KHOA HOC & CONG NGHE

Tinh toan bulong neo trong bé tong
theo tiéu chuan hoa ky ACl 318-08

Calculation of anchor bolts according to ACI 318-08

Tom tat

Dai vdi cac cong trinh dan dung, céng nghiép
viéc sit dung cac loai bu 16ng neo (c6 thé Ia dat
trudc hoac dat sau) dé lién két két cau thép véi
bé tong rat pho bién. Su pha hoai cia bu long
neo rat phiic tap né 6 thé xuat phat tir ban
than bu long neo hay cac viing bé tong quanh
bu Iong neo theo cac dang chiu luc khac nhau.
Trong cac diéu kién phai dung bu léng neo dat
sau (cong trinh cdi tao, treo cac thiét bi hoan
thién, co dién...) 6 cdcvung dién tich hep dé
xay ra pha hoai tir viing bé tong quanh bu long
neo. Bai bao dé cap dén viéc tinh toan bu long
neo trong bé tong theo tiéu chuan Hoa Ky ACl
318-08.

Tir khéa: bu Iong neo, kéo, cdt, do bén, bé tong

Abstract

For civil and industrial constructions, the use of
anchor bolts (either potst installed anchors or cast in
place anchors) is very popular. The failure of anchor
bolt is so complicated. It can arise from the anchor
bolt itself or the concrete areas around the anchor
bolts under different force. In the conditions where it
is necessary to use cast in place anchors (renovating
works, ME equipment...) It is often appears failure
cases from the concrete area. The paper mention

to the calculation of anchor bolts according to the
American standard ACl 318-08.
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1. Dat van dé

Thuc té lam viéc ctia céc loai bu 16ng lién két véi két cAu bé tong cbt thép (bu
I6ng neo dat trwdre, dat sau ...) la rat phire tap. Sw pha hoai cé thé xay ra tai bu
I6ng neo hay tai viing bé téng quanh bu 16ng neo, cé thé pha hoai do chiu kéo
hoéc chiu cat hodc két hop. Trong tiéu chuan thiét ké két ciu thép hién hanh
TCVN 5574-2012 va ca tiéu chuan thiét ké bé tong cbt thép TCVN 5574-2018
m&i chi d& cap dén sw pha hoai tai ban than bu 16ng neo ma chwa dé cap nhiéu
dén sw pha hoai ctia viing bé téng quanh bu 16ng neo. Déi véi cac loai bu long
neo dat trwdc dwgc han ché dang k&. Tuy nhién trong mét sb trwong hop khi
thi cong céac cong trinh cai tao hodc nhivng trwdng hop bat kha khang thi phai
dung céc loai bu 16ng neo d&t sau khi d6 chiéu sau chén bu 16ng trong bé tong
va khodng céc tr bu I6ng t&i mép tiét dién han ché. Do d6 nguy co pha hoai bé
téng quanh bu 16ng neo 14 rat I&n.

Sw pha hoai cua lién két bu 16ng vao bé tdng co thé xay ra mét hodc két hop
cac trwong hop trong hinh 1.

Do han ché trong khéi lwgng nén néi dung bai bao tac gia chi xin & cap dén
trwdng hop kéo v& cdn bé tdbng quanh bu I6ng neo (trwéng hop d,e cda hinh 1)
va trwdng hop vé& con bé téng do lwc cét (trwdng hop a,c cla hinh 1). Trong d6
sé khao sat cho trudng hop khoang cach tir tdm bu 16ng neo dén mép bé tong
nhé va bé day cAu kién bé téng nhé.

2. Tinh toan dé bén theo diéu kién kéo v& con bé téng quanh bu I6ng neo

D6 bén danh nghia theo didu kién kéo v& con bé tdng quanh bu 16ng neo
don hoac nhém bu 16ng neo xac dinh nhw sau:
Déi vé&i bu Iéng trong nhom:

Nc

Ncbg A l//ec,Nl//ed,N'//c,Nch,NNb
N co (1)
Déi v&i bu léng don:

N, = jNC ‘//ed,N'/’c,N‘//cp,NNb
Neo 2)
Trong do6:
ANco 1a dién tich hinh chiéu bang viing bé téng kéo v& cho 1 bu léng don.

