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ItA :!1"ft1 :3: 1";:H,:',ill,"*1 :::'H;l
f t ll nay, than c6t neo thuong duoc ldm bing
th6p hoAc sqi thtiy tinh, loai than c6t neo dic ruQt

c6 dudng kinh 1ti+24 mm, loqi than c6t neo r6ng

ruot c6 dudng kinh 30+43 mm, loAi thdn c6t neo

r6ng ru6t thudng it duqc s& dung hon loai than c6t
n"J oa" ruOt. ttien tuong phe hiy than c6t neo
thudng gap trong cdc tlLrdng lo chdng gi0 bang ket

c5u ch6ng neo ddo qua kh6i dd m6m yCu, nt1t nd

manh, ep lpc.ldn va dudng ld b,i 6nh hudng cia
khai thdc ld chq. Khi cAc than c6t neo bi ph6 hriy

sE ldm cho kh6i da m6t 6n dinh, duong ld m6t an

toirn. Chinh vi vdy, c5c don vi thi c6ng cin c6 c5c
th6ng kC phan tich nguyen nhdn gdy ph6 htiy.thdn
c6t n;o va tim ra cdc gidi phSp khSc phr,rc tl6 c6c
duong ld ch6ng gi0 bdng t<6t cAu ch6ng neo ddm
b6o an todn trong qud trinh thi c6ng c0ng nhu trong
su6t qu6 trinn sr] dung l6u ddi. Bdi vi6t dua ra cac vi

tri ph5 hrly thAn c6t neo, phAn tich c5c nguy6n nh6n
va ki6n nghi cac gidi ph5p khic phuc gi0p cho c6c

don vi thi6t ke thi c6ng c6 thCm kinh nghiem trong

thiCt k6 va thi c6ng k6t cau ch6ng neo.

1. Khai qu6t ciib lo4i than c6t neo vi c6ng
dgng cta th6n c6t neo

CDng voi su ph5t tri6n crla lTnh r/r/c vat li6u' viQc

su dung c5c loqi thdn c6t neo c0ng da trai qua c6c
thoi ki' phat tri6n. Nhung ngiry ttAu,.khi con ngLPoi

moi biCt stl dung k6t c6u neo tl6 ch6ng gi0 dudng
ld thl vat liCu lam than c6t neo thuong ld th6n tre
hoac g6 tn6 hien nhLp trCn hinh H.1 [1].

Th6n c6t neo ldm bing th6p duqc srl dqng ph6

bi6n vd c6 hai loai sau: i) Lqai than c6t neo beng
thep ddc (th6p tron tron, thep go-, thep xoSn) c6

thAn thing ho{c than u6n luqn d6 teng kha nang
keo oien. tu d6 lam cho than neo c6 tinh linh hoqt.

Loaiinan c6t neo bing thep u6n luqn thudng dtng
trong kh6i da c6 dQ bi6n dang lon, duong ld c6 dp

luc cao th6 hi6n tren hinh H.2; ii) Loqi than c6t neo

bdng thep 6ng c6 duong kinh 30=43 mm,.chi6u
day thAnh 6ng bdng khoang 2+3 mm. Than c6t neo

loai ndv lai dLroc chia ra ltrm hai loAi la than c6t
neo 6ng pildns vd th6n c6t neo 6ng ch6.

H.1. Thdn c6t neo bdng tre vit 96

ThAn c6t neo 6ng ph6ng: khi thi c6ng dudng
kinh 16 khoan cAn l6n hon duong kinh thAn c6t neo

tU 2=5 mm tl6 sau khi tlua th6n c6t neo vtro 16

khoan. ding nuoc 6p lvc hoic khi nen 6p v2to

trong than neo lam th6n neo ph6ng ra 5p s6t b6
mat ngoai 6ng voi kh6i d6, tao ra h.r'c ma s6t dQc

truc thln c6t-neo. Than c6t neo 6ng ch6 khi thi

cdng duong kinh l6'khoan cAn nhd- hon dudng
finn-tnan 6ng che tir 2+3 mm (cl6 m6m l5y gid. tri

nh6 dd c0ng ISygia tri l6n do khoan trong d6 m6m
16 khoan thuong bi md rQng hon khoan trong da
c&ng) cf6 cho c6ng t6c d6ng lep det neo duqc d6
ddng. D6 c6ng tec dong l5p dqt neo duqc dG dAng

