Kiém toan cét tron chiu nén uén theo 2 phwong theo TCVN356-2005

Cong trinh:
Dia diém
Bwérc thiét ké
1.S6 liéu dau vao
*Hé don vj st dung N-mm
1N/mm’ = 1Mpa

1.1 S6 liéu vé bé téng

+Cuwong do tinh todn chiju nén cla bé téng
«Cuwdng do tinh toan chiu kéo clia bé téng
« Mé dun dan hdi ctia bé téng

+Hé sb diéu kién lam viéc cua bé téng
+Hé sb diéu kién 1am viéc cha bé téng
+Hé sb diéu kién lam viéc cua bé téng

B25 (M350

«Cuwdng dé tinh todn chiu nén cta bé tdng c6 ké thém cac hé sbé

1.2 S6 liéu vé cworng dé va mé dun dan héi caa thép doc va thép dai

*Hé sb diéu kién 1am viéc cla cbt thép

*Cuwong do tinh toan thép doc chju kéo CII1

*Cuwong do tinh todn thép doc chiu nén

*Cuwong do tinh toan chju kéo thép dai Cl1

*Mb dun dan héi cta thép
+ Ham lwgng cbt thép max K ,q. (%)
+ Ham lwong cbt thép min L i, (%)

1.3 S6 liéu vé cau kién va bé tri thép doc, dai
*Duong kinh tiét dién D=B,=h
«So db lién két cot
Siéu tinh = 0
« He sb lién két trong khung bé téng toan khéi
« Chiéu dai that cla cot
«Chiéu dai tinh toan cda cot
*L&p bé tong bao vé
*Khodng céch tir mép ngoai dén trong tam cét thép
«Dién tich tiét dién
*Dién tich thép doc 9 Doc
*Bwérc thép dai 10 xo
Puong kinh cbt dai
Dién tich cot dai

Tinh dinh

25

s=Min(0.2Do, 100mm)

Mat cat ngang tiét dién

|
///77 i —

Ron = 14.5 Mpa
Rok = 1.1 Mpa
E, = 30000 Mpa
Yoo = 1.0
Yo3 = 1
Yos = 1
Rp, = 14.5 Mpa
= 1.0
R, = 365 Mpa
R, = 365 Mpa
Ry, = 225 Mpa
Es = 200000 Mpa
Hinax (%) =6.00%
Hinin(%) =0.05%
D = 400 mm
Siéu tinh
=1
W 1.00
| = 3000
lo = 3000 mm
d. = 30 mm
a=a' = 42.5 mm
A= 125663.71 mm2
Ay = 4418 mm2
s = 70.00 mm
¢, = 10.0 mm
a, = 7854 mm2



1.4 Sé liéu vé tai trong

S6 liéu tai trong 2 phwong

Toan bo tai trong Toan bo tai trong
Phwong X Phuwong Y
N M, Q, N M, Q,
KN.m KN KN KN.m KN KN
800 176 100 0 0 0
TTTX& TT tam thei dai han TTTX& TT tam thei dai han
Phwong X Phuwong Y
N M, Q N M, Q
KN.m KN KN KN.m KN KN
600 140 400 0 0 0

S6 liéu tai trong 2 phwong chuyén vé 1 phwong
S6 liéu 2 phwong chuyén vé 1 phwong theo cong thirc

M=(M?,+M7,)*° M=(M?, M?,)*°
Q=(Q’+Q%)"™ Q=(Q%+Q%,)"*
Toan bo tai trong TTTX& TT tam thei dai han
Phwong cé hé sé ¢ Ién Phuwong cé hé sé ¢ Ién
N M Q N, M, Q
KN.m KN KN KN.m KN KN
800 176 100 600 140 400
Trong do :
N Lwc doc truc tinh toan do toan bé tai trong gay ra (KN)
M, M6 men tinh todn do toan bd tai trong tac dung (Nam trong mat phéng chtra truc X, tlrc 1a M6 men
y quanh truc Y (KNm)
M, M6 men tinh todn do toan bd tai trong tac dung (Nam trong mat phéng chra truc Y, tirc 12 M6
juay quanh truc X (KNm)
Q,,Q, Lwc cét tinh toan do toan bd tai trong gay ra theo phuong X,Y (KN)

