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Toém tét: Hién nay, van chua co tai liéu huéng dén
tinh toan ddm bé téng cét cing theo tiéu chudn Viét
Nam. Bai bao nay giéi thiéu phwong phap tinh toan
dédm bé téng cét cing cda Nga va co thé ap dung vao
tiéu chudn Viét Nam hién hanh.

Tw khéa: cét cimg, ddm bé téng cét thép, do bén.
1. Mé& dau

Két cu bé téng cét cirng (& day phan biét cét
cieng 1a thép hinh, con cét thép thuwdng la thép thanh
théng thwdng) tan dung dwoc cac wu diém riéng vé
dac trung co |y cta vat liéu thép va bé téng dé tao ra
két cAu c6 kha nang chiu lwc va do tin cay cao, dong
thi gidm tiét dién khi yéu cau vwot nhip I&n hodc yéu
cau vé cong nang va thAm my cla cong trinh, thoi
gian thi céng nhanh nang cao hiéu qua vé kinh té khi
thi cbng cac cong trinh xay dwng.

Két cAu bé téng cbt clrng da duoc st dung nhiéu
& cac nuwéc trén thé gidi nhw My, Anh, Phap, Buc,
Nga, Trung Quéc, Nhat Ban, Singapor,... trong viéc
xay dwng cac cong trinh cao tang va cac céng trinh
khung nhip 1&n do d6 d& cé nhiéu tai liéu va tiéu
chuén thiét ké cho két ciu bé tdng cét clrng cla cac
nwéc khac nhau.

O Viét Nam loai két cdu nay cho dén nay van
dwoc siv dung rét it. Tuy nhién, nhu ciu xay dwng nha
cao tang va siéu cao tAng dang bung nd manh mé,
v&i nhitng wu diém clha két cdu bé téng cbt cirng,
trong twong lai loai két cAu nay sé dwoc st dung rong
rai, va Viét Nam ciing khéng ndm ngoai xu hwéng
phat trién chung cta xay dwng thé gidi. Viéc tinh toan
cAu kién bé tong cbét clrng hién dang con gap nhiéu
khé khan dbi véi cac k§ sw tw van thiét ké do chua co
tai liéu hwéng dan tinh toan ciu kién bé téng siv dung
cbt clrng n6i chung va cot bé téng st dung cbt cirng
néi riéng. Tuy nhién néu &p dung nguyén téc tinh toan
theo tiéu chuadn Nga thi hoan toan cé thé tinh toan
dworc theo hai tiéu chudn TCVN 5574; 2012 va TCVN
5575: 2012 bé&i cac ly do sau day:

- Ban chét cua tiéu chudn TCVN 5574: 2012 [1] va
TCVN 5575: 2012 [2] la céc tiéu chuan xay dwng Viét
Nam TCXDVN 356:2005 va TCXDVN 338: 2005 da
dwoc chuyén ngang ma khéng thay déi ndi dung va
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chi dbi tén thanh tiéu chuan quéc gia. Hai tiéu chuan
xay dwng Viét Nam déu dwoc chuyén dich tlr cac tiéu
chuén twong &ng ctia Nga 1a SNIP 2.03.01-84* [3] vé
thiét ké két cu bé tong cét thép va SNIP 11-23-81* [4]
vé thiét ké két cu thép;

- Trong hé théng tiéu chuadn Nga khong co tiéu
chuan riéng dé thiét k& dam bé tong cbt clrng nhwng
cho dén thoi diém nay cé hwéng dan [6] tinh toan dwa
theo tiéu chuan [3] vé thiét ké két ciu bé tong cbt thép
va tiéu chuan [4] vé thiét ké két cAu thép.

Vi vay, van dé dat ra la c6 thé nghién clru tai liéu
tiéu chuan va huwdng dan cta Nga dé ap dung tinh
toan dam bé téng cét clrng theo tiéu chuan Nga vao
tiéu chuan Viét Nam.

2. Ap dung tinh toan dam bé téng cét cleng theo
tiéu chuan Nga vao TCVN
2.1 Céc yéu cau chung

Theo hwéng dan cia Nga [6] thi viéc tinh toan do
bén dam bé tdng cbt clrng can dwoc thwc hién phu
hop véi cac chi dan trong [3] (twong dwong vai [1]
clia Viét Nam) va c6 ké dén cac khuyén nghj bd sung
duei day.