Ay, =(2x1.5h,)x (2x1.5h,) =9h>

Khi c6 nhiéu bu 16ng néu khoang céc theo 2 phwong dén 1 bu I6ng gan nhat
nhé hon 3 1an chiéu sau chén bu 16ng trong bé téng (hef) thi khi d6 sé& tinh toan
cac bu 16ng nhw 1 nhém va dung céng thire (1). Con khi khoang céac tv 1 bu
I6ng dén cac bu 16ng khac I&n hon 3 hef thi phai tinh toan kiém tra cho bu léng
don dung cong thic (2).

Anc 1a dién tich hinh chiéu bang c6n bé téng kéo v& clia 1 bu 16ng neo don
hodc nhém bu 16ng neo dwgc xac dinh nhw cac trwdng hop sau:

Xac dinh Yee n:

WYeen 12 hé ké dén do 1éch tam clia nhom bu 16ng xac dinh theo cong
thirc sau:

1
Wy =7, VA& gid tri Yooy khOng 1ay I6n hon 1 (3)
( 2e, ]
1+
3h,
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a.Cac trwdng hop pha hoai bu 16ng neo
chiu cat chiu kéo

Hinh 1. Cac truéng hgp pha hoai bu 16ng neo [3]
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Hinh 2. Tinh toan ANco [3]

V&i e;, la do Iéch tdm lwc kéo so v&i trong tdm nhdm
bu léng.

Xac dlnh \lfed,N:

Ve n =1, néu Cyomin > I'Shef

(4)

a,min X

c
Wen =0.7+03—"— néu ¢

, <1.5h,
1.5h, ‘

a,min
(5)
V&i Camin la gid tri nho nhét trong cac khoang cach tir
tam bu 16ng neo dén mép;
Xac dinh y, N

Khi tinh toan khong xuét hién vét nit .y = 1.25 véi

[ W& tina vdemil bem

;
<

&, o rovg by keo g

W, L
P
7,
s l = ,/'r
|.-"'

ERa tmp by ndek

b. Cac trwvdng hgp pha hoai bu I16ng neo

bu léng dat trwdre, Yo = 1.4 v&i bu 16ng dat sau;

Khi tinh toan cé xuét hién vét nit y,y = 1.0 v&i bu
I6ng dat trwéc va bu 16ng dat sau.

Xac dinh yep n:

Yo = 1, néu Comin =€

ac

(6)

Ca,min £
,néu ¢

<1.5h,

l//cp,N =

a,min
ac

7)

h,
Va gid tri e khong duoc nhé hon 1.5—L;
C

Trong d6 ¢, xac dinh tuy thudc loai bu 16ng neo. Déi voi
bu l6ng kiém soat bang mé men xoan c,.=2.5h,, ddi v&i cac
loai bu 16ng khac c,.=4hg.

Cwong do chju kéo cta bé tong trong vung bi niet khi tinh
toan theo diéu kién kéo v& con bé téng quanh bu l6ng neo
khéng dwoc vwrot qua gia tri sau day:

N, =k AL B

Trong d6: k=24 vé&i bu 16ng dat trudrce,
k=17 dbi v&i bu l6ng dét sau;

(8)

A =1 véibé tdng nang théng thwdng;

Déi v&i cac bu I6ng han dau cé 28cm<hy<63cm thi Ny,
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o,
c; . 1.5hg , ¢ s, L.5hg , & s, LShy
Anc 1 11 1 —Anc ] R 1 —Anc
[N ~ [ 5 [
— — 7
1.5he | 4 1.5hs L 1.5he L
‘ B |
T e s
I [ N S R e
1.5h.¢ i 1.5h¢ i i ¢ i i
] | ] L | L
— = — . “ B

ANC = (Cl + 15hef)(2 X 15hef)
Néu ¢, < 1.5h

Khi cac bu 16ng neo ndm & vi tri cé khodng cach t¢i mép
bé tong bé hon 1.5hef t&i ba canh hoac nhiéu hon ba canh
thi gia tri clia hef dwoc st dung dé tinh ANc theo céng thirc
(1) dén (8) sé bang gia tri I&n hon gitra ca,max/1.5 va 1/3
khoang cach I&n nhét giir cac bu 16ng trong nhém.

Do ben thiét ké la gia tri N, hay §N,,, trong do ¢ la
hé so S}J’c I’(héng phu thudc dang chiu Iyc va bo tri cot thép
trong ket cau bé tong.

