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Pai hoc Giao théng vdn tdi
1. Giéi thiéu
Trong nhitng nam gan day cong nghé coc khoan nhoi dang ngay cang phat
trién va dp dung rong rai trong céc cong trinh ca nudc, dic biét 1a cdc cong
trinh trong viing dia chat x4u. Cling vdi viéc phét trién cta cong nghé, trinh
do thi cong coc khoan nhdi cuia cdc nha thau xay dung cling ngay cang dugc
nang cao. Tuy nhién khong tranh khoi nhiing rti ro ding ti€c vé chat luong
coc.
Sau khi thi cong xong coc khoan nhoi, cic thi nghiém nhu thi nghiém siéu
am, thi nghiém thir tinh, thi nghiém thir dong.... dugc tién hanh dé kiém tra
chat lugng coc.
Dai véi cac truong hop chét luong coc khong tot (bé tong khong dong nhat)
thi phai c6 cac bién phap xtr 1y kip thoi va hiéu qua.
Bai bao trinh bay mot s6 kinh nghiém budc dau ap dung cac phuong phap
phun vita dé stra chita coc khoan nhéi ¢6 chét luong bé tong khong déng
nhat & phan chan coc. Phuong phdp nay kha dién hinh va hiéu qua da duoc
ap dung cho mot s6 cong trinh & Viét nam trong nam qua.

2. Cac budc tién hanh
1. Phan tich két qua thi nghiém siéu am
2. Tim hi€u nguyén nhan
3. Phan loai cac hu hong theo mitc do
4

. Dua ra cac bién phap stra chita cho cac mic do hu hdng va cac tiéu chi
can dat duogc sau khi stra chita

5. Tién hanh cong tac sua chira
6. Kiém tra hiéu qua cong tac sira chita qua thi nghiém khoan 161, nén tinh...
3. Phan loai cac phuong phap

Tuy theo mitc do va vi tri khong dong nhét ctia bé tong ma c6 cac phuong
phap thich hop. Céc phuong phdo chi ra sau day chi ap dung cho coc cé
phan bé tong khong dong nhét & chan coc.

- Phuong phéap 1: Phuong phdp gia c¢6 cho than coc phan chan coc bi hong,
bom vita gia c6 vao chan coc. Phuong phdp nay c6 thé 4p dung stra chita cac
coc hong & chan coc véi chiéu cao clia ving bé tong khong dong nhét nho
hon 1m

- Phuong phép 2: Phuong phap gia c6 cho dat nén ¢ xung quanh chan coc,
phun vita vao dit nén xung quanh coc. Phuong phdp nay c6 thé dp dung dé
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stra chita cac coc hong & chan coc véi chiéu cao ctia viing bé tong khong
dong nhat trong khoang 1~5m

- Phuong phédp 3: Phuong phdp thay thé hoan toan coc mdi, thi cong thém
coc khoan nhéi & bén canh, m& rong dai coc. Phuong phap nay danh cho
cdc coc hong & chan coc véi chiéu cao cua viing bé tong khong dong nhat
16n hon Sm

4. Chi tiét cac phuong phap chinh

4.1 Phuong phap bom vira gia c6 phan than coc c6 chat lugng bé tong
khong dong nhat (Injection Grouting)

Bom vita gia c6 than coc 1a mot trong nhitng bién phap phé bién dé sira chita
coc ¢c6 chat lugng bé tong khong dong nhat. Cong tdc bom vita nay c6 thé
tién hanh qua cac 16 khoan 16i.

Thuc t€ néu nhat ky thi cong cho thdy khong c6 su cd nao xay ra trong qua
trinh thi cong nhu sap vdch, tic 6ng bom bé tong... thi phan chat lugng bé
tong khong dong nhat thuong roi vao phan chan coc do qua trinh lam sach
truc khi d6 bé tong khong duoc t6t. D6i véi trudng hop chan coc ¢6 chat
luong bé tong khong tot trong khodng chiéu cao dudi 1m c6 thé 4p dung
phuong phdp bom vita xudng tan phin chan coc dé gia c6 coc.