Vé nguyén tac, viéc tinh toan ciu kién dam bé
tong cbt clrng dwoc thue hién déi véi cac giai doan
lam viéc cGa ddm nhu sau:

- Giai doan 1: Trwéc khi bé téng dat dén cudng
d® mau 1ap phwong 10 N/mm? - tinh toan nhw dam
thép thdng thueng, trong do chi co cbt clrng lam viéc
va chiju céac tai trong nhw tai trong ban than clta cbt
cleng, trong lwong bé tdng, tai trong van chuyén va
l&p dwng va cac tai trong khac trong qué trinh thi céng
dam;

- Giai doan 2: Sau khi bé téng dat dén cwdng dod
mau lap phwong 10 N/mm? - ¢t cirng 1am viéc dong
thdi véi bé téng va viéc tinh toan dwoc tién hanh nhw
déi véi dam bé téng cbt thép chiu toan bo tai trong.

Dbi v&i cAc tai trong phéat sinh trong qué trinh 13p
dwng, khi cwdng dd mau lap phwong cla bé tong lon
hon cho phép tinh toan ddm nhw dam bé tong cbt
thép.
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Dé tiét kiém thép, tiét dién cbt cirng nén chon toi
thiéu dé cbt cing l1am viéc nhw két ciu thép chi chiu
cac lwc phat sinh trong qua trinh thi cong, trir céac
trwdng hop bi han ché bi kich thwdc bao cia dam
bé tong cbt thép.

Sw lam viéc cta dam bé téng cbt thép sir dung
cbt clrng chiu toan bd tai trong st dung dwoc dam
bao bang viéc lwa chon tiét dién bé téng cbt thép véi
cbt cirng va cbt thép thueng bd sung.

Trong bai bao nay chi gi&i thiéu céach tinh toan
theo giai doan 2.

2.2 C4c yéu cau vé vat liéu

Céac yéu cau vé bé tong va cét thép thuong lay
nhw trong [1] va cét cieng 14y theo [2].

2.3 Phwong phép tinh todan dam bé tdng cét cung
2.3.1 Céc gi4 thiét tinh toan

Theo quan diém tinh toan cta Nga trong [6], viéc
xac dinh ndi lwc gi¢i han trong tiét dién dwoc tién
hanh dya trén cac gia thiét sau:

- Cwong dé chiu kéo cla bé tong lay bang khong
(ttrc 1a bd qua kha nang chju kéo cla bé tong);

- Cuwong do chiu nén cha bé téng quy wéc lay
bang tng suat (trong cac trwdng hop can thiét dwoc
nhan véi cac hé sb diéu kién lam viéc, duoc phan bb
déu trong vung chiu nén);

- Bién dang (&ng suét) trong cbt thép dwoc xac
dinh phu thudc vao chiéu cao ving chiu nén bé téng;

- Png suét kéo trong cbt cirng va cbt thép thuwdng
khéng I&n hon cwéng dd chiu kéo tinh toan cla cbt
crng R, va cdt thép thwong R, , trong cac trwong
hop can thiét dwoc nhan véi cac hé sb diéu kién lam
viécy g ;

- Png suét nén trong cbt cirng va cbt thép thwdng
khéng I&n hon cwéng dd chiu nén tinh toan cda cét
cieng R! va cbt thép thwong R, trong cac trwéng hop
can thiét dwoc nhan vai cac hé sé diéu kién lam viéc
Vsis

- Khi tinh toan dd bén cla céu kién bé tong cbt
thép, thi sw chét tai trwdc cho cbt cing trwdc khi db
bé téng trong qua trinh xay dwng nha khdng lam giam
do bén cua ciu kién bé tong cbt thép.

2.3.2 Tinh toan d6 bén tiét dién thdng goc véi truc doc
ctia ddm

a) Xac dinh chiéu cao twong déi giéi han ving chju
nén cda bé tong

Khi ngoai luc tac dung trong mat phang di qua
truc dbi xirng cla tiét dién va cbét thép dat tap trung
theo canh vudng goc véi mét phéng do, viéc tinh toan
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tiét dién thang goc véi truc doc ciu kién can duoc
tién hanh phu thudc vao s twong quan gitra gia tri
chiéu cao twong déi ctia ving chiu nén cla bé téng.

Chiéu cao twong ddi &cuta vang chiu nén cla bé
téng dwoc xac dinh bang ti sé gitra chiéu cao ving
chiu nén x va chiéu cao lam viéc ho cua tiét dién
(x/ho).

