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NGHIEN C'U ANH HUONG CHIEU DAI DINH KET
THAN COT NEO DY UNG LUC V01 THANH LO KHOAN BEN
HIEU QUA GIA CUONG KHOI DA XUNG QUANH BUGONG L0

két chu chéng gitv gia cb hiéu qua, kinh té

trong céc linh vwc bo déc, hé mong, cac
dwdng ham va dac biét 1a trong cac cong trinh mo.
D trng lye trong than neo dwgc tao ra bdi luc kéo
cang theo phuwong doc truc cla than cét neo béng
céc thiét bj chuyén dung trong qua trinh 18p dat
neo. Than neo dw &ng lwc dwgc phan ra lam hai
doan do la: doan dinh két gitra than cét neo voi
thanh Io khoan va doan ty do (khéng ¢6 dinh két
than cbt neo vé&i thanh 16 khoan). Boan dinh két
gitra than cbt neo voi thanh 16 khoan la bd phan
truyen lyc trong than c6t neo cho khoi da, dé két
cau chéng neo du wng Iwc lam viéc hiéu qua thi
chiéu dai doan dinh ket nay thuong cé mét gia tri
gi¢i han nhét dinh, néu chiéu dai doan dinh két Ion
thi sé khong phat huy hét tac dung nang cao kha
nang mang tai clia khéi da xung quanh [1], [2], [4].
Két cau chong gitr bang neo néu khéng huy ddng
duoc khdi da trong pham vi chéng neo tham gia
chiu lyc thi than cbt neo sé chiu lyc doc truc rat Ion
va c6 thé xay ra hién twong dit than cét neo, day
la mot trong nhikng hinh thwc mét hiéu qua thuwong
gap khi gia co bang két ciu neo. P& tranh cho than
cbt neo chiu lwc doc truc I6n thi phai phat huy tac
dung chiu Iyc trén toan chiéu dai cla than cbt neo
va kha nang mang tai t6i da phan khéi da nam
trong doan gia ¢ neo. Bai viét phan tich dac tinh
phan bd lwec doc truc trong than cét neo dw trng Iwc
(neo co hoc va neo dinh két phan diu neo), dong
thoi st dung phan mém Flac md phoéng anh huéng
clia chiéu dai doan dinh két glwa than cbt neo Vi
thanh 16 khoan dén hiéu quad gia cb khdi da va
phan bd chju Iyc doc truc trong than cbt neo dw
rng Iwc.

.\I eo dy Urng luc 1a mot trong nhirng loai hinh
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1.1. Chiéu dai doan lién két giira than cét neo
v&i thanh 16 khoan

Dra vao hinh thiec lién két gitra than cét neo voi
thanh 16 khoan, neo dy (rng lyc c6 thé phan thanh:
neo dinh két dy (rng lwc va neo co hoc dw ng lwe
(nem ché, ném truot, canh xoe dau  neo). Trén H.1
thé hién cac chiéu dai trong két cau neo du (rng
Ic bao gém: chiéu dai than cbt neo nam trong 16
khoan (L), chiéu dai doan ty do ciia'than cét neo
(L4), chiéu dai doan lién ket gitra than neo voi
thanh 16 khoan (L,). Trong neo dinh két dw tng luc,
vat liéu dinh két thwérng la cac hén hop vat liéu hoa
hoc (chét déo) hodc vira bé tong, co chidu dai dinh
két (L2) kha l&n dé bao dadm c6 du lwc bam dinh
gitra-than cbt neo véi thanh 16 khoan; con trong
neo co hoc dw wng lic thudng str dung két cau
dac biét dau neo dé tao lién két than neo vai thanh
16 khoan, doan lién két nay thuong co chiéu dai
ngan. So véi neo dinh két dw tng Iwc thi neo co
hoc dw tng Iyc co chiéu dai lién két gitra than neo
v&i thanh 16 khoan (L) rat ngén.

