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NGHIEN CUU THIET B KHOAN MG RONG PAY COC NHOI
- LICH SU PHAT TRIEN VA TINH TRANG HIEN TAI

Tran Thi Héng
Trudng Pai hoc Ky thuit
(Bai nhdn ngay 10/12/1999)

TOM TAT : Coc nhdi md réng ddy dang hinh chuéng da dugc nghién citu itng dung ¢ Hoa Ky
tit nhitng ndm 1890s nhdm tdng khd ndng chju tdi ddu coc. Lic ddu, ddy hé'md réng dugc dao
bdng tay, mdc dii cdc thiét bj khoan dao méd rong ddy da dugc nghién citu va ung dung. d
Chdu Au, thiét bj khoan md réng ddy hd coc nhdi da dugc trién lam tai Hi chg “Thiét bi
khoan coc nhdi” t8 chitc & Ludn Pén ndm 1966. O Nhdt Bdn, cdc phuong phdp va thiét bj
khoan coc nhéi dai vdi ddy md réng dugc nghién ciu ung dung va trd nén phd bién tix ndm
1971. Sau khi xem xét cdc phuong phdp va thiét bi sit dung trong thi cong coc nhdi md rjng
ddy trén thé gidi, tdc gid gidi thiéu khuynh hudng gdn ddy vdi hy vong thu hiit si quan tam ciia

cdc Céng ty xdy dung Viét Nam.

1. PAT VAN Pi

Coc nhdi 12 loai coc dugc ché tao tai chd biing cdch khoan nhiing 15 coc trong
nén dat, sau d6 truc ti€p rét vat lidu (bé-tdng, bé-tdng c6t thép hodc cit) vao nhitng
16 coc d6 dé€ tao thanh coc.

Theo phudng thifc truyén tdi xudng nén ngudi ta phin ra 4 loai coc nhdi nhu
sau:-

a. Coc tya: coc dudc tya trén nén dit cing, cdc ting latarit hodc dd. Trong
trudng hgp ndy ngudi ta bé qua lyc ma-sat cla 16p dit bao quanh coc, tai trong cia
méng truyén ti¥ ddu coc, qua thin coc, ddy coc vao 16p dat tya.

b. Coc “ma-sdt™: 13 loai coc dugc thi€t k€ chiu tai trong nhd ma-sit bén khi
coc xuyén qua d4 hoic tang dit cing, khong tinh dén luc cin diu coc.

c. Coc két hop : coc c6 két cAu nhu hai loai coc trén, nhung tdi trong cia méng

truyén qua cd ddu coc va thanh bén chiu ma-sat ctia coc.
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d. Coc md rong ddy: la loai coc dugc thi€t k€& chiu tai trong & diu coc (coc
tira). Ciing véi viéc st dung nhiéu loai dung dich giif thanh (bentonite) thi vigc thi

cong coc nhdi md rong ddy cang phat tri€n vi nd c6 nhitng uu di€m 16n vé mit kinh

e

te.

Coc nhdi md rong day di dugc dng dung & Hoa-ky va chéu Au tir nhitng nim
1890s, nhdm ting sic chiu tAi ciia coc, tan dung cudng do dat & mii coc. Tuy c6 rdt
nhidu wu diém, nhung loai coc ndy ciing nhu cong nghé va thi€t bi chua dugc dua
vao Ung dung & Viét nam. Trong khudn khd bai bdo nay, tdc gid mudn gidi thiéu
lich st phét trién: cong nghé va thiét bi khoan coc nhdi md rong ddy.