Chiéu cao lam viéc h, cla tiét dién dwoc xac dinh
theo cong thire: Ny =h—a (1)

Trong d6: h - chiéu cao tiét dién; a, - khodng cach
tr diém dat hop lwe cha noi lwc trong cbt thép (cbt
cieng va cbt thép thwdng) chiu kéo dén bién chiu kéo
cua tiét dién, dwoc xac dinh theo cong thirc:

. _Aa+Aa o
A +A

Trong do: A, - dién tich tiét dién phan cét cing
nam trong viing chiu kéo; A - dién tich tiét dién cia
cbt thép thwong chiu kéo; a- khgéng céch tlr hop lwc
cuta cot thep thwong chiu kéo dén bién gan nhat cla
tiet dién; a, - khoang cach ti trong tam cot cieng den
bién chiu kéo cla tiét dién.

Chiéu cao twong déi gi¢i han & cta vang chiu
nén cla bé téng tai thdi diém khi trang thai gidi han
clia ddm xay ra dong thoi vai viéc tng suét trong cot
thép chiu kéo dat téi cwdéng dd tinh toan co ké dén
cac hé sb diéu kién lam viéc twong (rng, dwoc xac
dinh theo cbng thre kinh nghiém:

(0]

éR = €))

R

1+ 'S, max 1_ @
o 11

sC,u
Trong dé: @ - dac trwng vung chiu nén cua bé
tong, dwoc xac dinh theo cong thirc: @=a—0,008R, (4)

a = 0,85 - hé s6 dbi voi bé tong nang; R, - cuong
d6 chiu nén tinh toan doc truc cla bé téng ng voi
trang thai gi¢i han thtr nhat, tinh bing N/mm? (da ké
dén cac hé sb diéu kién lam viéc); R, . - gia tri lon
hon trong hai gia tri: cwong d6 chju kéo tinh toan cla
cdt cng R, va cwdng dd chiu kéo tinh toan cuia cot
thép thwong R da ké dén cac hé sb diéu kién lam viéc
twong &ng 7y o, , - Ung suat gidi han cla cét thép
& ving chiu nén, duoc 14y dbi vai cau kién lam tir bé
téng nang, tuy thudéc vao yéu té6 néu trong Bang 15
cta tiéu chuén [3] (twong dwong véi [1]): bang 500
MPa v&i loai tai trong tac dung nhw tai muc 2a va
bang 500 MPa véi loai tai trong tac dung nhw tai muc
2b.

Dé& dang nhan thdy, céng thirc (3) néu trén twong
tw cong thirc (25) clia [1] nhung dathay R, =R, .,
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b) Tinh toén dé bén cda dam tiét dién chi nhat

Theo [5, 6], viéc tinh toan do bén tiét dién thdng
goc cta dam tiét dwoc tién hanh tuy theo vi tri cla
truc trung ha déi véi cbt cirng: Truc trung hoa khoéng

di qua cbt cirng; truc trung hoa di qua ban bung cét
cleng; truc trung hoa di qua ban canh cét cing.
Trwong hop 1: Truc trung hoa khéng di qua cét cing
(hinh 1).

b AIS Rb
.@JP RscAls
_ % j > T o1
Co Tryc trung hoa
= =
h - . RsAs
~ ©
Asr As Rsr L

Hinh 1. Tryc trung hda khéng di qua cét cimg (ddm tiét dién chik nhat)

Chiéu cao ving chju nén x dwoc xac dinh ti diéu
kién can bang =x =0:
SC AS'

X = R,bx+ R A/~ R,A, —R, A, =0

Truc trung hoa khéng di qua cbt cieng khi:
_RARA-RA _
bR,

Trong do: R, - cwdng dd tinh toan cta cét cieng;
A, - dién tich tiét dién cot cirng ndm trong vang chju
kéo; R - cuong do chiu kéo tinh toan cda cbt thép
thwong; A- dién tich tiét dién cét thép thuwong chiu
kéo; R - cwong do chiu nén tinh toan cla cbt thép
thwong; A!- dién tich cbt thép thworng chiu nén; b -
chiéu rong tiét dién chiv nhat; R - cwong @6 chiu nén
tinh toan doc truc cua bé tong; a- khoang cach tw
truc cla canh trén cét clrng dén bién chiju nén cua tiét
dién.