Trong truong hgp coc da cd san cac ong siéu am dat doc trong than coc thi
c6 thé tan dung luon nhitng 6ng siéu am d6é dé bom vita stra chita chan coc.
Bom vita 4p luc cao qua cac Ong siéu am xudng tan chan coc, phan bé tong
khong dong nhat & chan coc sé dugc gia co.

Viéc tan dung ndy c6 vu diém 12 thao tdc nhanh, khong mat thoi gian khoan
coc cling nhu khong 1am anh hudng t6i than coc, dam bao vita dugc bom
xuong dén tan chan coc.

Cic thi nghiém nhu khoan 161, thit tinh... da dugc tién hanh dé kiém ching
cho phuong phap nay, mau khoan 16i 14y 1én dugec dem di nén. K&t qua cho
thay cuong do nén mau khoan 16i tuong duong tham chi con 16n hon cuong
do bé tong coc (290kg/cm?). Piéu nay cho thdy phuong phip bom vita 4p
luc qua 6ng siéu am hoan toan c6 thé d4p dung dé gia c6 cho phan chan coc
bi hong véi mite do hu hong khong 16n 1am (Chiéu cao ving bé tong khong
dong nhat nhé hon 1m)

TalLlieuXD.com
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a. Trinh tu thi cong

Trinh tu siéu Am dugc néu ngén gon trong biéu do 1 du6i day. Trinh tu thi
cong nay chi dp dung cho céc coc khoan nhoi da dat san 6ng siéu am.

Lam sach chan coc bang nudc dp luc bom
qua mot 6ng siéu am bat ky (20kg/cm?).

Tién hanh tuong tu qua cac 6ng siéu am
con lai

Tién hanh cong tic bom vita qua mot ong
siéu am vai ty 1& nudc/ximang 1la 100%

Khi 4p sudt dat t6i 20kg/cm?, tiép tuc tién
hanh cong tac bom vita qua 6ng siéu am dé
v6i ty 1& nude/ximang 12 55%

Khi 4p sudt dat t6i 40kg/cm?, ti€p tuc tién
hanh cong tac bom vita qua dng sonic do6 véi
ty 1& nudc/ximang 1a 40%

Khi 4p sudt dat t6i 50kg/cm?, tién hanh cong
tac bom vita qua cac ng sonic con lai véi ty
1¢ nudc/ximang 1a 40%

Khi 4p sudt dat t6i S0kg/cm?, dimg cong tic
bom vita

Két thuc

Biéu do 1: Trinh tu thi cong bom vita gia cé phdn than coc
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b. Chi tiét cdc budc thi cong
Chi tiét cac budc thi cong dugc minh hoa & hinh 1 duéi day.

1. Lam sach chan coc 2. Bom vita 4p luc

, Thung tron vita Thung tron vita
Van m& ' \ a ’ Van don ! R n ;
1 s ----l

ong sonic {|| ong sonic

| Coc khoan nhoi | Coc khoan nhoi

Mo ting van — Dong tit ca

dé 1am sach cac van
ong bom vita ong bom vita

Hinh 1: Chi tiét cdc budc thi cong

Cic budc thi cong c6 thé dugc chia thanh bon budc chinh nhu sau:

- Budc 1: M6 day ong siéu am

Treo gy sit vao can cau va dung cin cdu nang lén nang xudng phd v tat ca
cac day 16 6ng siéu am

- Budc 2: Lam sach chan coc bang nuéc dp luc

Hinh 2: Han 6ng bom vita vao ong siéu adm va do kiém tra dé sdu
(dnh bi xod dé thu nhd file)

Han 6ng bom vita vao ong siéu am qua cut ndi. Bom nudc ap luc vao, bun
dat s€ dugc thoat ra qua 6ng. Bom nudc vao dén khi nuéc thoat ra khong
con 14n bun dat nita thi chuyén 6ng bom sang 6ng siéu am ti€p theo va lap
lai qud trinh tuong tu. Tai thoi diém cu6i cling cua cong tac 1am sach nay,
4p luc nu6e phai 16n hon 20kg/cm?