3. Tinh toan d6 bén theo diéu kién v& con bé téng do
Iwc cat

D6 bén danh nghia theo diéu kién v& bé téng do lwc cét
dwoc xac dinh nhuw sau:

Déi vé&i bu I6ng trong nhom:

I/vcb = Ail//ec,Vl//ed,Vl//c,Vl//h,VI/b

Vo (9)
Vchg = AVC VeerWerVirVs

Vco (10)

) V&i AVco 13 dién tich hinh chiéu ving bé téng v& do lwc
cat cho 1 bu I6ng don.

4,,,=2(1.5¢,)(1.5¢,)=45(c, )

A,c la dién tich hinh chiéu c6n bé téng vé& do lwc cét cia
1 bu 16ng neo don hodac nhém bu I6ng neo dwgc xac dinh
theo cac trwong hop trong hinh 4.

Xac dinh Wee v Wec v 1@ hé ké dén do l&ch tam clia nhém
bu 16ng xac dinh theo céng thirc sau;

v = 1
ec,V — 7 N
1+2ﬁ
3c,,

e; l& d6 léch tam lwc cét so véi trong tm nhém bu 16ng;

, Va gia tri Yec v khong I8y I6n hon 1

(11)

Xac dinh Yeq vt Veay =1 ., néu Ca2 2 l'scal (12)
ca A
Yeay =0.7+0.3 1.502 ,néu ¢, <1.5¢, (13)

cal

Xac dinh y, v
Khi tinh todn khong xuét hién vét nit we,V = 1.4, khi tinh
toan co xuat hién vét nirt ye,V dwoc lay nhw sau:

ANC = (Cl + Sl+15h€f)(2 X 15het)
Néu ¢, < 1.5h; va s; < 3hg

ANC b (Cl + Sl+l.5hef)(C2 + 52 + 15hef)
Néu ¢y va ¢, < 1.5h va sy va s, < 3hy

ey = 1.0 khi khdng cé cbt thép gia cwong, Yoy = 1.2
khi c6 cot thép doc gia cuong, Wy = 1.4 khi cb cot doc va
coOt dai gia cuong.

Xac dlnh \Vh,V:

/1. .
Wiy = % ,néu h, <1.5¢,

Why lay gia tri khéng nhé hon 1.
Cudng d6 chiu cat cla bé téng trong viing bi niet khi tinh
toan theo diéu kién v& con bé tdng quanh bu 16ng neo do lyc
cat khdng dwoc vuwot qua gia tri sau day:

) )

a

(14)

(15)
Trong do6:
l, = h, véibulong co do cing khong déi, I, =2d,, voi
bu 16ng né kiém soat bdng md men xodn. Trong tat ca cac

trwong hop [, <84, .

DPoi v&i cac bu long co phan day dwoc dét trwdc hodc
han vao cot thép gia tri Vb dwoc tinh toan theo cong thirc

Sau:
0.2
/ , .
o8 )

a
A =1 voi bé téng ndng thong thuong;

Khi cac bu 16ng neo ndm & vi tri cé khodng cach t¢i mép
bé tdng bé hon gia' tri 1.5¢c,1 va h, <1.5c, thi gia t’ri clia cy4
dtyo’c st dung dé tinh toan theo cong thirc tir (9) dén (16) sé
bang gia tri I&n hon gilra c,,/1.5, h,/1.5 va 1/3 khodng cach
I&n nhét gitr cac bu léng trong nhom.

D6 bén thiét ké 1a gia tri ¢V, hay ¢V, .

Khi chiu tac dung ddng thdi cha lwc cét va lwc kéo thi
cdng thire kiém tra cho 3 trwéng hop nhw sau:

(16)

.V
Néu <02 thi N >N,
v, (17)
- Néu Ny <02 thi gV, 2V,
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;= 1.56 b, < 1.5c, 'l;'
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1.5, 156

A =21 !
we = 2 1.5C0h, A '2{15'3.1:"7-

S € 1568, h, <158,
Aw- AT A 7
. i b | By
1 5, i B "=|.---|'r. "-Eﬂ
e ¥ 150,01 Sea
O, .50, A = 21.5e,1h,
.-q.n- i 55.1'1 5#11 * Gl
. N V.
-Néu —>0.2 va = >(.2
N,, n
V
. <1.2
gN, 9V, (19)

