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NGUYEN NHAN GAY PHA HUY THAN COT NEO

VA GIAI PHAP KHAC PHUC

\ 6t trong cac bé phén quan trong cAu thanh
' ' nén két cAu neo do la than cot neo. Hién

nay, than c6t neo thwong dwoc lam bang
thép hodc sgi thay tinh, loai than cbt neo dic rudt
co dwdng kinh 18+24 mm, loai than cbt neo réng
rugt cé dwong kinh 30+43 mm, loai than cbt neo
réng rudt thuwérng it dwoe str dung hon loai than cbt
neo dac rudt. Hién twong pha huy than cét neo
thwong gap trong cac duwong 16 chong glu bang két
céu chéng neo dao qua khéi da mém yéu, nit né
manh, ap lwc 1én va dwéng 16 bi dnh huéng cla
khai thac 16 chg. Khi cac than cbt neo bj pha hay
s& lam cho khéi da mét 6n dinh, dwdng o mét an
toan. Chinh vi vay, cac don vi thi cong can c6 cac
thong ké phan tich nguyen nhan gay pha huy than
cot neo va tim ra cac giai phap khac phuc dé cac
dwong 16 chéng gite bang két cau chéng neo dam
béo an foan trong qua trinh thi cong cung nhuw trong
subt qua trinh str dung lau dai. Bai viét dwa ra cac v
tri pha hay than c6t neo, phan tich cac nguyén nhan
va kién nghi cac giai phap khac phuc giup cho cac
don vi thiét ké thi cong co thém kinh nghiém trong
thiét ké va thi cong két cu chéng neo.

1. Khai quat cac loai than cét neo va cong
dung cuia than cét neo

Cung voi sw phat trién cla linh vire vat liéu, viéc
str dung cac loai than cbt neo cling da tréi qua cac
thoi ky phat trién. Nhu’ng ngay dau, khi con ngudi
méi biét str dung két ciu neo d& chéng gir dwong
16 thi vat liéu lam than cét neo thwéng la than tre
hoac gb thé hién nhw trén hinh H.1 [1].

Than cbt neo lam bang thép dwgc str dung pho
bién va co hai loai sau: i) Loai than cbt neo bang
thép dac (thép tron tron, thép go, thép xoan) co
than thang hodc than udn lwon dé tang kha nang
kéo gidn, tir d6 lam cho than neo cd tinh linh hoat.
Loai than cét neo bang thép udn lwgn thwong dung
trong khéi da co do bién dang I&n, dwéng 16 cé ap

n CONG NGHIEP MO. S0 2 - 2020

DAO VIET DOAN
Trwéng Dai hoc Mé-Dja chat
Email: daovietdoan@gmail.com

lwc cao thé hlen trén hinh H.2; i) Loai than cdt neo
bang thep ong c6 dwong kinh 30+43 mm, chiéu
day thanh 6ng bang khoang 2+3 mm. Than cbt neo
loai nay lai dwoc chia ra l1am hai loai la than cot
neo &ng phéng va than cbt neo &ng ché.

H.1. Théan cét neo bang tre va gé

Than cébt neo éng phéng: khi thi cong du’0’ng
kinh 16 khoan c&n I6n hon dwéng kinh than cot neo
tr 2+5 mm d& sau khi dwa than cét neo vao 16
khoan, dung nuwéc ap lwc hodc khi nén ép vao
trong thén neo lam than neo phdng ra 4p sat bé
mat ngoai ong v&i khéi d4, tao ra Iirc ma sat doc
truc than cbt neo. Than cht neo dng ché khi thi
cong dwong kinh 16 khoan can nhé hon dwong
kinh than ong ché tir 2+3 mm (da mém lay gia tri
nhd da cieng 14y gia tri Ion do khoan trong da mem
16 khoan thwdng bi m& rong hon khoan trong da
ctrng) dé cho cong tac dong lap d&t neo duoc dé
dang DPé cong tac dong tap dat neo dwgc dé dang
can tranh duwong kinh 16 khoan nhé hon dwéng
kinh than 6ng ché 5 mm, mat khac de phat huy
duwoc lwc ma sat doc tryc glwa than 6ng ché voi
thanh 16 khoan duoc I&n nhat thi dwong kinh 16
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khoan khéng duoc Ién hon hodc bang dudng kinh
than cbt neo, néu I6n hon sé& lam cho than cdt neo
lap d&t trong 16 khoan bi I6ng mét tac dung chdng
gitr. Hai loai than cét neo éng thé hién trén hinh H.3.