- Buéc 3: Bom vita ap luc

Sau khi hoan thanh cong tac lam sach, noi voi bom vita vao mot 6ng siéu
am bat ky va bit ddu cong tac bom vita. Tai thoi diém ban ddu nay cac van
O cac Ong siéu am khac s€ dugc ma ra.
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Khi bat dau cong tac bom vita, vita bom s& dugc ti€n hanh cing véi nudc,
kiém tra xem nuGc c6 thodt ra & cac ong doi dién hay khong. Sau khi xdc
nhan da c¢6 nude thodt ra, bom vita Xi mang loang vao thay cho nuéc. DBén
khi 4p luc vita dat 20kg/cm?® hay khéi luong vita bom vao 1én dén 1,0m3 cho
cac coc dudng kinh 1,5m va 0,5m3 cho céc coc dudong kinh 1,0m thi c6 thé
tam dirng cong tdc bom vita.

Ti€p tuc qua trinh bom vita xi mang ham luong dac hon (N/X =55%). Néu
vita xi mang bi thoat ra qua cac ong siéu am con lai thi phai déng cac van
ctia cac 6ng do lai va ti€p tuc qua trinh bom vita.

Khi 4p luc vita dat t6i 40kg/cm” hay khoi luong vita bom vao 1én dén 2,0m3
cho c4c coc duong kinh 1,5m va 0,9m3 cho cic coc dudong kinh 1,0m thi cé
thé tam dimg cong tdc bom vita.

Tiép tuc qua trinh bom vira Xi mang ham lugng dac hon nita (N/X =40%).
Khi 4p luc vita dat t6i 50kg/cm? thi dimg cong tac bom vita cho 6ng siéu am
do.

Tiép tuc qua trinh bom vita cho 6ng siéu am tié€p theo véi ty 1€ tron thiét ké
(N/X=40%). Tuong tu van & 6ng siéu am vira bom vita s€ dugc dong lai va &
cac 6ng con lai s& dugc mo ra trong qua trinh bom vita

Khi 4p luc vita dat t6i 50kg/cm? thi dimg cong tac bom vita cho 6ng siéu am
dé va chuyén sang cdc 6ng tié€p theo cho dén khi hoan thanh cong tic bom
vita cho tat ca cac ong siéu am.

- Budc 4: Bao dudng
Sau khi bom vita xong tat ca cdc 6ng siéu am déu dugc dong lai va khong
dugc va cham vao Ong siéu am trong thoi gian vira xi mang ninh két, it nhat
la 24 tiéng.
c. Ty lé tron vita
Néu cuong do coc khoan nhdi 14 290 kg/cm?, cudng do vita bom gia c6
cling sé 1y 1a 290kg/cm?®. Véi cuong do vita nhu vay, sau nhiéu cudc tron
thir, ty 1én vita tron duoc dua ra trong bang 1 dudi day.

Bang 1: Ty lé tron viia bom gia ¢ thdn coc.

A 1ia X1 mang . :
Vit liéu N/X PCB30 Nudc Phu gia
Khoi luong cho 100% 760kg 760kg Kh(:)ng 0(3
1m? vita 55% 1146kg 630kg Khong c6
40% 1383kg 553kg Khong c6
5
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d. Thiét bi chu yéu

Phuong phap nay chi yéu ciu céc thiét bi chu yéu sau:

1. May bom vita cong sudt 50~60kg/cm? (Xem hinh 3)
2. May tron vita cong sudt 150~200 lit.

3.  Voi bom vira, van, cut noi...

Hinh 3: Mdy bom vita(dnh bi xod dé thu nhd file)

e. Ap luc bom vita

Sau khi tié€n hanh tinh todn cing véGi cac cudc thlir nghiém bom thir, ap luc
bom vita du tinh dua ra trong bang 2 du6i day. Ap luc bom vita niy 4p dung
cho Ong siéu am c6 dudng kinh 50cm, khi dudng kinh ong siéu am thay doi,
can phai tinh toan lai ap luc bom vira.