1.2. Ddc diém phén bé Iwc doc truc trong than
cét neo d irng Iyc

Dé&c diém phan bé lwe doc truc trong than cbt
neo dinh két dy (ng lwc va neo co hoc dy trng Iwc
thé hién trén H.1. Dac trung phan bd lwc doc truc
clia neo dinh két dw &ng lwe thé hién trén H.1a va
neo co hoc dy (rng lwc thé hién trén hinh H.1.b, ¢é
thé théy rang lwc doc truc phan bd déu trong doan
tw do cta hai hinh thirc neo trén, dd I6n luc doc
truc bang Iwc kéo (P) trong than cét neo, con doan
lién két glwa than cét neo va&i thanh 16 khoan cia
neo dinh két dw Urng lwe thi lyc doc truc trong than
cbt neo gidam dan vé dau neo va tham chi gia tri lyc
nay bang 0 tai dau neo, doan glam nay c6 chiéu
dai bang chiéu dai doan dinh két gitra than cbt neo
va thanh 16 khoan.
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H 1. Phan bé luc dot truc trong than cét neo di
tng luc [3]: a - Neo dinh két dw teng luc; b -
Neo co hoc dw teng luc

Con neo co hoc dw tng lwe thi lwc phan bd déu
gan nhu trén toan chidu dai ctia than cét neo, doan
giam Iwc doc truc phan dau neo rat ngan. Nhw vay
c6 thé thay réng chiéu dai doan lién két gitra than
cbt neo va thanh i khoan ngén thi luwc doc truc
trong than cbt neo sé& phan bé déu hon, do vay
phat huy dwoc cuéng dd trén toan chiéu dai cua
than cbt neo, ddng thdi khi chidu dai doan tw do
tdng lén sé& lam ting pham vi huy dong khbi da
trong viing gia ¢d neo xung quanh dwédng 16 tham
gia chju tai.

1.3. Tinh toén Iwc doc truc trong than cét neo
dw trng lwc

Sau khi lap dat neo dw tng |U’C dwéi tac dung
ngan ngra bién dang khéi d&t d4 xung quanh
dudng 16 sé lam cho lwc doc truc than neo tang
dan khi bién dang clia khdi d4 xung quanh dwdng
|6 tang.

Than neo duwédi tdc dung clia lyc kéo, lwong
bién dang gian dai tdng céng than cbt neo cé thé
tinh theo céng thirc sau [3]:

L=(AL1+ AL2). (1)
Trong d6: AL - Lwong gidn dai tbng cong than cét
neo; AL1 - Lwong gian dai doan tw do than cdt neo;
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AL2 - Lwong gian dai doan lién két than cbt neo vai
thanh 16 khoan.

Lwe doc tryc trong than neo dw (rng lwe phan bd
déu trong doan ty do cla than cbt neo, do Ién cla
lwe doc truc chinh bang Iwc kéo trong than cét neo
va nhw vay dé don gidn tinh toan, trong truong
hop binh thwdng thi e doc truc nay chinh la lwe
doc truc cta 6oan tw do trong than cbt neo.

Gia sr tbng chiéu dai cla neo ndm trong 16
khoan la L, gia tri dw (rng lwe ban dau la PD, sau khi
lap dat neo, khdng xét dén mét hiéu qua dw (rng
lwe cla neo, ta ¢6 thé suy ra hinh thirc tinh toan
lwe doc truc than cét neo (P4) khi lwong bién dang -
tdng cong than cbt neo la AL. Pé tinh dwoc lwe doc
truc than cét neo dau tién ta can xac dinh phan bd
lwc cat trén bé mé&t chét dinh két véi than cét heo,
hién nay co rat nhiéu tac gia da tién hanh nghién
clru gia tri lwe cat nay [1], [2], [3], trong d6 cac két
qua nghién ctru bang thire nghiém va Iy thuyét déu
co tinh twong déng cao. Trong trwdng hop la neo
dinh két dw @ng Iwc thi lwe cét gitka bé mat chéat
dinh két v&i than cét neo duge tinh theo cdng thirc
sau [3]:

n(x)=7 2)

Trong dé: TS(X) Lic cat gitka bé mét chat dinh két
v&i than cdt neo; P - Lue doc truc doan tw do than
cbt neo; E. - M6 dun dan hdi cha than cdt neo; ds -
Puong kinh than cét neo; d, - Buéng kinh 16
khoan neo; do - Buong kinh vang tac dyng hiéu
qua cla neo, theo [5] thi gi4 tri dy gan bang 10dg,
G, - M6 dun cat cia khéi da; Gq - M6 dun cét cla
chét dinh két. Doan dinh két trong than neo dinh

két dw (rng lwc thé hién dwdi H.2; ‘

X
L, e
2Pa “a

3 -
¥ , 2G,G, 3
‘ E.[(Gind,/d,)+(Gndy /d;) ][ ©

Déi vai phan tb neo co chiéu dai dx, quan hé lyc
can bang nhw sau [3]: .