Than cbt neo thuwdong dwoc chia ra lam hai
phan, phan cé ren dé 1&p dai 6c (voi loai than ct
neo thép ddc) hodc co vong chan dé chan tm dém
(vori loai than cét neo thep éng) va phan khéng co
ren. Phan cé ren va phan vong chén cua than cbt
neo sau khi ché tao phai dwoc x ly nhiét d& doan
than nay co tinh déo tranh co tinh gion dé xay ra
dit tai vj tri nay, chidu dai phan ren dudi neo
thwérng bang 80+120 mm.

H.2. Thén cdt neo bang thép déc
(laai than thang va uén luwon)

© 0

33. SBmm 3.0 4amm

H.3. Than cdt neo bdng thép 6ng

Than cbt neo bang sgi thly tinh (hinh H.4)
thuerng it dwoc str dung dé chéng gilr cac dwong
lo trong d&4 ma thuwong sir dung dé chéng gicr
dudng 1o dao trong than. Loai nay than cbt neo dac
rudt cé go xoan, dwong kinh than cbt neo thwéng
bang 18 +24 mm, chiéu dai theo thiét ké, vi lam
bang chéat liéu soi thay tinh nén co trong lwong
nhe, thuat tién trong coéng tac van chuyén I&p dat.
Loai nay co cwong do khang kéo Ién, con cuong
dd khang cat va cwong do khang mémen udn nhd.
Trong thi cong chong git 10 than thwo’ng dung loai
than cét neo nay dé qua trinh st dung may khéu
than sau nay sé thuan tién hon.

Cong dung cua than cot neo: st dung dé gia cd,
chéng gitr tam hodc ¢b dinh cho cac cong trinh

ngam trong mo6 hoéc lam két cau treo dé treo lap
dat cac thiét bj trong cong trinh ngam mad, trong
chéng gitr cac du’o'ng 16 khdéng sr dung than neo
déc 1ap ma can két hcrp voi cac b phan cua két
cAu chéng neo nhw tAm dém, dai éc, vong dém.

H.4. Thén cét neo bang soi thay tinh

Tinh chiu lwc cla than cbt neo: than cét neo do
lam két cau chéng gir va lam nhiém vu treo thiét bj
nén thu’0’ng chiu kéo 1a chinh, trong mét sb trwdng
hop chiu uén, cat, con chiu nén thi it gap. Chinh vi
vay, khi ché tao than cét neo, thwdong ngudi ta chu
y dén cwong do chiu kéo va do glan dai.

Mot sO0 quy dinh trong ché tao than cbt neo:
trong ché tao than cét neo, do sai léch cho phép vé
cta dudng kinh cia than bt neo bang +0,35 mm,
dd sai léch cho phep vé chiéu dai bang 10 mm, do
cong cho phép cla than cbt neo <2 mm/m, cuong
dd gigi han phan ren dudi neo khdng nhé hon tai
trong giéi han phan than cét neo khéng ¢ ren [2].

2. Vi tri pha hiy than cét neo, nguyén nhéan
va giai phap khac phuc

Trong thyc té& hién nay, than cbt neo thép dac
dwoc sir dung phd bién. Vi vay, trong bai bao nay
sé tién hanh phan tich vj tri pha hay cla than cét
neo thep dac, tim ra nguyén nhan va giai phap
khac phuc cho loai neo nay. Hién twong pha hay
than cot neo thwdrng gap trong mét so trwdng hop
sau: rit nho thi tai neo vwot qua tai trong gioi han
hodc dudng 16 dao trong khéi da cé do bién dang
I6n, dét da mém yéu, ap lwc khdi da Ion, khbi da
nut né manh, khéi da chiu dnh huéng clia cdng tac
khai thac 16 cho. Trong céc trwéng hep nay, than
cbt neo thwong chiu tai trong Ion, vuot qua kha
nang chlu tai dAn dén bj pha hady. Theo théng ke,
than cét neo bj pha hay tai hai vi tri. D6 1a: vi tri tai
phan ren dudi neo va vij tri phan tiép giap gitva
doan than cét neo ¢ chét dinh két va doan than
cbt neo tw do.