cAn trdnh duong kinh 16 khoan nh6 hon duong
kinh th6n 6ng cne 5 mm, mat kh6c d6 ph6t huy

dLpgc ltpc mJsdt dgc trgrc gioa th6n 6ng ch6 vo-i

thAnh 16 khoan duqc lon nhAt thi duong kinh 16
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ueq rg16 6uo4 lpl -enb lo,n^ oau tpl 4ql gqu lnr :nes
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a.2. Gidi phdtp khdc ph./c
Trong ch6 tqo phAn ren du6i neo cAn dp dr,rng

phuong phap tao ren phing nh5n tl6 trSnh tinh
trqng xuAt hiQn cdrc vct t6l lom tr6n b6 mft ren, 5p
dung c6ng nghe xrlr l5i nhi6t sau khi ch6 tao ren ldm
cho phAn ren trd lCn d6o dai kh6ng blgidn.

b. Nguy$n nhen phe hrty thdn c6t neo vit gidt!
phtip khdc phtlc .'' i.t. Ngive;, nhdn phd htiy than c6t neo :

Nguy6n nhdn ph6 hOy: do vi6c lpa chgn v! tri'
rnoan i5m neo kh6ng pht hqp ho{c luc van si6t dai
6c neo qu6 l6n. Chqn vi tri khoan cim'neo v2to khu
vuc b6 m5t kh6i da bi l6i l6m l6n, khi tdng luc vin
dai 6c neo, hoAc khi ap luc d6t da teng, h;ac tronsj
qudr trinh rot nh6 thu tdi ltrm cho than c6t neo chiu
Itpc bd cong, xoin v{n d5n tl6n thAn phAn ren thAn

c6t neo bi r?n nut hoic bi S5y SAp Hlnh dnh.thanh
neo l5p dit tr6n bi6n ldi l6m trudc khi tang lrlc van
si6t dai 6c neo vd sau khi tang lLpc vdn dai 6c neo
lem cho thanh neo bi g5y gap th6 hien trCn hinh H.9
vdr thanh c6t neo bi rqn nrlt sau mot thdi gian vet nu't
bi 6 xi h6a, han ri th6 hiCn trCn hinh H.10 [3].

c

c

C

H.5. V! tri dd then c6t neo tqi phAn ren du1i neo

a. Nguydn nhan phd h&y v! tri phAn ren du6i
neo vd gidti phiip khdc phttrc

a.1. Nguyin nh6n phil htiy vi tri phdn ren
du6i neo

Nguy6n nhan phd hriy vi tri phAn ren du6i neo: Do
c6ng nghe tien ren du6i neo kh6ng d6p *ng duqc yeu
cAu b6-mat ren phing nh5n. Vi vQy tr6n b6 mat phAn

ren du6i neo iuSt ni6n cac vCt gd gh6, mdt ren bi

bong tr6c, chan ren bi han ri nut vd ldm t6p trung Ong

suSt tqi phan than ren du6i neo. It/6t kh5c, do trong
ch6 tao phAn ren Clu6i neo chi tiQn ren md kh6ng qua

xrl l! nhi6t ldm cho phAn ren du6i neo bi gion, gidm

cudng tlQ, ldm cho cuong dQ khdng keo phan ren

du6i neo nho hon cuong clQ cria phAn kh6ng co ren.
Chinh vi vfy, se de bi du't khi bi tac dung luc keo nh6
hodc luc cat lon. ninn 6nh b6 mat ren duOi neo bi

oong tioc, han ri chdn ttu6i neo th6 hi6n tren c6c hinh
H.6, H.7 vd H.8 [3].

a

I

Truoc khi l6ng
Sau khilSng lqD

H.g. HiCn tuong thanh neo. b! g1y gQp

khi tdng luc vQn dai 6c neo

H.6. BO mat phAn ren dudi neo

H.7. Bd mat ren duOi neo bi bong tr6c

H.8. Nul vd b! han ri d4y chdn ren

H.10. Hi,n tuEng han ri tai vi tri nutthen c6t thep
(A h vi tri b! han i ten then c6t neo) .