4. Tinh toan do6 bén kéo va cat cua than bu long

Tinh toan kha nang chiu kéo ctia bu I16ng neo:

Kha nang chiu kéo danh dinh clia clia cac bu 16ng neo
xac dinh nhw sau:

Nva = nAse,N uta (20)

Trong do:
n: la s lwgng bu 1ong,
Agen: la dién tich thwe bu 16ng neo;
fm . la cwdng do kéo dwt danh dinh cla bu l16ng neo
4y gia tri nhé hon cta 860Mpa va 1.9 f, .
Kha nang chiu kéo thiét ké 14y gia tri: N, v6i @ hé sb
strc khang phu thudc vao phan loai nhém bu 16ng.
Tinh toan kha n&ng chiju c4t cta bu 16ng neo:
Kha nang chiu cat danh dinh ctia ctia cac bu [6ng neo xac
dinh nhw sau:

V=nd,, f.. dbivéibulong cé dau dang thm; (21)
V.,= nO.6AS€,,, .« 96i v&i cac loai bu 1dng khac;  (22)
Trong d6
Asevs N, Jua : 1y nhu trong cong thire (20)

Kha nang chiu kéo thiét ké lay gia tri: N, v6i @ hé sb
strc khang phu thudc vao phan loai nhém bu 16ng.

5. Van dung vao bai toan thwc té cong trinh khi dung
bu I6ng dat sau vao cac vung bé tong chiu kéo co6 dién
tich nho

Trong thuc té xay dwng cong trinh rat hay gép cac truong
hop phai st dung bu 16ng neo dat sau. D6 cé thé 1a cac cong
trinh cai tao (khoan dam thép vao cot bé téng, thém mai che

<100, Vi 8 <30y,

Avr = [EU E“'ﬂ' + =1|n'

mai sanh ...) hodc cac cdng trinh don vi thi cong d&t sau dé
tién lgi cho qua trinh thi céng va dinh vi chinh xac vi tri (cac
chi tiét d& hé théng ME, chi tiét kién tric...).

Can cl vao cac cong thirc tinh toan thay rang sw pha
hoai cén bé téng quanh bu 16ng hodac cum bu 16ng phu thuéc
trwc tiép vao dién tich hinh chiéu con bé tdng pha hoai Ayg,
Ay, va cudng do bé tdng pha hoai Ny, V, (phu thudc nhiéu
vao chiéu sau chén bu 1&ng trong bé tng).

Xét theo diéu kién nay thi cac bu 16ng hodc cum bu long
& cac mép tiét dién sé& cé dién tich tich ANC, Avc nho nhéat
ddng thoi loai cong trinh nay thwong sé co bé day cAu kién
han ché nén chidu sau chén bung 16ng neo trong bé téng
hes NO.

Dé thay rd sw suy giam kha nang chiu lwc khi st dung bu
I6ng dat sau trong cac vung dién tich chat hep, & day trinh
bay vi du tinh toan cho trwong hop nay.

Vi dy 1: Xac dinh d6 bén thiét ké cla lién két bo tri nhw
hinh 6. Bu l6ng M20, chiéu sau bu I6ng neo trong bé tong
la 120mm. Bu l6ng thudc loai dat sau, dung loai cé gic’yj han
chay vat liéu thép f,=300 Mpa, bé tong dung B20, hé so slrc
khang ¢ =0.7.

Do he=120mm, khodng céch gitr cac bu 16ng ké nhau la
$=130mm<3h,=360mm nén tinh toan cac bu I6ng la 1 nhém

Khoang I&n nhét tir cac bu 1dng ngoai cing dén mép
Camax= 60mm < 1.5hg= 180mm. Do d6 gia tri hes dwa vao
tinh toan la gia tri Io6n hon gira ¢, may/1.5 va 1/3s.

Camax= 60MmM, Cymax/1.5=60/1.5=40mm.

s=130mm), s/3=130/3=43.3mm.