2.1. Vi tri phd hidy than cé6t neo tai phan ren
duédi neo

Vi tri pha hiy than cét neo tai phan ren dudi neo
thé hién trén hinh H.5.
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H.5. Vij tri dit than cét neo tai phan ren dudi neo

a. Nguyén nhan pha huy vi tri phan ren duéi
neo va giai phap khac phuc

a.1. Nguyén nhan pha hay vi tri phan ren
dudi neo

Nguyén nhan pha huy vi tri phén ren dudi neo: Do
cbng nghé tién ren dudi neo khong dap tng duwoc yéu
cau bé mat ren phang nhan. Vi vay trén bé& mét phan
ren dudi neo xudt hién cac vét gb ghé, mat ren bj
bong troc, chan ren bi han ri nit v& lam tap trung tng
suat tai phan than ren dudi neo. Mat khac, do trong
ché tao phan ren dudi neo chi tién ren ma khong qua
x(r 1y nhiét 1am cho phan ren dudi neo bi gion, gidm
cwong do, lam cho cwdng do khang kéo phan ren
dudi neo nhé hon cwdng do ctia phan khéng co ren.
Chinh vi vay, sé& dé bj dut khi bi tac dung lwc kéo nhd
hodc lwc cat Ién. Hinh anh b& mat ren dudi neo bi
bong tréc, han ri chan dudi neo thé hién trén cac hinh
H.6, H.7 va H.8 [3].

H.7. Bé mét ren dubi neo bi bong troc

H.8. Nut va bj han ri day chan ren
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a.2. Giai phap khédc phuc

Trong ché tao phan ren duéi neo can ap dung
phwong phap tao ren phang nhdn dé tranh tinh
trang xuét hién cac vét 16i 1dm trén bé mat ren, ap
dung cdng nghé xCr Iy nhiét sau khi ché tao ren lam
cho phan ren tr& 1&n déo dai khong bj glon

b. Nguyén nhan phd hiy than cét neo va giaj
phdp khac phuc b

b.1. Nguyén nhan pha huy than cét neo ¥

Nguyén nhan pha hdy: do viéc lwa chon vij tri
khoan cam neo khéng pht hep hoac Iwc van siét dai
6c¢ neo qua Ién. Chon vi tri khoan cam neo vao khu
vuc bé mét khéi da bi 16i 16m 1&n, khi tang lwc van
dai é¢ neo, hodc khi ap lyc dat da tang, hoac trong
qua trinh rut nho thee tai lam cho than cbt neo chju
lwc bé cong, xodn van dan den than phan ren than
c6t neo bi ran nit hodc bi gay gép. Hinh anh thanh
neo lap dat trén bién 16i 16m trwdre khi tang lwe van
siét dai 6c neo va sau khi tang lwc van dai 6c neo
lam cho thanh neo bi gay gap thé hién trén hinh H.9
va thanh cét neo bj ran nirt sau mét thoi gian vét nit
bi 6 xi hda, han ri thé hién trén hinh H.10 [3].

Trrdre khi téng

Irc van & cu neo Sau khi tang luc

van & cu neo

H.9. Hign twgng thanh neo bi gay gap
khi ting luc véan dai 6c neo

H.10. Hién tirong han ri tai vi tri nit than cot thep
(A la vi tri bj han ri trén than cét neo)

b.2. Giai phdp khac phuc

Giai phap khac phuc nhu sau: trong qua trinh 1ap
dat neo, can Iwa chon khoan lap neo tai vi tri bién
duong 16 nhan phang, trong thi cdng c6 thé thay ddi vi
tri 1&p d&t thanh neo trén bién dwong 10 trong pham vi
+200 mm dé tranh Iap neo vao nhitng bé mat dat d4
16i 16m, treerng hop néu khéng chon duwgc vi tri phang
nhan dé khoan cidm neo thi trong qué trinh I&p dat ¢6
thé s dung cac ném gb dé ké kich tm dém neo
tranh cho tAm dém |13p bi léch qua nhiéu s& gay ra hién
twong chiu lwe xodn van cho than cdt neo. Ngoai ra,
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can khéng ché luc van siét dai 6c neo theo thiét ké,
khdng nén van S|et qué lyc thiét ké, trong cac vj tri
bién 16 I6m chi can Iwc van siét dat 85 % e thiét ké.