2. CAC GIAI POAN PHAT TRIEN CUA THIET Bf VA CONG NGHE KHOAN
COC NHOI MG RONG PAY

Ong ety bling g

- - Coc nhdi md rong ddy di dugc dng dung &

£ Ging Vg
______ Hoa-ky va Chéu Au tit nhitng nim 1890s nhim
E?;E——wwm gidm 4p luc 1én 16p dat tya tdi gidi han cho phép.
i Nam 1890, khi xdy dyng nhifng tda nha cao tang
/ vexms e \ !/,”m,ma '“_‘1_ & Chicago, ngudi ta nhan thdy mudn ddp dng dudc
i s sy nhitng tdi trong 16n truyén xudng nén, thi dudng’

kinh va chiéu sdu clia coc phai dugc ting 1&n rat nhiéu. Nhdm khic phuc nhitng kh
khin dé va tang kha ning chiu tdi ddu coc, ngudi ta dd md rong day coc khoan nhoi.
Va phudng phép da Chicago ra d&i nim 1892. Phudng phdp nay dudc trinh bay &
hinh 1a, trong d6, khi dio ngudi ta si dung cdc ong bao bing gb, dudc ndi bing cic
vong thép. Cdc dng bao ¢ chiéu dai t&i thiéu 1a 3.5ft (1.07m), ddy coc hinh.chudng
dugc dio bing thi cong.

Ti€p sau d6 phuong phdp Gaw ra ddi dua trén cd s§ phuong phdp Chicago
(hinh 2b), & day 6ng bao bing gd dugc thay thé bing cdc 6ng 16ng bing thép: 6ng

diu tién c6 chidu dai 6ft (1.83m), Sng thi hai nim trong dng thit nhat cé dudng kinh
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nhd hon 2 in (5.1cm). Phdn giao nhau gia hai 6ng khodng 4 + 6ft (1.22 + 2.44m),
cdc Ong dugc néi lién tyuc vio nhau. P4y md rong dugc dao bing thd cong.

Nam 1930, & Nhat Bén, Kira Deep Foundation Company da phat trién
“Phuong phdp méng sdu Kida” ma nguyén Iy 1am viéc ctia n6 vin duge sit dung
rong rdi cho dén ngay nay. Trong phudng phép nay, khi dio hd ngudi ta s dung céc
6ng thép d€ chéng sup, va cdc 6ng nay dudc ndi véi nhau bing cdc vong thép. HE
coc va phdn md rdng ddy déu dugc dao bing thi cong. Pudng kinh cdc vong thép tir
1.4 + 5m, c6 thé dao t6i d6 sdu khodng 10 + 20m.

Pén nim 1955, Céng ty nén moéng Shimizu da c6 'nhtfng cdi ti€n trong phudng
phédp nay nhu: ng ch6ng dugc dua vio biingthi€t bi thiy lvc, h§ coc dudc dio bing
mdy. Ddy h6 coc md rong vin dugc dao bing thi cong, trude khi dio ddy ho md
rong, ngudi ta ding bom hit hé&t nudc. Phudng phdp nay ddnh ddu mot ti€n bd méi
trong cOng nghé thi cong méng coc nhdi & Nhit ban 1a 14n ddu tién hé coc nhdi
dugc dao bing céc thi€t bj co gidi.

Nim 1971,. Cong ty Mdy x4y dung Hokushin da @ng dung phudng phip ding
Ong bao trén toan bd dd sdu clia hd khoan (all casing). Coc dugc dao bdng mdy, con.
ddy coc vén phdi m3 réng bing phudng phép thi cong sau khi diing bom hiit hét
nudc ra khéi hd.

Nam 1966, & Luén-don, trong Hoi nghi Qudc t€ vé cdc phuong phdp déng coc,
¢6 hai thi€t bi khoan mé rong ddy coc dugc gidi thiéu.

Khi so sdnh hai loai thi€t bi trén, mdt
s6 nhin xét dudc riit ra nhu sau:
o ( thi€t bi m& tir trén xudng (up-
. open), ning sudt cao hon. Hanh trinh ctia
con trugt ngdn hon so véi loai md tir dudi

- 1én (0.76m)

() LuGi cft mdtrén xulig () Ludi et md oY dudi 18k

Hinh 2 Nbimg 1hig bj kboan mid tdig ddy coc nbidi 3 Ank
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e O thi€t bi m& tir dudi 1én (down-open), c¢d cAu lam viéc an toan hon.