M, M6 men tinh todn do tai trong thuwéng xuyén va tai trong tam thdi dai han (N&m trong mét phang
M& men quay quanh truc Y) (KNm)
M),  Mé men tinh toan do tai trong thwéng xuyén va tai trong tam thoi dai han (Nam trong mét phéng
M& men quay quanh truc X) (KNm)
Qi Qy Luc cét tinh toan do tai trong thwéng xuyén va tai trong tam théi dai han gay ra theo phwong X, Y

Y Hé s6 chiéu dai co hiéu (Hé sé kién két )



Il . Kiém toan cét tron BTCT chiu nén, uén
Il .1. Kiém toan cét tron khi bé tri thép dai kiéu 16 xo
Diéu kién dé cbt thép dai 10 so cé thé ké dén sy lam viéc gian tiép phai théa man diéu kién :

s< min(0.2Do,100mm)

*Ban kinh quéan tinh

* DO manh A
Do léc tam ngAu nhién
D6 léc tdm tinh hoc

= 70

A=l,/i<35  (Bd qua udn doc)
Puwong kinh t/dién tinh dén tim thép 10 xo (Pweéng kinh 16i)
i=Do/4
A= lo/i
e,= Max(h,/600,h/30)
e;= M/N
Max(ey,e,)

Do léch tam ban dau e

OK

OK
mm
mm

s= = 70.00
A = 34.29
Do = 350.00
87.50
34.29
13.33
= 220.00

= 220.00

> .
o

mm

(¢
I
Il

mm

Cuong do bé tong da dwoc ting cao nhé tac dung cua cét 16 so khi e0<=0.13D,

eo = 0.13Do = 455 <

Dién tich tiét dién 16i

Dién tich tinh déi ctia cbt dai 16 xo

I:{btc =

220.0
A= nD%/4
A,= nDsay/s

Mix = 4alx/( Dos)

Rb+2u|st(1 '7.5eo/D0)

NOT
= 96211 mm2
= 1233.70

= 0.01

mma2

Khéng tinh dwoc cét dai 16 xo vi e0>0.13Do

Il .2. Kiém toan cét tron khi bé tri thép dai kiéu thweng dang céng thire khéng ¢ N M, ¢ 13

(khéng cé mé men va lwc doc do tai trong thuworng xuyén va tai trong tam thoi dai han gdy ra)

Hay

r=D/2

fq = D/2-a

Xét ubn doc

| = nD*/64

Ao= lo/D =75 >
Ap= I,/U/AD%° = 30.0 >

6=(0.264+1.05h)/(1.5e,+h)

N,=2.56E,1/1% = 6656160
n=1/(1-N/N¢,)
Nne,= = 200043

w1=nr'osp/Rs
Thép (o]]]]
Osp
w1=nr'osp/Rs
6=1.5+6Rs.10™
wo=w6

28

N

KNmm

c6 gidi han chay thuc té
ng suét trong cbt thép tng luc truéc

@=(m(N+RAqw1)+0.5Rp,AsiN20)/((RpA+Ag(Rsc+w2Rs))
6206567.262

Mau sb :
(P:

ReA+AG(R+WwoR,) =
1.2211512 +

0.14678998 sin2¢

r =200 mm
o = 1575 mm
= 1256637061.4
Can xét dén udn doc
Can xét dén uén doc

mm4

= 0.6356

= 6656 KN
1.137
= 200 KNm

NCI’