2.2, Vi tri pha hdy than cét neo tai phan tiép
gidp gitta doan thin neo coé chat dinh két va
doan tw do

Vi tri pha huy than c6t neo tai phan tiép giap gitra
doan than cét neo c6 chét dinh két va doan than cét
neo tw do thé hién trén hinh H.11. Vi loai than cét
neo thép déc phan chat déo lign két gitra than cot
neo va thanh 16 khoan thuwong chiém khoang tw
1/3+1/2 chiéu dai cla than cét neo, phan chét déo
nay ndm & phan dau than cbt neo con phan dudi
than cbt neo la phan tw do khéng co chét dinh két.
Hinh &nh cu tric than cdt neo trong 16 khoan ctia
neo chét déo cbt thép thé hién trén hinh H.12.

H.11. Vj tri dit thén cot neo tai phan giao
gitra chét dinh két va doan tw do

H.12. Cau triic trong Ié khoan thén cot neo
thep dac co chat déo dinh két

Nguyén nhan phé hdy than cbt neo: ‘

» Do doan than cét neo co6 s thay déi vé lién
két tai Vi tri chuyén tlep gitra doan cé chét dinh két
va doan ty do nén dé bi kéo dut khi co lwe tac
dung vuot qua cwdng do khéng kéo culia than cét
neo. Trvong hop nay thudng xay ra khi thyc hién
cdng tac kéo nhd thir tai than cét neo cho dén khi
pha huy, hoge khi chéng gitv dwéng 16 trong d’a
mém yéu ap lwc 16N, hodc duong 16 dwoc dao gan
«hu vire 10 cho da khai thac. Khi do, qua trinh sap
36 dat da trong 16 cho di&n ra manh, din dén khdi
aa xung quanh bj bién dang, tach 16p. Khi khbi da
bi bién dang tach I6p, sé tac dong tai trong 1&én théan
_,ot neo, tlr d6 gay ra lwc kéo trong than cét neo,
"an dén hién twong pha huy,

> Do trong khdi da xuét hién cac bé mat phan
'&p, mat phan phlen hoac cac khe nit I1&n, khi do
duoi tac dung cla trong lwgng khéi da, cac tredng
wc.theo phwong ngang lam cho than c(')t neo chiu

lwrc kéo, cét Ion, thé hién nhw trén hinh H.13, hodc
chiu lyc phirc tap din dén pha hly than cét neo,
thé hién trén hinh H.14 [3].

Gi6i han curdng dé khang cét théan cét neo

i
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H.13. Than cot neo cét chiu luc cét lon tai vi tri
phan I6p va nit né trong khoi da

H.14. Than cét neo chéng Q'IU’ trong
khoi dé phan Iép, nu’t né

Gidi phap khéc phuc: khi tién hanh rat nhé thoy
tai neo chat déo cbt thép, chi can kéo nhd dén
85 % tai trong kéo dirt thanh neo, khéng nén kéo
dén khi pha hay than neo vira gay nguy hiém vira
phai khoan cam bd sung vao vj tri thanh neo bj
dwrt, hodc khi thi cong dwdng 16 trong dat da mém
yéu chiju ap luc cao, chiu &nh hwéng cla khu vue
khai thac 16 chg' can tinh chon loai thép co cwong
d6 cao dé tranh gay pha hay than cbt neo. Xac
dinh ddng vi tri khdi da co6 do nit né Ion, khéi da
phan 16p dé thuc hién chéng gitr ngay sau khi
hinh thanh mat 19, ngan chan sy phat trién ma
rong clia khe nirt, ting cwéng khoan cam neo tai
nhirng vi tri ndy. Mat khéc, tang thém thoi chat
déo dinh két, dé chat dinh két sau khi dwoc déo
tron sé& xam nhap vao lap day cac khe nirt lién két
khdi da nit né, tao thanh khdi da lién khéi cé kha
nang mang tai.