(5)

- Khi X< &.h,, ’ng suét trong cét thép chiu kéo
(cbt ctrng va cbt thép thuwong) dat dén cudng dd tinh
toan, trang thai gi¢i han dat dén khi xuét hién sw pha
hoai déo. Khi dé dd bén cula tiét dién dwoc kiém tra
theo diéu kién can bang déi véi trong tam cbt thép
(cbt cing va cbt thép thueng) chiu kéoXM =0:

M < R,bx(h,—0,5x)+R A (hy—a’)  (6)

- Khi x>¢&:h, thi cbt thép (cbt cirng va cét thép
thwdng) chiu kéo ma tng suét trong cét thép con nhd,
chwa dat dén cwéorng dd tinh toan. Bé tong ving nén
bi pha hoai khi (rng suét con nhd hon cwéng do tinh
toan. Khi do dd bén cia tiét dién dwoc kiém tra theo
diéu kién (6) nhung thay X=¢&.h) va duoc viét duoi
dang:

M <Rph’E, (1-0,5¢,) + R A

A (h—2) )

Trwong hop 2 - Truc trung hoa di qua ban bung
cdia cét cimg (hinh 2).

b As Rsr ‘» Rb
| N RscAls —
ks  EENEES = =
= ty N T
= T L=
e RsAs
~_
Asr As Rsr

Hinh 2. Tryc trung hda di qua ban bung ctia cét cimg (ddm tiét dién chik nhat)

Chiéu cao vuing chiu nén x duoc xac dinh tir didu kién can bangXx =0:

Ix=Rbx+R

sC” s

Al +R, A,

sr- sr

Truc trung hoa di qua ban bung cét cing khi: X =

- RsAs - RsrAsr =0
2R.r RA - !
Sr tW + S& RSC& > a (8)
bR, + 2R, t,

Trong d6: r - khoang cach tir bién chiu nén cua bé téng dén trong tam cét cirng; t - chiéu day ban bung

cta cbt cirng.

Khi X <& h,, do bén cla tiét dién dwoc kiém tra theo diéu kién can bang ddi vai truc trung hoa M =0:

M <R,0,5bx? + R A/ (x—a')+ R, [Wp +(r —x)ztw}+ R.A, (0 - x)
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55



QUY CHUAN - TIEU CHUAN

Khi thiét k& nén chon sao cho chiéu cao ving chiu nén cia bé tong théa man diéu kién X < & h, .
Trwong hop 3 — Truc trung hda di qua ban canh cda cét cing (hinh 3).

b As Rb
4 5 L |RA
%% - L T RscAs
o tw o 7;95 trung

1 £

RsAs
—

Astf As Rsr7

Hinh 3. Tryc trung hda di qua ban canh cda cét cing (dadm tiét dién chi nhat)

Néu chiéu cao vung chju nén cla bé tdong xac dinh theo (5) khong théa man ttre la truc trung hoa di qua cbt
ctrng, thi chi‘éq cao vung chiu nén cta bé tong tinh theo (8). Neu ket qua tinh duoc theo (8) ciing khong thoa
man thi gia thiét rang truc trung hoa di qua canh cot crng.

Khi X< &:h,, d bén cda tiét dién dwoc kiém tra theo diéu kién can bang mé men dbi vai truc trung hoa
=M =0:M <R,0,5ba” + R A/ (-a')+R, (A, ; +0,5t,h, )h, +RA (W -7) (10)
Khi X> & h, d6 bén cla tiét dién dwoc kiém tra theo cong thic (7).

Viéc kiém tra do bén tiét dién thdng goc ctiia dam bé téng cét cirng tiét dién chi¥ nhat c6 thé thyc hién theo

so' dd khdi trén hinh 4.

Ghi chi:

(1) Truc trung di hoa khéng di qua cbt cimg

M,b,hh, @' a,a,a,r,
R AR AR R, o

(2) Truc trung hoa di qua ban bung ¢t ciing

(3) Truc trung hoa di qua ban cénh bt ciing

|

Gia thiét vi trf truc trung

hoa Di qua cot cting
_RARA-RA 2RI TRA “RA
bR, bR, +2Rt,
sai ding )\ sai
x<a X>a
ding
A,
Khéng di qua cbt . . P
ciing Pi qua ban bung Pi qua ban canh
L @
v
——afa B A x=a
A+A
hy=h-a
o =a—0,008R,

g >

+R A (hy -2

M =Rybx (h, —0,5x) +

M= RbbszJr RoA(x-a)+

+Ryr [Wp +(r- ><)2tw}r R,A(h'—x)

dung

M gRb%JFRW&(a-a)Jf

+R5,[&,‘, +TWThwjh~+ RA(h -2a)

]

v

+ReA (-2

M = Rybhe, (1-0,58,) 4

M = Rbb%ér‘ﬁ+ ReA (&M —a)+

iy 2 .
R Wy (=)t [+ RAG - 6:h)