Do d6 gi4 tri hy dé tinh toan 14y 43.3mm

C6ng thire tinh toan dd bén kéo v& con bé téng nhw sau:

Ay,
Ncbg = ANc (//eaN(//ed,Nl//c,Nl//q,,NNb

‘N co
Ay, = 9hj/. =9x43.3%
=16874.01mm* =168.74cm*

Ay, =(50+130+1.5x43)x (50 +130 +50)
=61125mm* =611.25¢m*

A, =611.25<44, =4x168.74=674.96cm’

=1 do khdng co6 dd l&ch tam trong lién két
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1 N N
€3 | V)
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¢ S 1.5h , ~ N , g
L L 4L 4\/ ef L Ca;]' - S N CdlI \\\
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@:T' ‘“::L ~ PN /// ’ ' ’
T NN Puong phé hoai
L th - gia dinh tinh cal
250 #N,,, =0.7x39.41=27.58KN
60, 130 60 . .
1 1 Khoang I&n nhat tlr cac bu I6ng ngoai cung dén mép
= v;L ﬁi & Cyo= 60mm < 1.5¢,1= 75mm.
L o o K| T ko va h, =7cm<1.5c,,=75mm. Do do gia tri c,1 dwa vao tinh
w = — L Wﬁfﬁ‘ L toan la gia tri Ion hon gilra c,/1.5, h,/1.5 va 1/3s.
o :)ﬁ 5 5 IR Cap= 60MmM, Cay/1.5=60/1.5=40mm,
e 250 h,/1.5=70/1.5=46.7mm, s=130mm, s/3=130/3=43.3mm.
Do d6 gia tri c,4 dé tinh toan 14y 46.7mm
N

DO €, in =50mm <1.5h,, = 64.95mm nén
Ca min 50
V,y=07+03—"-=0.7+03——"---—-=093
’ 1.5h,, 1.5x43.3

Khi tinh toan c6 xuét hién vét nirt yen = 1.0

Xac dinh Yo N

DO €, pyin =30mm <1.5h,, = 64.95mm nén
Comi 50
=20 = =0.46
Ve 2.5%43.3

Yepn khong dwoc nhé hon

h
150 15 B3
c 2.5x43.3

ac

=0.6 nénldy v, =0.6
Cuwéng do6 chiu kéo bé tong khi tinh toan theo diéu kién
kéo v& con bé tong:
N, = kc/i fc'h;f =17x1x+/16.2 x 433"
=19507.7N

D6 bén danh nghia kéo v& con bé téng nhu sau:

A c
Ncbg = AN l//ec,Nl//ed,Nl//c,Nl//cp,NNb
Nco

61125
168.74

D06 bén thiét ké kéo v& con bé tong la:

x1x0.93x1x0.6x19.5=39.41KN

4,
Vipe = Ait//ec,vl//ed,ywc,vwh,m
V co

Trong do:

4, =45(c, ) =4.5x8" =288cm’

A, =(60+130+60)x1.5x46.7 =175.1cm”
¥,., =1 dokhéng c6 do Iéch tam trong lién két

60
=0.7+03—————=0.95
Vear 1.5%46.7

Khi tinh toan c6 xuét hién vét nit Wy = 1.0

1.5¢,, \/1.5><46.7 ,
= al — =0.96 14 =1;
Yy \/ h s YWy

a

Cudng do chiu cét clia bé tong trong viing bi it khi tinh:

v, {7[;—] Jd, JNZ' ()"

a

_ [7[%}02 m}m (46.7)"° =52.6KN

D6 bén danh nghta theo diéu kién v& bé tong do luc cat:

175.1

V ———x1x0.95x1x1x52.6 =30.3KN
288

cbg =

D6 bén thiét ké v& con bé tong do luc cét la:
oV, =0.7x30.3=21.20KN

cb; <
¢ ‘(xem tiép trang 43)
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Nhan thdy twong tw nhw cwong dd nén clia BT, gia tri
moduls dan hédi cia BT dung SSC thap hon BT dung PCB,
nhwng cang & tudi dai ngay thi moduls dan hdi ctia 2 loai BT
cang gan nhau. Cuéng do nén & tudi 28 ngay clia cac mau
BT déu dat yéu ciu trén 30 MPa.

3.8. Tinh chéng thdm va kha néng bao vé cét thép khdi &n
mon cua bé téng

T két qua thi nghiém cho thay rang, khi thay thé PCB
béng SSC thi d6 thdm nwéc BT dwoc cai thién, B12 cho
SSC (twong dwong véi ap suét 12 atm) so véi B10 cho PCB.