dP(x) = —nd,T, (x)dx @

Tich phé&n céng thiee (4), véi diéu kién bién:
x=0, P (x)=P suy ra lyc doc truc doan dinh két than

neo nhw sau [3]:
X

a— .
P(x)=Pe - % (5)
Theo co hoc vat liéu, ta cé dwdi tac dung cla

gia tri lwc kéo F than cét bi kéo gidn dai ra mot

doan &L [3]: A
8L = (FL/EA). (6)

Trong d6: E - Md dun dan héi cGa than cét neo; A -

Dién tich mat cat than cét neo.
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~ Tir cong thirc (4), (5) suy ra lvgng gian dai phan
t doan lién két trong than neo 1a [3]:

3L, (x)= 2k 7)
< ESAS

Ts(x)

P (ﬁ‘ P(x) + dP(x)
|,
|

H.2. Doan dinh két trong neo dinh két
: du teng luce [3] :

Thay cong thirc (5) vao céng thirc (7) ddng thoi
tich phan doan dinh két trong than neb, khi lwc doc
truc than cbt neo 1a P thi lwgng gidn dai trong doan
dinh két 6L2(x) nhw sau [3]:

2al,
oL, _ 7 PO g P, {1—9 d } @)
TEA, . 20EA,

Trong cdng thirc (8) cd thé thay khi lyc doc truc

than neo Pq tang dén P4, lwgng gidn dai doan dinh’

két trong than neo AL, bang [3]:
' 2al,
=(P1'P0)ds [1-8- d, ] (9)

20 EA,

T cong thire (5) co6 thé suy ra lwong gian dai
doan tw do than cot neo khi lwe doc truc téng tir Py
dén P4 1a [3]:

(P-P )L
AL . 1 Q 1
h EEAS
Lwong gian dai tbng cong than cét neo AL la
tdng lwong gidn dai doan tw do than cét neo va
doan dinh két, va dwoc tinh tir cong thirc (1), (9),
(10) do vay suy ra lwc doc truc than neo P+ la [3]:

ALAE
1
(k)L +{(1- b)(dSJZa)JrPO an

AL,

(10)

1=

20kl
ds

Trong do: b=e . k- Ty sé gitra Lo/L.

Péi véi neo co hoc duw &ng lyc, do chidu dai
doan lién két gita than neo v&i thanh I6 khoan
(L2) nhé hon rat nhidu so véi chiéu dai than cbt
neo nam trong 18 khoan (L) do d6 c6 thé bd qua
lwgng gian dai doan lién két nay, nhw vay theo
cong thire (10) khi k=0, khi téng lvong gian dai
than c6t neo co hoc 1a AL thi lwc doc truc P4 tinh
theo cong thirc [3]:

Py =2, (12)

L

2. Phan tich hiéu qua gia cwéng khoi da bang

neo dw (rng lwc

Khi chéng git khéi da xung quanh duéng 16
béng neo dw &ng lwe, mbi mdt thanh neo sé hinh
thanh mét viing (rng suét nén nhét dinh, khoang
cach gilra cac neo lira chon pha hop khi ving ng
suét nén dwoc tao ra gilra cac neo vira chom dan
xen nhau, va nhu vay hé théng cac neo chéng gitr
xung quanh dwéng 16 sé hinh thanh mot dai dat da
chiu nén ép hay con goi 1a vom da gia cuong thé
hién trén H.3, chidu day vom dat gia gia cwong co
kha nang mang tai tinh theo cong thirc [2]:

_ItagB-a
tagpB

Trong dé: d - Chiéu day vom da gia cwdng cé kha
n&ng mang tai; | - Chiéu dai hiéu qua cta neo; a -
Khoang céach glwa cac neo; B - G6c ngan ngira
khéi"da nirt né sau khi l&p neo, tr cong thirc (13)
¢6 thé thay rang néu giam ngan chiéu dai doan
dinh két than neo véi thanh 16 khoan, sé ting chiéu
dai doan tw do than cbt neo tir d6 co thé tang dwoc
chiéu day vom da gia cuwérng c6 kha ndng mang tai,
nang cao hiéu qua, gidm gia thanh chéng gitr.