b.2. Giii phdp khdc phltc
Gi6i phdp khic phuc nhu sau: trong qud trlnh lep

d6t neo, cAn ltra chgn khoan l6p neo tai vi tri bi6n
dudng ld nhin phing, trong thi c6ng co th6 thay d6i vi

tri lip d{t thanh neolr6n bi6n duong lo trong pham vi

1200 mm d6 tranh lep neo vao nh0ng b6 mit dat d6
l6i l6m, truong hqp n6u kh6ng chon dugc v1 tri phing
nhSn d6 khoan cam neo thi trong qua trinh l5p dqt co
th6 su dung cdc n6m 96 o6 kc kich t6m dem neo
tr6nh cho tim dem l5p bi l6ch qu6 nhi6u s6 gAy ra hiQn

tuqng chlu luc xoin vAn cho than c6t neo. Ngodi ra,
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9s toru 9c oou tec upL[ oe] ?qc gp 6unp 
^gx 

d9q1
bunp 4s rqy oeu lgc ueql urel ep 6unp ,igx daql
6unp rls 9p ugu 4rO 6u9qc n9;1 tbn qupqt piO up'b
ugnur gru 9s lour rej'6unp Os op^ ngrl lC^ eflp 4J
dpql r:rp oc gp c4rq] qutq LtuJl 6ueu 1qc quip r.ugll
cgl 6ugc cpoq '6unp 4s opn enp lq1 cgnl1 o-eu
lgc ugr.ll el?c aoq oc ngtt ltlc cgc L.luip Lugt) llupq
ug11 6ugq1 '6uonl ]pqc ugl oeu 19c upqj nQrl 1pn
urpt dgqt 6uonl 19qi op:[r1q eqd u19qu u9In65

're1 6ueu 6ugu
pr.ll 9c !9ru uQlt 9p !9ql qupql oel '?u l4ru 9p !9q{
lel UQI t4ru eq1 cec,{gp det op^ dcqu ugx 9s ti94
opp conp rql nes l?) quJp lgqc gp ,le) qutp o?p
lpLtc tgql u9q1 6upf 'cpqt l{1l!.ipu ul in 6ucqu
rel oou tupc ueoql 6uqnc 6up1 '14ru eq1 epc 6uQ.r
our u?u] tglld ns uPqc up6u '01 lpLu qupq] qutll
rq1 nes Ie6u nr6 6ugqc uorq cnql gp dqt upqd
9p lgql'u,ot ?u t4ru 9p 9c 9p lgLu jt i^ 6unp rluip

IPX oeu tqc upr.ll fnq pqd IpO quer] ?p opc gp
6uqnc gc doql teol uor.lc qurl ugc oqc ei cgql teql
cfl^ nql erlc 6upnq qup niqc'oec cnl dp niqc n?I
u?Lu 9p ]gp 6uo4 91 6uqnp 6ugc rq1 rq1 cpoq ,Urp

iq oau queql Jrl i^ o?^ 6uns gq urpc ueoql rgqd
e4^ ug!q InDu,{p6 efln oeu ucril It:rq pqd !L{l u?p
o91 ugu 6ugq1 'oou rlueLll yrp o91 6u6.r1 pl % gg
ugp gttu o9I uec lqc 'd9ql ]9c o?p lBqc oeu rpl
4ql 9qu ]nr qupLt ug!] 1q1 :chqd cFql dgqd tpte

Ou Wu 'dOt upLtd 9p lgtttt
buoLl 4tD 1ugtqc oeu pc ugql .y 

1.11

niqc oou ]gc uelll oqc upl 6ue6u 6uonqd oeql :,^
6uon4 cgi '9p lgr2 6uonl 6uor] elc 6unp ce1 ror:
9p !r.ll 'ugl l4u aq)j cec cPoq uerqd upqd lpLrj 

.Cc

upqd lpLu ?q cpc uOlq 19nx ep rbql 6uor1 o6 -
:^?q ?qd 6uon] uoiq u?p ug:

'oou lqc upql 6uol1 oe1 cnl eL [96 op n1 o'eu 1ir:
ugql ugl 6u6r1 rpl 6uQp cgl ps 'dg; qcel 6uep ugrq-:
pp tgq)i lrly dqt qcpt 6uep uglq iq quenb 6urix e;
!9qI u9p u?p'queur er u?!p oqc g1 6uoL1 ep 19p c-:
dCs quul gnb 9p lqy cgrlt leql gp oqc o1 cnir n..>
ug6^opp conp o1 6upnp cpoq 'ugl cfll de na^ ugu
gp 6uo4 g1 6uqnp 416 6ugqc tql cpoq ,i,:,q pq.
!q) uep oqc oou lQ3 uprl] l9l rlql gLlu o91 ce1 6ug:
ugrq cmql rq1 er {gx 6upnq1 [pu doq 6uqn.r_1 .oau

lgc ugql erlc og1 6ugq1 Qp 6uqnc enb lon^ 6unp
cel onl oc lql np o9)i iq gp u?u op nl ueop e.
lel qu!p ]gqc oc ueop er-lrO d911 u9{nqc u} i^ rel la>
u?ll g^ lgp 

^eLll 
ns oc oou tgc upr..lt ueop oO -

. :oou 19c ugql lpq gqd ugqu ug,{n6p

t% qulp o?p tgttc 9c cpp dqql
oou t?c ugtlt ueoLDl 9t 6uut c04 n?C 
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op kt ueop pn 194 t1u1p 19qi e416
oe6 ugqd p1 oeu rjc ueit Wp Ut h 4 U

k 9P lglDt 6uo4 ?u l\u P^ dq ueqd
Ut !^ let uel tgc cq niqc ]9o oau t7c ueLL.et.H

oeu lgc ugql lpJ 6u?el 9p 6ueff ueq EtO
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'lel f l U qutq ue4 u?rq ?Ll]
'oau lgc ugr]l ,{Dq pqd uep ugp del cnqd cnl niqc
cPoq'et H qutq u?l mqu uorq g$,uqt ]pc ,o9l cnl

B{ qulP o?p #q3

'Zt.'H qulq u94 uQlq gql d?ql lQc o?p lgqc oou
e[c ueoql g1 6uo4 oeu l9i ugqg cp ngc qup qurg
'lel qujp lgqc 9c 6u9qt cip,nl ugqd pl 6ou lgc uprll
rgnp ugqd uec oeu lgc ugql n?p ugqd e urpu 

^pu o?p lgr.lc ugqd 'oeu lgc upr.ll efo rep ngrqc. j7g*971.

4t1 6ugoq>1 ulgrqc 6uonq1 ueoql 9l qu'eq1 en oeu
lgc upLtl e4r6l91 ugrl o?p lgr.lc ugld cpp a9q1 oeu
]9c ueql rEol ISA'tI'H qutq u?4 uorq gq] op nl oeu
lec upql ueop p^ lgl rlulp lgqc oc oau l9o uprll ueoB
e4r6 dgr6 d911 ugqd re1 oau igc upql 

^nq'eqd 
!4 iA

?^ ,?t ..lulp tgqc ga oeu ueq, ,".n'!;j';;nu
clglt u?.lcl lq oau ,oc ug,.tt t1u4 9t1d 1t1 !1 '7.7
'il l9!ql cnt % 98 lep lgls up^ cnt uec lqc u.rgt tgl u?!q

Jrl i^ cpc 6uoJ] '9I tglql cnl gnb 1g;s upn ugu 6ugq1
'9t l9!q] oeq] oou c9 lep lgls up^ cnl gqc 6ugql ugc
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nhuqc di6m la hem luqng c6c hqp ch5t h6a hoc
trong than c6t thep thuong kh6ng d6m b6o d6
lirm thAn c6t neo (vi than c6t neo thudng c6
cuong d0 kh5ng k6o l6n, cl6 gi6n ddi l6n), c6ng
tdc tiQn ren du6i neo bing thti c6ng nen kh6ng
ddm bdo chdt lugng, do?n ren c6t than neo sau
khi ti6n kh6ng duqc xrl 1! nhiCt. Mat khdc, dai 6c
neo c0ng kh6ng sdn xu6t d6ng bQ md mua ngodi
thi truong nen kh6ng ddm bdo tinh d6ng nhSt
gii?a c6c iham s6 buoc ren than c6t neo voi buoc
ien tlai 6c neo. oi6u nay da lam dnh hudng d6n
ch5t lugng l5p dat vd thudng gay ra hi6n tuqng
oha hiv than c6t neo.

Gidi ph6p khic phqc: ti6n hdnh ki6m dinh dAy
dt c6c.chi ti6u co hgc cria than c6t neo tru6c khi
dua vdo st} dr;ng, ki6m dinh tai nhirng noi c6 u
tin. NghiCm c6m st} dr;ng thep xdy dgng tl6 ch
tao than c6t.neo. DAu tu trang thi6t bi c6ng ngh
sdn xu6t d6ng b0 c6c bQ phQn crla k6t c5
ch6ng neo.

Nguy6n nh6n ph5 h0y: do tinh to5n lua chon than
c6t neo kh6ng phi hqp. MOt trong nhung tham s6 v6
than c6t neo d6 ld dudng kinh, chi6u dai, cudnb d0,
bd mdt th6n c6t neo (tion, gd hay xoin). Trong c6c
thi6t kC hien nay thudng it khi bign luin di6u kiQn

hiQn truong d6 lqra chon c6c phuong ph6p tinh cho
phn hqp, hoAc c6c tinh todrn lua chQn chua chi ti6t
cu th6 v2r cdn nang vd tinh kinh nghiCm, hoac lua
chqn it co sd, kh6ng c6 bien lu?n.

Gi6i phSp khiC phuc: hiQn nay c6 r5t nhiCu
phuong ph6p tinh toan lpa chon c5c tham s6 crla
tet c6u ch6ng neo, m6i phuong phap tinh todn tl6u
c6 nh[rng uu nhuqc di6m vd pham vi s& dung nhat
dinh, do viy c6c tlon v! thi6t ke thi c6ng c6n dua
vdro di6u kien thuc t6 hien truong, di6u ki6n thi
c6ng d6 lr,r,a chgn phuong phdp tinh cho pht hgp,
sau khi tinh todn lHa chgn cln c6 dp dung thrl
nghiCm theo d6i d6nh gie d6 lem co s& 5p dung
mO rQng cho c6c tlidu kiQn tuong tr,r.

3. K6t luan vir ki6n nghi

Tip c6c. phan tich tren, bai viCt r0t ra mOt s6 k6t
luQn vd ki6n nghi sau:

> HiCn tuqng phd hiy th6n c6t neo thudng gdp
trong khi ch6ng gi0 cdc duong ld dao qua kh6i d6
mAm y6u, nut n6 m?nh, bi6n dqng lon, cluong ld bi

6nh hudng coa c6ng tec khai th6c ld chq hoAc
trong duong ld tai c6c don v! c6 .it kinh nghiQm
trong thi6t k€ vA thi c6ng k6t cdu ch6ng neo;

) K6t c6u neo ngdy cdng s& dvng rQng rdi tqi
cdc m6 h6m ld ving Qudng Ninh. D6 dim bdo an
todn khi ch6ng giir bing loai hinh k6t c5u ch6ng
ndy, tr6nh c6c hiQn tuEng ph6 hriy thdn c6t neo,
cAn thr,rc hi6n nghi6m chinh c5c y6u cAu quy dinh
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[m
vrB sdn xu6t ch6 tqo, ki6m dinh cac chi ti6u co hdc,
hinh hqc thdn c6t neo trudc khi dua vao srl dqrng;

) Tr6n d6y lA nhirng nguyen nhan chinh g6y
ph5 h0y thAn c6t neo vir giai phap khSc phqrc. Trly
nhi6n, tti6u kien tai cac m6 ld khdc nhau. Vi vQy,

trong qua trinh thi c6ng vir srl dr;ng ket ceu ch6ng
neo c6c don vi cAn phdi ti6n hdrnh th6ng k6 ghi l3i
c6c truong hqp ctut than c6t neo,.phan tidl
nguy6n nhin vd dua ra gidi phdp kh6c ph_Uc (E
ddm b6o an toirn khi srir dung loAi hinh k6t cau
ch6ng neo.B
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The cause of destruction
of the anchor body and solutions

Destruction of the anchor body usually
occurs when the tunnel is driving in a weak
rock mass, affected by the exploitation. The
paper presents the locations of destruction in
the anchor body, analyzing the causes of
destruction. From that, the author proposes a
reasonable solution to design anchor body for
practical use.