Nguyén nhan pha hay: do chéat lwong thép lam
vat liéu than cbt neo kém chét lugng, khoéng tién
hanh kiém dinh céc chi tiéu co' hoc cta than cét
neo trwdc khi dwa vao s dung, hodc céng tac
kiém dinh chi mang tinh hinh thirc dé co du phap
ly dwa vat liéu vao sir dung. Tai mét s6 mé mudn
giam gia thanh vat liéu chéng gilr nén da str dung
thép xay dwng dé 1am than cét neo. Khi sir dung
thép xay dung dé ché tao than cdt neo co méot so
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nhwoc diém & ham lwong cac hop chat héa hoc
trong than cbt thép thuong khéng dam bao dé
lam than cbt neo (vi than cét neo thwéng coé
cwong doé khang kéo I&n, dé gién dai Ion), cong
tac tién ren dudi neo bang thu cong nén khong
dam bao chét lwong, doan ren cbt than neo sau
khi tién khong dwoe xr ly nhiét. Mat khac, dai bc
neo ciing khéng san xuat dong bd ma mua ngoai
thi trwéng nén khong dam bao tinh déng nhéat
gitra cac tham sb buwdc ren than cbt neo voi buec
ren dai 6c neo. Didu nay da l1am anh hwéng dén
chét lwong |ap dat va thwong gay ra hién twong
pha hly than cbt neo.

Giai phap khac phuc: tién hanh kiém dinh day
da céc. chi tiéu co hoc cha than cbt neo trwoc khi
dwa vao st dung, kiém dinh tai nhitng noi co6 uy
tin. Nghiém cam st dung thép xay dwng dé ché
tao than cot neo. PAu tw trang thiét bi cong nghé
sdn xuét dong bd cac bd phan cla két cau
chéng neo.

Nguyén nhan pha hay: do tinh toan Iwa chon than
cbt neo khéng phu hop. Mot trong nhwng tham sb vé
than c6t neo dé 1a dwong kinh, chiéu dai, cwéng do,
bé& mat than c6t neo (tron, go hay xoén). Trong cac
thiét ké hién nay thudng it khi bién luan diéu kién
hién trwdng dé Iwa chon cac phwong phap tinh cho
phu ho’p hoac cac tlnh toan Iwa chon chua chi tiét
cy thé va con nang vé tinh kinh nghiém, hodc Iva
chon it co s&, khong co bién luan.

Giai phap khac phuc: hién nay co réat nhleu
phuwong phap tinh toan Iwa chon cac tham sb cla
két cau chdng neo, mbi phwong phap tinh toan déu
¢6 nhirng wu nhwoc diém va pham vi str dung nhét
dinh, do vay céac don vj thiét ké thi cong can dwa
vao diéu kién thyc té& hién trwong, didu kién thi
cong dé Iwa chon phuong phap tinh cho phu hop,
sau khi tinh toan Iwa chon can cd ap dung thi
nghiém theo déi danh gia dé lam co s& ap dung
m& roéng cho cac diéu kién twong tu.

3. Két luan va kién nghi

Tir cac phan tich trén, bai viét rut ra mot s6 két
luan va kién nghj sau:

> Hién twong pha hay than cét neo thwong gap
trong khi chéng glw cac dwong lo dao qua khéi da
mém yéu, ntt né manh, bién dang I&n, dwéng 16 bi
anh hwéng cla cong tac khai thac 16 chg hoac
trong dwong 10 tai cac don vi co it kinh nghiém
trong thiét ke va thi cong két ciu chdng neo;

> Két cAu neo ngay cang st dung rdng rai tai
cac moé ham 16 ving Quang Ninh. D& dam bao an
toan khi chdng gitv bang loai hinh két ciu chéng
nay, tranh cac hién twgng pha hady than cbt neo,
cAn thuc hién nghiém chinh céc yéu cau quy dinh
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vé san xuat ché tao, kiém dinh cac chi tiéu co hdc,
hinh hoc than c6t neo trwdc khi dwa vao st dung;

» Trén day la nhirng nguyén nhan chinh gay
phé& hiy than c6t neo va giai phap khac phuc. Tuy
nhién, diéu kién tai cac mé la khac nhau. Vi vay,
trong qua trinh thi céng va st dung két cau chéng
neo cac don vi can phai tién hanh théng ké ghi lai
cac trwong hop dit than c6t neo, phan tich
nguyén nhan va dwa ra giai phap khac phuc
dam bao an toan khi st dung loai hinh két cau
chéng neo.0d
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Tém tat: Hién tuong pha hiy than neo thuong
xay ra khi dwong 16 dao trong khéi da yéu, bj anh
huwéng béi viéc khai thac. Bai bao trinh bay cac vj
tri phé hady trong than neo, phan tich nguyén-nhan
pha hay. Tir day, tac gia dé xuat giai phap hop ly
dé thiét ké than neo dé sir dung trén thuc té

The cause of destruction
of the anchor body and solutions
SUMMARY

~ 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.