M = Rybh3, (1-0,58,)+
+ReA (b -a)

Két thic

Hinh 4. So d6 khéi kiém tra d6 bén tiét dién thang géc cia ddm bé téng cét cung tiét dién chi nhat
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Vi du 1: Kiém tra d6 bén tiét dién cia ddm bé tong  dung thép chi¥ 130 can néng cé: R, =210 N/mm?

ch@ nhat st dung cét cieng (hinh 5) véi cac sb liéu (A, =46,5cm’); cbt thép thuorng C-ll c6
dau vao cho trwéc nhw sau: Bé tong cap do bén R, = R, =365 N/mm’ (A =1,57 cm?); m6 men uén
B22,5 (M300) c6 R, =13 N/mm? ¥, =1; cét cirng tac dung M =190 kNm.
2 Y &
~ BT
|, o]
o 8
PRI S .
< = ||§
P k* o - |\_{3
1
(3]
ASr AS
b=250

Hinh 5. Tiét dién ddm bé téng chd nhat st dung cét cing

Thue hién tinh toan:
- Khoang céch ttr truc canh trén ctia cbt cirng dén bién chiu nén cua tiét dien @ =155mm.
- Khoang céch ttr trong tam cét clrng dén bién chiju kéo cua tiét dién:
a, =50+300/2=200mm

- Khoang céch ttr trong tam cét clrng dén bién chiju nén:
r=50+300/2=200mm
Buwéc 1: Xac dinh vj tri truc trung hoa
Gia thiét tinh toan theo diéu kién truc trung hoa khéng di qua cét cirng
Buwérc 2: Xéac dinh chiéu cao ving chju nén cda bé tong

- Do gia thiét tinh toan theo diéu kién truc trung hoa khéng di qua cét clrng nén chiéu cao ving bé téng chiu
nén dugc xac dinh theo cdng thire (5):

R A +RA - 210x 46,5x10% +365x1,57x10°
bR, 250x13
- Vi X=318mm>a =155mm nén gia thiét tinh theo trwérng hop truc trung hoa khéng di qua cét cirng la
khéng dung, xay tra trwdng hop truc trung hoa di qua cbt cirng. Chiéu cao ving bé téng chiu nén dugc xac
dinh theo cbng thic (8):

=318mm

L _ 2RIt +RA _ 2x210x300x6,5+385x1,57x10’
2R_t, +bR, 2x210x 6,5+ 250x13
Vi X=144mm<a =155mm nén truc trung hoa di qua canh cbt cirng.
Buwéc 3: Xac dinh khoang cach a;

- Khoang céch tir hop lwc ctia ni lwc trong ct thép (cot cirng va cét thép thuong) chiu kéo dén bién chiu
kéo tiét dién dwgce xac dinh theo cong thirc (2):

o A,a +Aa 46,5x10°x200+1,57x10° x 35
A +A 46,5x10% +1,57x10°

Budc 4: Xéac djnh chiéu cao lam viéc cua tiét dién:
- Chiéu cao lam viéc cua tiét dién dwoec tinh toan theo cong thire (1):
h, =h-a =500-198 = 302mm
Buwéc 5: Xac dinh déc trieng vang chju nén ¢ cla bé tdng
- Pac trwng vang chiu nén clia bé téng dwoc xac dinh theo cong thivc (4):
o=0a-0,008R =0,85-0,008x13=0,746

=144mm

=198 mm
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Buwérc 6: Xéac dinh chiéu cao tuong déi gi6i han ving chju nén §R cua bé téng
- Chiéu cao twong dbi gi¢i han ving chiu nén ctia bé téng dwoc tinh theo cong thire (3):

£ = ® B 0,746
R = =
14 smax | q () 1+365 1_0,746
Oy 1,1 400 1,1

=0,58

Trong dé: R, =max(R ;R )=max(365;210)=365N/mm*; o, =400N /mm* (muc 2b, bang

15 trong [1]. )
Buwérc 7: Xac dinh md men gidi han cua tiét dién
- Tinh dién tich c6t cirng trong ving chiu nén

A, =bit, =13,5x1,02=13,8cm*voi h, =300-10,2 = 288mm

- Vi @ =155mm< & h, =0,58x302 =175mm nén mo6 men giéi han cla tiét dién dwgc kiém tra theo cong thirc

(10):
a2
M = Rbb%+ RA (h-a)+R, (Agr,f ¥ tW:thW
2
135220155 | 365157102 x (465 -155) + 210x(13,8><102 +ij288

=197.10°Nm =197kNm > M =190kNm
Két luan: Do bén cla tiét dien dam dwoc dam bao.

¢) Tinh toan d6 bén cia dam tiét dién chd T

Khi truc trung hoa di qua canh cua tiét dién dam
chir T, thi tiét dién sé dwoc tinh nhw tiét dién dam chiy
nhat cé chiéu rong canh 1a b .

Khi truc trung hoa di qua swon tiét dién chi T thi
viéc tinh toan dé bén tiét dién thang goc cta dam tiét

dién chir T dwoc tién hanh tuy theo vi tri cda truc
trung hoa déi véi cbt cieng: Truc trung hoa khong di
qua cét clrng; Truc trung hoa di qua ban bung cbt
cieng; Truc trung hoa di qua ban canh cét cirng.

Trwong hop 1 — Truc trung hoa khéng di qua cét
cimg (hinh 6).

As
T by T Rb
‘ | Rsc A
4 Zhg 2 . -
L 7 I SR e S
- e —— = Trye trung
7 A . N Rs As
4 S~ ©|
M b A Rsr |

Hinh 6. Tryc trung hda khéng di qua cét cimg (ddm tiét dién chir T)

Chiéu cao vuing chiu nén x duoc xac dinh tir diéu kién can bang =x =0.

=X = R,bx+ R, (bj —b)h| + R, Al - RA R A, =0
Truc trung hoa khdng di qua cbt cieng khi:
R +R.A —-R_A'—R (b} —b)h!
_ sr&r s& sc& b( f ) f<§ (11)

bR,

Trong d6: A, - dién tich tiét dién cot cing ndm trong viing chiu kéo; b; - chiéu rong canh clia dam tiét dién

chir T; b- chiéu rong tiét dién chir nhat; h - chiéu day canh cta dam tiét dién chir T.

- Khi X< & h, tng suét trong cbt thép chiu kéo (cdt cieng va cbt thép thwong) dat dén cwong do tinh toan,
trang thai gi¢i han dat dén bang sw pha hoai déo. Khi d6 do bén cua tiét dién duoc kiém tra theo diéu kién can
bang dbi vé&i trong tam cbt thép (cbt cirng va cbt thép thwong) chiu kéo M =0:
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M < R,bx(h, —0,5x)+R, (b} —b)h} (h, —0,5h, )+ R A’ (h, —a’ (12)
b 0

- Khi X>&:h,, d6 bén cla tiét dién dwoc kiém tra theo didu kién (12) nhung thay X=¢&.h, va duoc viét
dwdi dang:

M <R,b&hs (1-0,5&,)+R, (b; —b)h; (h,—0,5h; )+ R, Al (h,—a') (13)
Trwong hop 2 — Truc trung hda di qua ban bung cda cét cung (hinh 7).
As
L b; L Rb
— W '(Uj N ] RscAls
i V 7 %/myy % >
4 ? 77 S =
< tw e True trung
e
A - RS&
4 . o
Asr b As Rsr L

Hinh 7. Truc trung hda di qua ban bung cta cdt cimg (ddm tiét dién chir T)
Chiéu cao vuing chiu nén x duoc xac dinh tir diéu kién can bang =x =0
X = Rybx+R, (b —b)h; + R A +R A, —RA =R A, =0
Truc trung hoa di qua ban bung cét cieng khi:
2R.rt, +RA -R_A —-R (b! =b)h, _
X = Srtotw s& sc& b(f ) f>a (14)
bR, + 2Rt

sr-w

Trong d6: r - khodng céach tir bién chju nén cta bé téng dén trong tam cét cing; t, - chiéu day ban bung
cta cbt clrng.

- Khi X< ¢&:h,, d bén cta tiét dién dwoc kiém tra theo diéu kién can bdng mé men déi véi truc trung ha
M =0:

M <[ (b} ~b)h; (x=0,5h; )+ 0,50x |R, + R, A (x—a') + R, [W, + (r=x)°t, |+ RA (h'=x)  (15)
Trwong hop 3 — Truc trung hda di qua ban canh cda cét cing (hinh 8).

As
i by i Rb
_L % = // % - Rsc As

= T % R

= . A z < e
=

) - i RsAs

J S~ ol
Asr b AS RSI’

Hinh 8. Tryc trung hda di qua ban canh cda cét cung (dadm tiét dién chi T)

Néu chiéu cao vung chju nén ctia bé tdng xac dinh theo (11) khoéng théa man, tirc |a truc trung hoa di qua
cbt cirng, thi chiéu cao ving chiu nén cla bé téng tinh theo (14). Néu két qua tinh dwoc theo (14) ciing khdng
thda man thi gia thiét rang truc trung hoa di qua canh cbt cirng.