nr =1

1]
—

719
719

Giai phwong trinh siéu viét bang phwong phap diang dan



Chon Ian 1 0.= 3N/R A - 1.317
sin2¢, = 0.486

Thay gia tri Q= da chon vao biéu thirc

0= 1.2211512 + 0.07131387 = 1.292

Chon lan thir 2 Qa= = 1.2974

sin2¢, = 0.520

0= 1.2211512 + 0.07632348 = 1.2975 OK

S = 0.413

sing - 0.963

sin2¢ — 0.520

sin’o = 0.8927

Xéac dinh  Mgy= 2/31.R,.A.1.SIN Q+R./TLA.I,.SINP+R. A 9. Z,

Ps = Wi-wa.§ = 0.290

Z= (0.2+1.3¢)r, = 116.06 mm

Mgn= = 201161653 Nmm = 201.2 KNm

So sanh

Mgn= - 201.2 KNm > Nne, = 200 KNm OK
Ham lwong cét thép doc U =3.52%
Kiém tra ham lwong cbt thép téi da OK
Kiém tra ham lwong cét thép tdi thiéu OK

Il .3. Kiém toan cét tron khi bé tri thép dai kiéu thweng dang céng thire €6 N ,M; tpe 13 c6
( mé men va lwc doc do tai trong thwong xuyén va tai trongn tam thoi dai han gay ra)

N, =SBy {L( —0’115 +0.1 )+ a,l,]

B KA s

Semin=  0.5-0.01l/h-0.01R, %* - 0280 Mpa
6 = ey/h = 0.550
6e = Max(8emin,€0/h) = 0.550
P Hé sb xét dén anh hwéng cta cbt thép ng lwc trwdc dén dd cirng cta cau kién
0p21 Khi khéng cé cbt thép &ng lwc trwde thi N =1.0
Cp: Hé sb , v&i bé téng ndng va bé téng hat nhé nhom A = 6.4

Heé sb , véi bé tdbng nang va bé téng hat nhé nhém B =56
¢o=1+pM*/M*
B Hé sb , v&i bé tong ndng B =1.0

Hé sb , v&i bé téng hat nhé nhom A B =13

Hé sb , v&i bé tong hat nhé nhém B B =15
M*: M6 men |4y dbi véi mép tiét dién chiu kéo ho&c chiu nén it hon do tac dung
cula toan bo tai trong
M, Mé men lay dbi véi mép tiét dién chiu kéo hodc chiu nén it hon do tac dung cla
tai trong thwong xuyén va tai trong tam théi dai han
M*= M+N.h/2 = 336.0 KNm
M* = M,+N,.h/2 - 260.0 KNm
¢=1+pM*/M* =18

Qg = Es/Eb = 67



ls M6 men quén tinh cla tiét dién thép doc
Gia thiét toan bo dién tich thép A phan b trén dwdng tron c6 dwong kinh béng

OK

D= D-2a (Sé thanh thép doc phai >=6) = 315.0 mm

Chiéu day I&p thép doc phan bb theo dwerng kinh D, ky hiéu la t (mm)

Dt = Ay t= Ay/(nD,) t= =45 mm

D, +t/2= = 317.2 mm l(pasv2) = 497139919.9 mm4

D,-t/2= = 312.8 mm l(Da-v2) = 469740880.3 mm4

ly= loarz) - | pav2) - 27399039.6 mm4

N, = Cszb {L( _OI Lo )+ a1, ]
o Lo 01+

Dat cac sb hang

Shi= CypEy/IP0 = 0.0213

Sio= I/, = 708439685.6

Spa= 0.11/(0.1+85/¢,)+0.1 - 0.1715

Sha= alg = 182660264.0

Ne= Sh1(Sh2*Sha+Sha) = 19010132.3 = 19010.132 KN

n=1/C1-N/N¢p) = 1.044

Nney= = 183732 KNmm = 183.7 KNm

Mgn= = 201.2 KNm > Nne, = 183.73 KNm
Ham lwong cbt thép doc m = Aq/A. =3.52%
Kiém tra ham lwong cbt thép téi da OK
Kiém tra ham lwong cét thép tbi thiéu OK

Il .4. Thir chon cdc cdp tai trong (M,, N,) thwong xuyén va tam thei dai han dé tinh Nne

1\1711: 7:8 - Nne, | = 1834
1\1;11: :(1)8 JL - Nne, | = 183.6
1\1;: :gg jL - