam sdi cm/phit 8—15
Tang soi vun cm/phiit 5-10
KPCAXT | Thc do vong/phut (0,8 —1,0)v
Téc d6 quay can (vong/phut) 0,8 —1,0)v
KPCAPH | ., Dét min, cat 150 -30°
oc auay Dim soi 30° - 90°
Bang 3. Mot s6 vin dé thwong gap trong KPCA tao twong chéng thAm
Van dé thudng o L
. Nguyén nhan Phuong phap xU ly
gap
Gap phdi chudng ngai vat trong nén . ) .
dé'tp P 9 ngatve J Loai bO chuGng ngai vat
Khoan 16 kho » e » ,
(h Gap phai nén dat sét chat Khoan phut nuGc
n o~
y V. Thay d6i mii khoan, khoan phut
Gap phai nén dat min, cat chat X
nuoc
Gian doan phut|Bom cao p bi tac Loai bd chudng ngai vat

TAP CHi KHOA HOC VA CONG NGHE THUY LOI SO 52 - 2019 5



|  KHOAHQC

CONG NGHE |

~

v(ia Pudng 6ng bi tac

Loai bd chudng ngai vat

V{fa trao nguCc

~

te

Lugng via phut IGn han yéu cau thuc

Gidm dudng kinh dau phut, tang ap
lUc phut

V{fa khong trao

Trong nén dat cé hang ron
gude g gréng

Tang nGng dd vifa phut, gidm tOc
dd rdt can

Cudng dbd coc
khéng dong déu

diéu kién dia chat

RUt cdn phut nhanh, phudng phap
phut va loai may khéng phu hgp Vi

LUa chon phu hQ@p loai may va
phuong phap phut, phut Iap lai va
tang dudng kinh coc

4. PANH GIA CHAT LUQNG TUONG XI
MANG PAT

Hai phuong phap phd bién dé danh gia cht
lwong tuong xi ming dat 1a dao giéng thi
nghi¢m va ép nudc thi nghiém (Hinh 4).

Pdo giéng thi nghiém. Pao giéng (Hinh 4b)
nham kiém tra hinh dang, d6 kin khit ctia tudng
chdng thim. Phuong phap dao giéng va khoan

N

16 thi nghiém chi 1a phuong phap kiém tra ngiu
nhién, rat kho dé phan anh day du chat hrong
téng thé cua cac coc xi mang dat. Néu can thiét,
phai két hop voi cac phuong phap khac nhu:
dao, léy mau, khoan dung tdim léy mau, dia vat
1y, thi nghiém thim, kiém tra quy trinh thi cong,
phan tich hiéu qua tong thé, v.v... dé tir d6 danh
gia chat lugng coc xi mang dat.
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Hinh 4. Pao giéng do nudc thi nghiém. 1- giéng qudy bang tuwong xi mdng ddt; 2- tang khéng
tham; 3- muwc nwée ngam; 4- giéng dao; 5- muwc nuée on dinh trong giéng; 6- 16 khoan.

D6 nude thi nghiém. Thi nghiém d6 (hat) nudc
tién hanh bén trong giéng da dao sin, day giéng
dugc dao dén tang tham nude. Khoan mot 16 thi
nghiém ding tdm giéng (Hinh 4c) c¢6 dudng
kinh du 16n va d6 sau 16 ngang vé6i ddy tuong xi
mang (khong dugc vuot qua day tuong), sau do
cho duong dng loc vao dé thi nghiém thim. Vi
d6 sau dao giéng co gidi han nén viée kiém tra
tryc tiép tai hién trudng hay ldy mau thi nghiém
chi 1a phuong phép tro giup. Dién tich giéng
khong nén nhé qua, s& lam anh hudng dén két

qua thi nghiém.

Phuong phap kiém tra hiéu qua tong thé cua
tuong xi mang dat chong thim ddi véi cong
trinh khoan phut cho nén dé, dap gém: (1) BS
tri dng do ap phia ha Iuvu dé quan tric va so sanh
v6i myc nude phia thuong leu; hodc (2) B6 tri
lvu wong ké dé quan tric luu lwong thaim qua
dap trude va sau khi thi cong coc xi ming dit,
tr d6 phan tich danh gid hi¢u qua cua tuong xi
mang dat. Ddi voi khoan phut cho than va nén
cong trinh tam nhu dé quay. C6 thé dao hd dé
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xac dinh luu lugng thAm, kiém tra diém tap
trung nudc, tur d6 phan tich danh gia hi¢u qua
clia tudng xi ming dat.

5. Vi DU CONG TRINH THUC TE
5.1. Giéi thi¢u cong trinh

Pap Thanh Ha ¢ tinh Hac Long Giang, Trung
Qudc. Tong dung tich hd 1a 3,055 triéu m’,
cong trinh chinh ciia dap gom dap dét, tran xa
lii va cong ldy nudc. Chiéu dai dap 1a 310 m,
cao 15 m, tran dai 37 m, cong dai 42 m. Pap
Thanh Ha dugc xay dung nam 1958, do nhan
dan va quan doi cung nhau xdy dung, chit
lwong cong trinh twrong dbi kém, mic du trong
qué trinh van hanh da c6 nhiéu 1dn ning cip
sira chita nhung khong giai quyét dugc hién
tuong thim qua than dap. Thang 3 nim 2008
da s dung phwong phap KPCAPH chéng
thAm cho than dap va thu duoc hi€u qua rat tdt.
Trudce khi khoan phut hé sé thAm than dao la

5.2. Trinh ty thi cong

Trinh tw thi cong. Trinh tu thi cdng clia cong
nghé KPCADH bao gém: bd tri 16 khoan, khoan

|  KHOAHQC CONG NGHE
tao 10, tron vira, phut vira, két thuc phut vira.
Thiét bi khoan phut bao gdm: may khoan, may
phut, may tron vira, mady bom nudc ap lyc, may
nén khi, may bom vira.

BG6 tri 16 khoan va khoan tao 16. B tri 15 khoan
duogc chia ra lam 3 giai doan. Giai doan 1 bd tri
16 din hudng, ctr 30 m theo phuong doc dap bd
tri mot 16 dan hudng, lgi dung 16 dan hudng nay
dé 1dy mau thi nghiém xac dinh cac thong sb
nhu: loai dat, su thay ddi tﬁng dét, do mat vira,
d6 sau ciia nén va cac thong sé khac. Giai doan
2 b6 tri 16 thi nghiém, dira vao bao cdo dia chat,
tinh hinh khi khoan 16 dan huéng trudc do va
ho so thiét ké dé bd tri 16 thi nghiém nham xéac
dinh khoang cach coc va cac thong sé phut. Giai
doan 3 bd tri 16 khoan phut, 15 dan hudng va 15
khoan phut c6 thé tring nhau. Cong trinh Thanh
Ha b6 tri 9 16 khoan dan, 9 18 khoan thi nghiém
va 210 15 khoan phut (bao gém 16 khoan dan va
16 khoan thi nghiém), , cac 16 khoan phut cach
nhau 1,5 m, duong kinh 16 khoan 1a 130 mm,
khoan sau vao 16p dat cimg 1a 1 m, do séu thuc
té cua 16 khoan vuot qua do sau thiét ké 12 0,3

Bang 5. Cac thong sb thi cong

Thong sb Don vi Gia tri cho phép Thuyc té st dung
Ap lyc nude MPa 35 - 40 38
Luu lugng nude L/phut 70-80 75
Ap lyc khi MPa 0,6-0,8 0,75
Luu lugng khia L/phut 0,8-1,2 1,0
Ap luc vita MPa 0,2-1,0 0,4
Luu lugng vira L/phut 60-80 75
Khdi hrong thé tich vira g/cm’ 1,5-1,7 1,65
Téc d6 nang can phut cm/phut 8-15 8-12
Goc quay can phut Do 15-30 22
Tdc do quay can phut Lan/phut 0,6-0,8 0,6-0,8

Tao vira. Cong ngh¢ KPCADH su dung dung
dich vira xi mang. Loai xi mang st dung la xi
mang Portland, ty I¢ nudc trén xi 1a 1,2:1 —
0,8: 1, khéi lvong thé tich vira 1a 1,55 dén 1,7

g/cm’. Qua trinh tron va loc vita chia lam hai
cap. Vira dugc tron trong thung tron cip 1
khong nho hon 90s va dugc dan qua hé thong
loc cap 1 sang thung tron cap 2. Sau khi vira
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tron xong ¢ thung tron cép 2 vira duoc loc lai
lin nita v6i mat sang 2mm va dwa vao sir
dung.

Phut vita cao ap. St dung phuong phap phut
vita cao ap 3 pha. Qua trinh phut vita dién ra sau
khi kiém tra cc 16 khoan da dam bdo diéu kién
k¥ thuat. Thi cong phut chia lam 2 dot, dot thir
nhét phut hang 15 khoan I, dot thtr hai phut hang
16 khoan II. Trudc khi phut phai phut thir trén
mit dat dé kiém tra: thiét bi va duong dng dan
nudc, khi, vita; cac thong sé thiét ké; dong thoi
diéu chinh hudng phut va goc quay. Cac thiét bi
hoat dong tot méi ha duong éng phut vao 16
phut dén d6 siu thiét ké. Phut vira trude khi
phut nude va khi. Khi khdi lwong riéng cia vira
trao ra khoi miéng 16 phut 1a 1,2 g/cm® thi nhac
can phut 1én doan phut tiép theo. Khi dang thi
cong ma bi gian doan phai tién hanh phut lai dé
dam bao cho tuong khong bi khuyét tat, phan
tiép nbi giita hai doan coc khéng dugc nhé hon
50 cm, thong s6 thi cong xem Bang 5.