Khi d6, do bén cua tiét dién dwoc kiém tra theo diéu kién can bang mé men ddi véi truc trung hda M =0.

M < [(b; —~b)h (2-0,5h; )+o,5b52] R, + R, Al (a—-a')+R, (A, +0,5t,h,)h, +RA (h'—a) (16)

Khi X > & N, , do bén cla tiét dién dwoc kiém tra theo cong thire (13).
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Viéc kiém tra do bén tiét dién thdng goc ctiia dam bé téng cét cirng tiét dién chi¥ nhat c6 thé thuc hién theo

so d6 khéi trén hinh 9.
Ghi cha:
(1) Truc trung hoa khéng di qua cbt ctimg

M.b.h.h,a"a.a.ar, (2) Truc trung hoa di qua ban bung cbt cimg
R ARG AR R ey (3) Truc trung hoa di qua ban canh cbt cimg
Y
Xac dinh vi tri truc = RaA +RA ding | Tryc trung hoa di
trung hoa bR, qua canh dam
Truc trung hoa di sai A
qua sudn dam M =R bx(h, —0,5x)
X = RsrAsr + RSAS - RscA; - Rb(bf —b)h,
bR,
sai Truc trung hoa di X = 2Rsrrtw + RSAS - RscA; - Rb(bf - b)hf
qua cot cling bR, + 2R, t,,
ding

N dtn sai
Truc trun% ho? Di qua ban bung g 0 bi qua ban canh
khong qua cot cliing
I

® J
Asa + A le—(2)
A+ A 3) x=a

B s ©)
e & = R ® sai
1+ =M - — | 2
Oy 11

<

h=h-a |e|a

sai diing ding sai ding
' : : h‘( -2
M = R,bx(h, —0,5x)+ {(b ~b)h , x_i bz}RbJr M :{(b,—b)h,(a—2]+b3}Rb+
+R, (b; ~b)h; (h,—0,50 ) | | , ] o th
+R.A (h, -a) FRA (x-2) 4R [Wy+ (r=x)'t ]+ +RsrAs(a‘a)+R“(A’+ 2 Jh“
+HRA (= x) +RA (-3
‘ ‘ h, beh,? M =R,b&:hy (1 0, 5§R)
M = RibZh; (1-0,55) + M:{(b'_b)h'(g"h‘)_z}r20}{” +R, (b; —b)h; (h,— 0,5 )+
" b(?'_b) "(h°_0’5h')+7 +R5,A;(¢§Rh0—a‘)+RS,[WP+(r—¢§Rh0)2tw}¢ +RoA (hy-2) “
+Rsc'°§(h0_a) .
+RA (W= &hy)
I

Két thiic )«

Hinh 9. So’ d6 khéi kiém tra d6 bén tiét dién thang géc cia ddm bé téng cét cung tiét dién ch T
Vi du 2: Kiém tra do bén tiét dién cia dam bé téng tiét dién chi¥ T si dung cét cing (hinh 10) v&i cac sb
liu dau vao nhw sau: Bé tong cap do bén B22,5 (M300) c6 R, =13 N/mm? ¥, = 1; cbt cieng dung thép chi
140 c&n néng c¢6 R, =210 N/mm? (A, =71,4 cm’,w — 947 cm®); cbt thép thueng C-lll c6 R, = R, =365
N/mm? (A =6,28 mm? (2¢20)); m6 men uén tac dungm - 350 kNm.
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‘ b; =750 ‘

h} =50

R
a=5
=175

h=500
h'=460

50

A As
b=250

Hinh 10. D&m tiét dién ch T

Thwce hién tinh toan:

- Khoang céch tir truc canh trén ctia cbt cirng dén bién chiu nén cla tiét dién @ = 56 mm
a, =50+400/2=250mm

- Khoang céch ttr trong tam cét clrng dén bién chiju nén:

r =50+400/2 =250 mm

Buwéc 1: Xac dinh vj tri truc trung hoa
- Gié thiét truc trung hoa di qua canh cua tiét dién dam chi T
Buwéc 2: Xéac dinh chiéu cao viing bé tdng chju nén