Bdng 2: Ap luc bom viia du tinh.

Chiéu dai coc (m) 35 40 45 50

Ap luc 16n nhat (kg/cm?) 60 | 68 | 77 85

f. Két qud thi nghiém kiém tra hiéu qud cong tdc sva chiia

Sau khi hoan thanh cong tic sira chita, tién hanh cac thi nghiém kiém tra
bing cdc phuong phap nhu nén tinh, thir dong, khoan 16i 14y mau. Két qua
trong bang 3 dudi day dugc trich ra tir mot cong trinh coc khoan nhoi da ap
dung phuong phap bom vita qua ong siéu am dé sira chita coc dudng kinh
1,5m, chiéu cao phan bé tong khong dong nhat nho hon 1m.

Bdng 3: Két qud thu duoc qua cdc thi nghiém
nén tinh, thu dong, khoan loi.

Dkli,ﬁﬁg CE{;?CC(?CO Tai trong thiét k& trEil Téng bo
Phuong phan cc (tén) ME | do ldn | 1dn du
phdp thi | coc hong thu
nghiém Té hop | T6 hop .
(m) M | thuong | dong dat | @M | (mm) | (mm)
) 501 | 2315 | 0225
I\feﬁ 15 1 501 870
fin 1002 | 5.865 | 0,360
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N N Stic P R
Dl{ong Chlfu €49 | Tyi trong thiét k&€ | khang Sl,IC ang
Phuong | kinh phéan coc (tan) do ma khang suc
phép thi | coc¢ hong Gt dau coc | khang
nghi¢m Té h Té h
Shop | Téhop | .. ) )
(m) (m) thuong | dong dsit (tan) (tan) (tan)
(;[g;ug 1,5 1 501 870 12954 | 450.5 | 17459
Phuong Puong kinh Chiéu cao Cuong do thiét k& Cuong do nén
php thi coc phan coc hong ctia coc mau
nghiém | (m) (m) (kg/cm?) (kg/cm’)
Ko | s 1 290 3459

4.2 Phuong phap phun vita gia c6 phan dat nén xung quanh chan coc cé
chat luong bé tong khong dong nhat (Column Jet Grouti ng)

D6i v6i truong hop chan coc ¢6 chét luong bé tong khong t6t v6i chiéu cao
phan bé tong khong déng nhat 16n hon 1m c6 thé 4p dung phuong phédp
phun vita xuéng tan do sau chan coc dé gia cd dit nén xung quanh coc.

D6i v6i phuong phép gia co dat nén nay c6 thé 4p dung phu’ofng phép phun
vita tao cot (Column Jet Grouting). Pay la phuong phap stt dung may phun
vita qua cdc 16 khoan bén canh than coc, phun vita vao nén dat xung quanh
chan coc d€ gia c6 nén dat. Diéu d6 dong thoi vdi viéc nang cao do nén dat
chiu luc 1én, chan coc s& dugc chong vao nén vita vira phun vao nay. Day
khoi vita du dinh gia c¢6 s€ thdp hon chan coc thuc t€ 0,5m. Dinh khoi vira
du dinh gia c6 s& cao hon dinh cua phan bé tong khong dong nhat tix
1,0~2,0m.

Dé khing dinh cho hiéu qua ctia phuong phép nay nguoi ta da tién hanh lam
céc cudc thir nghiém phun vita & do sau 3m, sau d6 dao lén kiém tra hiéu
qua cta cong tac phun vita d6 nhu do kich thudc khai vita phun xuéng, 14y
mau dem di nén thir... Ngoai ra cong tdc phun vita nay cting da dudc ap
dung dé slra chita coc cho mot s6 cong trinh. Sau khi sta chita céc thi
nghiém nhu thir tinh thir dong, khoan 16i ... cling da dugc tién hanh dé kiém
chiing. Két qua cho thay phuong phdp phun vita hoan toan c6 thé 4p dung
dé stra chita chan coc v6i chiéu cao phin coc hong nhd hon 5~7m.

a. Trinh tu thi cong
Trinh tu siéu am dugc néu ngén gon trong biéu do 2 dudi day.