(13)

H.3. Vom da gia cuong sau khi chéng gidr
béang neo dw ting luc [2]

3. M6 phéng anh hwéng chiéu dai doan dinh
két dén hiéu qua gia cwérng khoi da va lye doc
truc trong than cé6t neo
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3.1. Lap mé hinh mé phéng

Dé thay dwgc anh huéng clha chiéu dai doan
dinh két trong neo chét déo cbt thép dw ung lwe
dén hiéu qua gia cuo*ng khoi da va phan bé lwc
doc tryc trong than cbt neo, ta str dung phan mém
Flac [6] tién hanh mé phdng hai phuong an voi
chiéu dai doan dinh két gitra than cét neo va thanh
16 khoan bang 0,6 m va 1 m. Mé hinh md phoéng c6
kich thwée lwdi chiéu rongxcao bang 50x40 m, sau
khi thiét Iap Iwéi mé hinh ta dao du’cng 16 hinh chi¥
nhét véi kich thwée chidu rong x chiéu cao la 5x3,6
m; Trén noc 16 1ap dét 5 thanh neo chéat déo cbt
thép dw (rng Iwc co chiéu dai 2,4 m, dwdng kinh ¢
22 mm, khoang cach grua cac neo bdng 1 m, gia tri
dy ng Iyc cua neo iay bang 60 kN, mé hinh md
phdng vi tri cdm neo thé hién trén H.4.

H.4. M6 hinh mg:‘) phéng neo duw-ting e
gia c6 néc duong.lo

3.2. Phan tich két qua mé phoéng

3.2.1. Vang d4 gia cwong trén néc 16 khi gia ¢
bang neo dw trng Iwc

Hiéu qua tao ra (rng suét nén gia cwong khdi da
trén noéc du’o’ng I6 trong doan cdm neo (rng VOi
trwéng hop chiéu dai doan dinh két gitra than cbt
neo vé&i thanh 16 khoan béng 0,6 m va 1 m thé hién
trén hinh H.5.

Tw két qua moé phdng nhuw trén H.5 ta thay ring
chiéu dai doan dinh két gilra than cét neo v&i thanh
I6 khoan c6 anh hwéng rat ré dén hiéu qua gia
cwong khdi da trong doan lap dat neo dw (rng Iwc.
Cu thé la khi chiéu dai dinh két dau neo bing 0,6
m dai (rng suat nén xuat hién trong doan lap neo
c6 chiéu day 1én hon khi chiéu dai dinh két dau
neo bang 1 m, diéu nay dwec ly giai 1a khi chiéu
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dai doan dinh két nhé thi chidu dai lam viéc cla
neo s& Ién (chiéu dai doan ty do Io’n) nhw vay
pham vi khéi da trén néc dwoc gia ¢b co chidu day
I&n hon do d6 tao ra chiéu day vém da gia cu’omg
ctng Ié6n hon va ngwec lai. Nhw vay c6 thé thay
rang can lya chon loai chét dinh két cé kha nang
bam dinh cao dé giam chiéu dai doan vira dinh két
gitra than cbt neo voi thanh 16 khoan khi st dung
neo dinh két dy &ng lwc, didu nay vira lam tang
hiéu qua gia cwong khéi da vira gidm chi phi gia
thanh.

Contour of SZZ

Magfac = 0.000e+000

Gradient Calculation
-1,0168e+005 to -1.0000+005
-1,0000e-+005 to -8.0000e+004
-8,0000e+004 to -6.0000e+004
B -6.0000e+004 o 4.00002+004
| -4.0000e+004 10 -2,0000e+004
| -2.0000e+004 o 0.0000e+000
l 0.0000e+000 to 2.0000e+004
2.0000e+004 to 4.0000e+004
4.0000e+004 to 4.3519e+004
Inferval = 2.0e+004

SEL Geometry
Magfac = 0.000e+000.

Contour of SZZ~
Magfac = 0.000e+000
Gradient Calculation
-9.8084e+004 to -8.0000e+004
-8.0000e+004 to -6.0000e+004
-6.0000e+004 to -4.0000e+004
-4,0000e+004 to -2.0000e+004
51 -2.0000e+004 to 0.0000e+000
|| 0.0000e+000 to -2.0000e+004
2,0000e+004 to 4.0000e+004
4,0000e+004 to' 4:1092e+004
Interval = 2.0e+004

SEL Geometry
Magfac = 0.000e+000

H.5. Anh huéng cia chiéu dai doan dinh két dén
hiéu qué gia cwong khbi da: a - Chiéu dai dinh
két dau neo béng 0,6 m; b - Chiéu dai dinh két
d4u neo bang 1 m

3.2.2. Phén bé Iwe doc truc trong than cét neo
di ing lre

Phan bd Iwe doc truc trong than cot neo chét
déo cbt thép du wng lwe (rng v&i tredng hop chiédu
dai doan dinh két gitra than cbt neo véi thanh 16
khoan bang 0,6 m va 1 m thé hién trén hinh H.6.

Tir két qua mé phdng nhw trén H.6 ta thay réng
phan bd lwe doc truc trong than cbt neo dv trng lwc
thay ddi khi thay déi chidu dai dinh két glwa than
cot neo v&i thanh 16 khoan. Cy thé ta c6 thé thdy
rang, chiéu dai doan chiu lyc doc truc trong than
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cbt neo véi chidu dai dinh két ddu neo bang 0,6 m
I&n hon chiéu dai doan chiu Iwc v&i chleu dai dinh
két dau neo bang 1 m, ta cling thay rang véi két
cau neo c6 chiéu dai doan dinh két bang 0,6 m lyc
doc truc phan bb c‘x’eu doc theo than cbt neo phan
khéng chiju lyc ngan con v&i két ciu neo co chidu
dai doan dinh két bang 1 m thi doan khong chiu Iwc
dai hon. Nhw vay khi str dung neo dw &ng luc can
Iira chon chiéu dai doan dinh két gitra than cot neo
va thanh 16 khoan cho phu hep va cang ngan cang
t6t (nhu’ng phai dam bdo lyc lién két khong bi kéo
tut than cot neo) dé phat huy hét hiéu qua chiu lwc
trén toan chiéu dai cta than cét neo.

a)

Contour of SZZ

Magfac 2 0.000e+000

Gradient Calculation
-1.0168e+005 to -1,0000e+005
-1.0000e+005 fo -8.0000e+004
-8.0000e+004 fo -6.0000e+004
-6.0000e+004 to -4.0000e+004
& -4.0000e+004 to -2.0000e+004
|| -2.0000e+004 to 0.0000e+000
| | 0.0000e+000to 2.0000e+004
2.0000e+004 to 4.0000e+004

4.0000e+004 to 4.3519e+004
Interval = 2.0e+004

cable Axial Force
Magfac = 0.000+000
tension
compression

Lt T

Contour of SZZ

Magfac = 0.000e+000

Gradient Calculation
-9.8084e+004 to -8.0000e+004
-8,0000e+004 to -6.0000e+004
-6.0000e+004 to 4.0000e+004
~4.0000e+004 to -2.0000e+004
-2.0000e+004 to 0.0000e+000
0.0000e+000 ta- 2.0000e+004
20000e+004 to 4.0000e+004
4,0000e+004 to 4.1092e+004

Interval = 2.0e+004

cable Axial Force
Magfac = 0.000e+000 _
tension
compression
H.6. Anh huong chiéu dai doan dinh két dén
phén bé luwe doc truc than cot neo: a - Chiéu dai
dinh Igét dau neo bang 0,6 m; b - Chiéu dai dinh
két déu neo bang 1 m

4. Két luan

Tl phan tich ly thuyét va md hinh héa chiéu dai
doan lién két glwa than cbt theo VO’I thanh 16 khoan
anh hwéng dén hiéu qua gia cd khéi da xung
quanh dwéng 16 va phan bé Iyc doc truc trong than
cbt neo ta rat ra mét sé két luan sau:

> Chiéu dai doan lién két gitra than cét neo vai
thanh 16 khoan ¢é &nh hwéng dén phan bé chiu lyc
doc tryc trong than cét neo-va hidu qua tao ra vom
da gia cwong trong doan gia cb neo;

» Khi chéng gilr cac dwcng 16 béng neo chét déo
cbt thép dw &ng lwc cin st dung loai chat déo cd
kha nang bam dinh t6t & gidm chidu dai doan dinh
két gitra than ¢t neo vai thanh 16 khoan, nhw vay sé
lam ting chiéu day vom dat da dwoc gia cwong,
phat huy duoc nhleu hon khéi da tham gia chiu tai,
dong thoi ciing lam cho than cbt neo phan bd chiu
lyc déng déu hon phat huy t6i da cu’O'ng dd chiu tai
clia than cét neo va giam gia thanh chéng gite.0J
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SUMMARY

This paper shows the study results of
influence of the interior bonding section

length with the hole wall of prestressed

anchor. The paper also presents the
supporting effect of surrounding rock mass
using prestressed anchor.
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