Két qua thtr nghiém kha ndng bdo vé cbt thép cla bé
téng dwoc thé hién trong bang 10. M6i trudng thir nghiém 1a
trong dung dich NaCl 3% c6 dong dién cwong birc 5V chay
qua. Ké&t qua cho thay thei gian xuét hién ri sét ctia SSC 1a
134 ngay, trong khi clia bé tdng str dung PCB la 24 ngay.
Ddng thdi, voi bé tong st dung PCB, 35 ngay da xuét hién
vét nit trong khi v&i bé tdng s dung SSC thi trén 150 ngay
van chwa cé xuét hién vét nirt trén bé mét bé téng. Diéu nay
cho thay réng, bé téng str dung SSC c6 kha nang bao vé cbt
thép tét hon rat nhidu so v&i bé téng s&v dung PCB thong
thwerng. Do d6, bé tong cbt thép str dung SSC cé thé lam
viéc trong méi trwdng xam thwe, nwéc bién.

M Sé ngay xuét hién | S6 ngay xuét hién
au > . Z B
ri sét vét nut
PCB 24 35
SSC 134 > 150
4. Két luan

Qua qua trinh nghién ctru, dé tai da ché tao dwoc BT
dung SSC v&i cwdng do trén 30 MPa va d6 sut 15-16cm

twong tw BT dung PCB. Gia tri moduls dan héi ctia BT dung
SSC thap hon BT dung PCB, nhung cang & tudi dai ngay thi
moduls dan hdi ctia 2 loai BT cang gan nhau.

Théi gian ddng két va sy phat trién cwérng d6 c6 BT diing
SSC c6 cham hon so véi BT dung PCB. Tuy nhién c6 nhiéu
tinh ch4t ma BT dung SSC t6t hon nhw: ham lwong bot khi,
do tach nwéc, khéi lwgng thé tich déu nhé hon.

D6 chéng thdm ctia BT dung SSC tét hon B12 so véi voi
B10 ctia BT dung PCB. Hon niva khé nang bao vé cét thép,
thoi gian xuét hién vét nirt clia BT dung SSC vuot trdi so voi
BT dung PCB.

Nhw vay cé thé thay BT diing SSC c6 rat nhidu wu didm
vé k¥ thuat cling nhw bdo vé méi trwdng. Do dé co thé tiép
tuc nghién ctru nhidu hon nira vé& BT dung SSC dé tién t&i
&ng dung vao san xuét bé tong./.
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Tinh toan bu long neo trong bé tong...

Kha nang chiu kéo thiét ké ctia clia 4 bu 16ng neo xac
dinh nhw sau:

N, =¢nA, \ f,., =0.7x4x2.45x1.9x3000
=391.02KN

Kha nang chiu c&t thiét ké ctia clia 4 bu |6ng neo xac dinh
nhw sau:

V., = ¢0.6n4, ,
=234.61KN

uta

Qua vi du trén ta cé gia tri dd bén thiét ké kéo v& con bé
tong PN, =27.58KN va d6 beén thiét ké v& con bé tong

do Iwc cét ¢Vcbg =21.20KN cho trwong hop cum bu 16ng
sat mép bé toéng. Cac gia tri nay rat nho so véi kha nang chiu
kéo va cét ctia ban than bu 16ng neo #N , =391.02KN va
@V, =234.61KN . Nhan xét rang khi lam viéc ma bu léng
bu 16ng sat mép bé téng kha nang chiu lwc rat nhd so véi khi
tinh d6 bé&n cla bu 16ng.

(tiép theo trang 24)

6. Két luan

Bai bao da trinh bay cach tinh toan kha nang chiu Iyc clia
l6ng neo trong bé téng theo tiéu chudn Hoa Ky ACI 318-08.

‘Su pha hoai bu 16ng neo rat phirc tap va xay ra theo
nhiéu trwdng hop khac nhau. Kha r)éng ghiu lwe cla con bé
téng quanh bu l6ng neo suy gidm rat nhiéu trong cac truwdng
hop dung bu 16ng neo dé&t sau & cac vung ma khoang cach
tr tdm bu 16ng dén mép va chiéu sau neo bu I6ng trong bé

=0.7x0.6x4x2.45x1.9x3000 t3ng nho./.
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