Két thiic phut. Khi nang dau phut cach mat dat
khoang 40 cm thi dirng phut theo thir tu dung
phut nudc va khi sau d6 dung phut vira. Do
trong than tudong c6 chira bot khi, lan khi vira
cb két 1am cho vira dinh tuong bi 16m xudng vi
vy can bd sung thém vira dén miéng 16 phut
thi dirng lai. Mdi 16 khoan sau khi phut xong
can phai rira sach vira con sot lai trong duong
6ng dé dé phong bi tic cho cong tac phut tiép
theo.

5.3. Kiém tra chit lwvong KPCAPH

Trong qué trinh thi cong KPCAPH phai kiém
tra va khéng ché chat lwong xi ming, dung dich
vita phut mot cach nghiém ngit. Sau khi két
thiic phut can danh gia va kiém tra chét lrong
chdng tham cia tuong bang cic phuong phap
nhu: dao hd, khoan ldy miu, dao giéng giéng,
V.V...

Pdo hé kiém tra. Can clt vao vi tri bién cua
tudng coc xi ming dé dao hd kiém tra véi do
sau tir 2 m dén 2,5 m. Kiém tra tryc tiép chat

lwong va khoang cach lugt phut thir nhat va thi
hai, chiéu rong tiép giap. Tai cac vi tri khac
nhau khoan tao 16 dé kiém tra d6 day va cuong
d6 cia twong. Pap Thanh Ha di dao kiém tra 5
doan tong chiéu sau dao 13 27 m.

Khoan ldy mdu kiém tra. Sau khi hoan thanh
KPCADH 14 ngay thi tién hanh khoan liy mau
dung tAm tuong dé kiém tra. Cong tac khoan
nhur sau: khoan hai diém dang tam hai coc tiép
giap nhau va mot diém chinh giira phan ndi tiép
giita hai coc. Lya chon vi tri khoan bat ky dé 1iy
mau thi nghiém thim. M&i mét don nguyén
cong trinh can b tri mot diém kiém tra. Dap
Thanh Ha bd tri 5 vi tri kiém tra, s6 luong mau
kiém tra 1a 38 mau.

Pado giéng giéng thi nghiém. Pao giéng giéng
thi nghiém sau khi di két thiic qué trinh phut 7
ngay, vi tri giéng nén b tri & noi c6 tang dat
phirc tap, lwong mét vira nhiéu, c6 kha ning bj

A A —~ A . [ve
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3 m?, trong dat cudi so6i khéng nhé hon 4.5 m?.
Dap Thanh Ha bd tri tong 2 giéng, két qua kiém
tra thim cho théy hé s6 thdm thu duoc 1a K =
1.48x10° cmy/s, nhé hon hé s6 thim thiét ké i
%10 cm/s (i=1-9), chat luong thoa man diéu
kién thiét ké.

6. KET LUAN

Bai viét tong hop cac ndi dung vé nguyén ly
cong nghé, thong sb thiét ké va thi cong,
phuong phép danh gia chat lvgng tudng XMD
tao boi KPCAPH. Céc sb lidu tong hop co ¥
nghia 16n trong viéc nghién ctru &p dung mot
cong nghé méi - KPCAPH dé chong thim dé,
dap va hé moéng & nudc ta.

So voi KPCA xoay tron (Jet Grouting) dé tao
tuong chdng thim, KPCAPH c6 uvu diém thi
cong nhanh, lugng dung vira xi mang it, chi phi
thap. KPCADH c6 uu diém nbi trdi la tao duogc
tuong chdng thim xi mang dat trong nén dat cat
thd, cudi, soi — d6 13 loai dat nén Jet Grouting
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hién chua khic phuc dugc. Can cin cir vao yéu
cau thiét ké cua tudng chdng tham nhu hé sd
thim, chiéu dai, chiéu sau tuong, loai dat nén
dé luan ching lya chon phuong phap KPCA
phu hop.

C6 thé tan dung hé thong thiét bi KPCA Jet
Grouting hién c6 tai Viét Nam dé thuc hién
cong nghé KPCADH bing cach gia cong thém
bo phan diéu chinh huéng phut, hodc thay thé

|  KHOAHQC CONG NGHE
khéc nhu may bom vita cao ap, may bom nudc
cao ap, may nén khi, may tron vira v.v... co thé
dong thoi st dung cho Jet Grouting va
KPCADH.
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