Nguyén 1y 1am viéc clia cd hai thi€t bi giéng nhau & chd 1a: cdc thi€t bi nay
déu nhan chuyén dong quay tit ban quay qua kelly bar. D4t cit ra dugc dua ra ngoai
bing gau. Pudng kinh ddy dugc md rong t6i 3.7m, trong trudng hgp dic biét c6 thé
md rong dén 7.3m. Tuy vdy, trong thdi gian nay, dio thi cong vin rit phd bién vi
da0 bing mdy chdm hon va khong hiéu qua. Trong trudng hgp gip dat dd ciing thi
phdi dao bing thi cong.

Niam 1972, Tchevotaliov di gidi thi€u phudng phdp md rdng ddy coc trong xay
dung din dung, 6ng di dua ra § ki€n 1a coc md rong ddy cling rat hiéu qua trong
diéu kién d4t hoang thd, vi du nhu d4t hoang thd & viing sdng Mississipi.

Ciing nam 1972 viéc md rong ddy coc da dugc thyc hién & trén dat cdt chit hat
trung & Pic. Thiét bi thi cong & diy tuong ty nhu hai thiét bi ¢ hinh.2 va dit trén
nhitng m4y cd s& c6 cong sudt 16n, gau khoan dugc diéu khi€n béng thiy luc. Tuy
vay, k&t qua cida viéc thi cong ndy khdng c6 bdo cdo 16 rang.

Tém lai, c6 thé coi 1a viéc Gng dung thi€t bi va k§ thudt thi cdng md rong ddy
coc nhdi dugc chia thanh ba giai doan phat tri€n nhu sau:

Giai doan thd nhét: thi cong coc bing thi cong, md rong ddy bang thii cong

Giai doan tht hai: thi c6ng coc bing mdy, md rong ddy bing thi cOng

Giai doan ba: thi c6ng toan bd coc va md réng ddy bing mdy

0] Hoa-ky va cdc nuéc Chau Au nhu Anh. Nga, Pic thi thi€t bi va phuong phép
thi cdng coc nhdi mé rong ddy dudc thi€t k& cho dit sét ciing hoic dit hoang thd,
rat kho tng dun.g trong dit c6 nudc ngdm. Phan ddy md rOng khi dao thi cdng nén
van dé an todn rdt quan trong. N&u diéu kién dit dat yéu cdu thi md rong ddy la

mdt bién phép rdt t6t va c6 nhiéu wu diém.
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3. HIEN TRANG SU DUNG PHUGNG PHAP COC NHOI MG RONG PAY VA
THIET BI

Tuy c6 lich sit phat tri€n khd sém nhung viéc &ng dung thi€t bi khoan md rong
ddy coc nhdi con dé dit. Nguyén nhin vi md rong ddy bang mdy chim hon va
khong 4p dung t6t ddi véi dat cing. DAn din ciing v6i sy phét trién cla cng nghé
ch€ tao, thi€t bi khoan md réng ddy coc nhdi cang hoan thién hon.

Tit nhitng nim 1970, nhiéu méy cd s vdi cong sudt 16n dugc ché tao, viéc dng
dung truyén dong thiy luc ciing vdi sy hodn thién cda cong nghé ché tao di thic
ddy su ra doi cda rat nhiéu loai thi€t bi khoan coc nhdi md rong ddy khdc nhau. T
nhitng bdo cdo va nhitng nghién ciu clia céc chuyén gia hang diu trong linh vyc
may xdy dung ta c6 thé tdng quat cac thiét bi khoan md rong ddy coc nhdi nhu sau:

3.1 Céc thi&t bj khoan mé rong ddy coc biing phuong phdp khoan phan
tudn hoan :
Trong phucdng phdp khoan phan tudn hoan, c¢é rt nhi€u loai thi€t bi dugc dng

dung, va c4c thi€t bi nay di dugc Yoden (1991) phin loai nhu sau: _
a. C4c thiét bi c6 1udi cdt trugt xudng: Thi€t bi nay c6 thé c6 tit 1 dén 4 dao

cit. Khi khoan coc thing cdc Iudi cdt 1 duge thu vé& s4t véi truc truyén. Khi khoan

md réng ddy cédc xi—laﬁh thiy luc s& ddy cdc con trugt 4 xudng doc truc 3 va ddy (_:éc

1ui cdt ra ngoai. PAt cdt ra dugc hiit 1én bing bom thiy luc hodc khi nén.

b. Céc thi€t bi c6 ludi cit md

ngang sang hai bén: J day khi

khoan thing thi cdc ludi cdt dudc

xép vao, con khi khoan md rong

L e ddy coc thi cdc ludi cdt duge md ra
-

theo kiéu md 0.
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c. Céc thi€t bi md rong déy tir trén xudng: Khi khoan coc thing cdc ludi cit 1
dugc thu v€ sdt vdi truc truyén. Khi khoan md rdng ddy cdc xi-lanh thiy lyc s& ddy
cdc con trugt 4 xudng doc truc 3 va ddy cac ludi cdt xuéng dudi.

d. Thi&t bi phay, m& rong ddy coc bidng cdch phay ngang ti trong ra ngoai.
Thiét bi ndy thudng dugc st dung trong truong hop dé cing.

3.2 Cic thiét bi khoan md rong ddy coc biing phuong phap khoan dat

& day ta thay ring viéc khoan md rong ddy duge thuc hién bdi gau khoan c¢6
trang bi cdc lui cit da't. C4c ludi cit nay dugc diéu khi€n md ra hai bén bing thiy
I, khi nén hoidc bing trong lugng.

P4t cdt ra rdi vao trong gau, khi gau

ddy dat, n6 dudc ning ra khdi hd khoan,

dat dugc dd dong hodc cho vao phudng

. A A A
ti€n van chuyén.

4 Cc theh b Khoan md g iy coc blug phaang phép kbom 4 Viéc md rong ddy hd bing phuong
phdp khoan dit cé nhiéu wu di€m néu xét vé mit kinh t€ va méi trudng. Phu'dn-g
phdp ndy ngay cang dudc @ng dung rdng rii. Tinh d€n nim 1991 da c6 21 loai thiét -
bi khoan theo phuong phdp ndy dugc ing dung (Yoden, 1991). S8 di chi trong mot
thdi gian ngdn ma phuong phdp khoan di't da thay th€ phudng phdp phdn tudn hoan
trén rat nhiéu cdng trudng x4y dung vi:

e Gid thanh r& hon so v6i phuong phdp khoan phén tudn hoan.
e Khong doi héi dién tich 1én va khdng cdn nhiu loai thi€t bi.

e Xily dat r& hon.

a) CALWELD 45° b) CALWELD 60°
(md rdng ddy 45°) (md rong ddy 60°)

Hinh 5. Céc thi€t bi khoan md rong ddy d Hoa Ky
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e Khoan chinh x4c kich thudc thiét ké.
3.3 Mot s thi€t bi dugc si dung phd bién:
Trong phan nay tdc gid mudn dugc trinh bay mot s8 thi€t bi khoan md rdng

ddy dang dugc st dung rong rdi § Bic My, chiu Au, Nhat-ban va mot s6 nudc khéc.

W i O My va chau Au, céc thiét b khoan md rong ddy he
L khoan coc nhdi thudng dudc thiét k€ 1am viéc trong dat
sét citng, dinh véi d§ thAim nudc thdp va muc nudc ngdm
thdp, k€t cdu thudng don gidn (Hinh 5).

Né&u so sdnh vdi Hoa-ky va Chau Au, thi cdc thiét bi
cda Nhit Ban t6i tAn hon nhiéu, c6ng nghé thi cdng phiic
tap hon. Cdc thi€t bi nay phdi thda man v4i mét dia hinh
dia chat phifc tap: phin 1dn cdc thanh phd
nim doc theo bd bién, bén dudi 13 cic ting
d4't y€u, do phil sa bdi 1dng, day d€n trén 30m.
Muc nuéc ngdm & cdc thanh phé ndy nim
ngay gan mit dat, c6 khi chi cdch mit ddt mot
sk T i i e vai mét. Cdc ting dat cing chiu lyc gdm c6
phudng phap khoan phantanhodn  c4¢ tAng d4t c4t chit hodc d4t pha sdi, ¢6 chi

s6 SPT 16n hon 50 thudng niim & d6 sdu trén 50m.

Y rd f\, A

Phudng phdp khoan phén tudn hoan c¢6 rat nhiéu vu diém, chi y&€u vé mit ning
suidt va vé mit dn dinh thanh hé. Piy 13 phudng phédp
dugc st dung rit sdm d€ khoan nhitng hd coc nhdi sau
qua céc ting dit y&u. Khi ta dang hé thdng khi nén dé

van chuyén dat tir dudi hé 1én thi ta c6 thé khoan nhiing

o AR
Hinh 8

h& khoan c6 d0 siu 16n.

Thi€t bt khoan
oD . oy Phuong phdp khoan dit dang dugc ng dung ngiy

khoan d4t
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cang rong rai hon va c6 xu th€ thay th€ phuong phdp khoan phdn tudn hoan. Bing
chiing 13 trong nam 1985, & Nhat c6 20 phudng phép khoan phdn tudn hoan va chi
stt dung mot phuong phép khoan dét, nhung chi dé€n nam 1991 thi chi con 12 phuong
phap khoan phdn tudn hoan dugc ng dung, va s6 phuong phdp khoan dét da ting
1én 9. Nguyén nhan la do viéc éng dung céc két c&u gon nhe, cdc bd truyén thly lyc
va khi nén. Vi con mot nguyén nhin vo cling quan trong nifa la phudng phdp khoan
d4t khong doi hdi mit bing 16n nhv phuong phép khoan phén tudn hoan. Viéc xif 1y
dat trude khi van chuyén di ndi khic ciing d& dang va dd t6n kém hon.

KET LUAN

Nhﬁ da trinh bay & trén, coc nhdi md rong ddy da dugc Wng dung trong xay
dung hon mot thé k§ va hién nay dd trd nén phd bién & cdc nude phat tri€n vdi cdc
thi€t bi khoan md rong ddy va céng nghé hién dai. Tuy nhién 3 Viét-nam, coc nhdi
md rong ddy vin chuta duge dua vao dp dung, do chua dugc nghi€n ctiu sau vé cong
nghé ciing nhu chwa dugc céc nha xdy dung ddu tw vé thiét bi.

Mong ring véi nhitng dic tinh wu viét, coc nhdi md rong ddy sé dugc dua vao
tng dung trong cong nghé nén méng trong mot twong lai gén, va phét'.triéqn cling vdi -
nhip d§ xay dl_mg cong trinh ngay mdt ting clia dd't nudc ta trong cong cudc hi€n dai
héa — cdng nghi€ép hoa.

RESEARCH ON UNDER-REAMED EQUIPMENT-DEVELOPMENT
HISTORY AND PRESENT SITUATION
Tran Thi Hong

ABSTRACT : Cast-in-place concrete piles with bell bottoms have been developed in the United
States and Europe since the 1890s to reduce the pressure on a bearing stratum to allowable
limits. At the beginning, bell bottoms were excavated by hand, but belling tools or underreamers
were also used. In Europe, machines to enlarge pile bases were introduced at a symposium on
cast-in-place piles held in London 1966. In Japan, methods and equipment to build very long

cast-in-place concrete piles with enlarged bases have been developed and become popular since
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1971. After-revewing the methods and equipment to build piles with enlarged bases developed in

the world, the author introduces the recent trench.
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