- Do gia thiét truc trung hoa di qua canh cla tiét dién chir T nén ddm coi nhw ddm chir nhat véi chiéu rong
b=b; =750mm, chiéu cao ving bé téng chju nén dwoc xac dinh theo cong thirc (11):
_R.A+RA _ 210x71,4x10° +365x6,28x10°
bR, 750x13

- Vi X=177mm>h; =50mm nén gia thiét la sai, tryc trung hoa di qua swon cua tiét dién dam, tiét dién

=177mm

dwoc tinh toan nhw véi dam tiét dién chiv T. Chiéu cao vung chiu bé téng chiu nén duwoc xac dinh theo cong
thire (14):

2R, 1, +R.A —R A - R, (b, —b)h;
- bR, + 2Rt

Sr-w

~ 2x210x 250x8+365x 6,28 x10° —13><(750—250)><50

250x13+2x210x8
-Vi x =113mm > a = 56 mm nén truc trung hoa di qua ban bung cta cbt cirng.

X

=113mm >a =56mm

Buwoce 3: Xac dinh khoang cach a

- Khoang céch tir hop lwc clta ndi lwc trong cbt thép (cbt cirng va cbt thép thuwdng) chiu kéo dén bién chiu kéo
tiét dién dwoc xac dinh theo cong thire (2):

_Aa +Aa _ 71,4x10*x200+6,28x10% x35
A, +A 71,4x10° +6,28x10°

Buwéc 4: Xac dinh chiéu cao lam viéc cda tiét dién:

=232mm

- Chiéu cao lam viéc cla tiét dién duwoc xac dinh theo cong thire (1):

h, =h-a =500-232 =268 mm
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Buwérc 6: Xéac dinh chiéu cao tuong déi gi6i han ving chju nén §R cua bé téng
- Chiéu cao twong dbi gi¢i han ving chiu nén ctia bé téng dwoc tinh theo cong thire (3):

0] 0,746

éR = =
R
14 smax[q_ @) 4 365(, 0,746
o 11 400 11

sc,u

=0,58

Trong d6: R, ., =max(R,; R, ) =max(365; 210) =365N /mm?*; o, , =400 N / mm? (muc 2b, béng 15 cda

[1]).

Buwérc 7: Xac dinh mé men giéi han cda tiét dién

- Xac dinh md men khang udn cla cbt cirng tiét dién chi I:
W, =1,17W =1,17.947 =1100cm® v&i W =947cm°.

- Vi x=113mm < &;h, =0,58x 268 =155mm nén mo6 men gi¢i han clta tiét dién dwoc xac dinh theo

cong thwe (15):
bx?

M =R, {(b} —b)h; [x—h?;]jLT}L R, A (x—a')+ Ry [Wp +(r_X)2tWJ+ RA (h'—x)

=13>{(750— 250)x50x (113-0,5x50)

250x1132}
+— |+

+210x| 1110x10° +(250~113) x8 |+ 365x 6,28 x10" (460 -113)

=394x10°Nm =194kNm > M = 350kNm

Két luan: Do bén cla tiét dien dam dwoc dam bao.

3. Két luan

Bai bao da gi6i thieu phwong phép tinh toan dam
bé téng s dung cbt crng dwa theo tiéu chuan thiét
ké cia Nga vé két ciu bé tong cbt thép [3], két cAu
thép [4] va &p dung vao tiéu chuan Viét Nam twong
trng [1] va [2].

- Phwong phap tinh toan dam bé téng st dung cét
cng theo tieu chuadn Nga twong tw nhw phuong
phéap tinh toan dam bé téng cbt thép thong thwdng.
Céac quy dinh chung vé tinh toan dam bé téng st
dung cét thép thwerng c6 thé dwoc 4p dung cho dam
bé téng st dung cét cirng. Khi tinh toan dam bé tong
st dung cbt cirng thi dién tich ving chiu kéo cua tiét
dién dwoc ké thém phan cbt cirng cling tham gia chiu
lwc;

- Trong bai bao da dwa ra dwgc quy trinh dé kiém
tra dd bén dam bé tdng tiét dién chir nhat hodc chir T
st dung cbt cieng la thép hinh tiét dién chi | va mot
sb vi du tinh toan minh hoa. Quy trinh nay cé thé st
dung trong thuc té thiét ké & Viét Nam va hoan toan
ddng bo véi hé théng tiéu chuan cla Viét Nam;
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- Trong bai bdo méi chi dé cap téi tinh toan dod
bén theo tiét dién thdng gbc. Viéc tinh toan voi tiét
dién nghiéng sé& dwoc trinh bay trong sb bao tiép
theo.
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