Chuan bi ho chita bun dat '
7
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Khoan 16 bén canh coc dén do sau thap hon

do sau day khoi vita du dinh gia c6 60cm.

Phun thir nuée, khi va vira xi mang xuéng
day 16 khoan qua 6ng 3 vich

Vira nhac vira quay 6ng 3 vach 1én vira phun
vita vao

Khi cao d6 cua voi phun dat dén cao do gia
co du dinh, dung cong tic phun rit 6ng 3
vach ra

Két thuc

Biéu do 2: Trinh tu thi cong phun vita gia cé ddt nén xung quanh chdn coc
b. Chi tiét cdc budc thi cong
Chi tiét cac budc thi cong dugc minh hoa & hinh 5 duéi day.

EILIEUXD.BBM

Tai ligu xdy dung - Kién thitc xdy dung
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1. Khoan 2. Phun thu 3. Phun vira 4. Rut 6ng, két thiic

1 1 1 1
OO0 OO0 OO0 DO —0O0
d d d
| | |
REEE £o2 =5
(I =t=t= == e s o
Vung BT khong tot Vung da duogc gia co
(AN

Hinh 4: Cdc buoc thi cong

phun viia gia co ddt nén xung quanh chdn coc

Céc budc thi cong c6 thé dugc chia thanh bon bude chinh nhu sau:
- Bu6c chuin bi

Chuén bi ho chita dung dich dit cho qu4 trinh thay thé dat. Téng kha ning
ctia h6 chita dung dich dat phai 16n hon khoi luong dat dugc vita Xi mang
thay thé. Néu khong dao ho chita thi phai chuén bi san thi cong dé giit may
cao hon.

K¢ su xac nhan vi tri tim 16 khoan. Vi tri tim 16 khoan c6 thé xé dich mot
chit do cdc diéu kién chi phoi nhu ¢6 chudng ngai vat... Xac dinh do
nghiéng can thiét ctia 6ng véach theo vi tri ctia di€ém tai khu vuc cén gia c6 &
chan coc.

- Bu6c 1: Khoan

Sau khi xdc dinh duoc tim 16 khoan, dat mdy khoan theo do nghiéng can
thiét. Khoan vao long dat dén do sau thap hon do sau day khoi vita du dinh
gia c6 60cm.

Do nghiéng cua 16 khoan dugc duy tri bing thuc nghiéng trong suét qué
trinh khoan va dugc kiém tra bang thié€t bi do do nghiéng sau khi khoan
xong dé dua dng phun vao vi tri twong ting
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Néu chan ong vach bi léch huéng 16n hon qui dinh thi s€ phai rat 6ng vach
lén va dung vita xi mang 14p ddy 16. Sau mot ngay tién hanh khoan lai 16
khéc.

Budc 2: Phun thur

Dua 6ng 3 vdch vao ddy 16 khoan. Rit 6ng vach I1én khoi ving can gia c6
nhung nho hon 16m tinh tir dinh khéi vita du dinh gia c6 dé gitt 6n dinh chat
luong vita phun tai dinh cin 1am sach bang théi khi. Phun thir biang may
nén khi, phun nuéc 4p luc cao va vira xi mang vao.

- Bu6ce 3: Phun vita

Néu 1an phun thir thoa man thi bat dau phun vita vao. Ci sau 30 giay lai
nhac ong phun 1én. Téc do quay ctua 6ng phun duge gitt & muc do 5~6 vong
trong 1 phit d€ 1am sao c6 thé thay dan dat dén khi dat duoc dién tich gia c6
nhu du dinh.

Dac trung ciia may phun vita st dung & day la dng ba vach. Mo hinh lam
viéc cuia 6ng ba vach dugc minh hoa bang hinh 5 duéi day.

Bom nudc dp luc (400kg/cm2)
Bom khi nén (7kg/cm2)
Bom vira xi mang (20kg/cm2)

ooooooﬁ
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Phun khi nén (7kg/cm?2)
Phun nudc dp luc (400kg/cm2)
Phun khi nén (7kg/cm?2)

<M;w> {vv;»f

<7

i35

<7

Phun vita xi mang b

(20kg/cm2) bﬂm

Hinh 5: Mo hinh lam viéc ong 3 vdach mdy phun vita

- Budc 4: Rut 6ng phun ra va két thic

Khi cao do ctia voi phun dat dén cao do gia c6 du dinh thi ding cong tac
phun va quay lai dé rit din dan 6ng phun ra. Trong qua trinh rit 6ng phun
ra vita xi mang s& lién tuc dugc thao ra dé 1ap day 16 khoan dé chong lai 4nh
hudng cua dat nén xung quanh

Hinh 6 du6i didy minh hoa chu trinh 1am viéc cua mdy phun vira 6ng ba
vach.
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1. Khoan

bit hién trang

2. Cat dat

Khu vyc cén gia c6

bit hién trang

cdn cdi tao 60cm

=
3|
3|

Khoan sau hon nén dat

Vita xi mang
—

Ruit 6ng vich lén
Phun thtr

€| Phun nuéc va khi

- 1
3. Phun vita 4. Két thic
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Hinh 6: Chu trinh lam viéc cua mdy phun viia

c. Tylé tron viia

Phuong phép nay chi mong doi cudng do vita bom 1a 30kgf/cm?, tic 1a gia
c6 thém cho dat xung quanh chan coc. Véi cuong do vita nhu vay, sau nhiéu
cudc tron tht, ty 1én vita tron duoc dua ra trong bang 4 dudi day.

Badng 4: Ty lé tron viia bom gia c6 ddt nén xung quanh chdn coc.

Xi mang 760 kg
Phu gia 12 kg
Nudce 750 kg

d. Thiét bi chu yéu
Phuong phép nay yéu cau cac thiét bi chu yéu liét ké trong bang 5 dudi day:

Bdng 5: Thiét bi chu yéu
phuong phdp gia c6 ddt nén xung quanh chdn coc.

TT Tén thiét bi Loai Cong suat
1 May phun vira CJG-150K 30kW
(Hinh 7)
2 May bom ap luc cao SG-75 S55kW
3 May phun vira SG-30 22kW
4 May khoan MG-15 11kW
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5 Panel diéu khién KGR303 2kW

6 May tron vira NMA-1000L

7 May nén DENYO DIS-765US 1,27MPa
8 Bom dim 2 inch 2kW

9 May phun lam sach 3, 7kW
10 Mady bom cét 4 inch 11kW
11 | Ongvich d =142mm,1=2,0m

12 Ong 3 vich d =90mm, 1 =3,0m

13 Voi 4p luc cao d =19 mm, L =20m

14 Can c4u 25 tan

15 Thung nudc 20m3

16 | My phat dien B

e. Két qud thi nghiém kiém tra hiéu qud ciia phuong phdp sita chita

Hinh 7: Mdy phun vita (dnh bi xod dé thu nhd file)

Sau khi hoan thanh cong tic stra chita, tién hanh céc thi nghiém kiém tra
bang cdc phuong phip nhu nén tinh, thir dong, khoan 16i 14y mau. Két qua
trong bang 6 dudi day dugc trich ra tir mot cong trinh coc khoan nhoéi da ap
dung phuong phap phun vita dé€ gia c6 nén dat xung quanh chan coc dudng
kinh 1,5m, chi€u cao phan bé tong khong dong nhit 16n hon Sm.

Bdng 6: Két qud thu duoc qua cdc thi nghiém

nén tinh, thu déong, khoan léi.

Chiéu cao Tdi .
Phuong | Duong hi trong | . thit Tong | Do lun
phip | kinhcoc | PPN C9C | thiet artrong dolin | du
thi hong | "y«
nghiém
(m) (m) (tan) | (tén) (mm) | (mm)
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( 432 100% | 2,440 | 0,287
nen 1,5 5 432
n 864 | 200% | 5,675 | 0,197
R A Stic Stic 2
Budng | Chiu cao | o000 thigt ke | khdng | khdng | LOn8
kinh phan coc S N suc
Phuong hé (tan) do ma dau Khi
phap thi | ©°€ ong St coc dng
nghiém
Té hop | T6 hop . - .
(m) thuong | dong dat (tan) (tan) (tan)
(’1I:hu 1,5 432 778 1248,50 | 382,00 | 1630,5
ong
Phuong | Duong kinh Chiéu cao Cuong do can dat | Cuong do nén mau
phap thi coc phan coc duoc cuia nén dat
nghiém hong gia cO
(m) (m) (kg/cm?) (kg/cm?)
Khoan 1,5 5 30 80,40
161

Hinh 8 duéi day 1a hinh chup mau phun vita gia c6 dat & do sau Sm dudi
long dat sau khi phun xong va dugc dao lén dé kiém tra bing mat that.

5. Két luan

Hinh 8: Thi nghiém dao truc tiép do dac kich thudc

khoi phun viia thi trong long dit

(dnh bi xod dé thu nhd file)

Trén co s& cdc kinh nghiém dp dung phuong phdp phun vita sau dé sira chita coc
khoan nhéi & mot s6 cong trinh & nuéc ta vira qua c6 thé két luan ring trong cac
phuong phap stra chita coc da duoc 4p dung hién nay, phuong phap phun vita tao
cot (Column Jet Grouting) 1a mot trong nhitng phuong phap stra chita hiéu qua va
triét dé nhat, nhat 12 doi véi nhitng coc c6 chiéu cao phan bé tong khong déng nhat

tuong doi 16n (tr Im dén Sm).
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TAI LIEU THAM KHAO

1. Mot s6 Ho so S}ﬁ’a chita coc cong trinh & Ha noi (Bo Giao thong van tai)
2. NGUYEN VIET TRUNG, LE THANH LIEM
Coc khoan nhoi trong cong trinh giao thong, NXB Xay dung, Ha noi, 2003
3. NGUYEN BA KE
Thi cong Coc khoan nhoi, NXB Xay dung ,Ha ndi ,1997
4. Phuong phép stra chita coc khoan nhoi — Nha thau Obayashi va Sumitomo
(Nhat Ban)

TOM TAT TIENG VIET

Gié6i thiéu mot s6 phuong phédp stra chita coc khoan nhdi ¢6 chat luong khong
dong nhit qua viéc dp dung cong nghé phun vita, dac biét 1a cong nghé CIG
(Column Jet Grouting), cong nghé phun vita sit dung mdy phun vita 6ng 3 vach.
Day 1a mot phuong phap stta chita coc hiéu qua da dugc 4p dung dé sira chita cho
mot s6 cong trinh xay dung cac nha cao tang ciing nhu cong trinh cau & Viét Nam.
Bai viét dua ra nhitng s6 liéu thi nghiém cu thé kiém tra hiéu qua clia phuong phdp.
Qua cdc két quéa kiém tra c6 thé khang dinh tinh hiéu qua ctia phuong phdp phut
vita cling nhu trién vong 4p dung & Viét Nam.

TOM TAT TIENG ANH

This paper introduces a remedial method for non-homogeneous bored piles
applying Column Jet Grouting method, especially Column Jet Grouting with jet
grouting machine using the triple pipe. This method is effective, applied for
remedial works at some building constructions and bridge in Vietnam. Some
results are also presented. Based on the tesing results, the effect of the method and
prospect of applying this method in Vietnam is confimed.

EILIEUXD.GDM

Tdi liéu xdy dung - Kién thite xdy ding
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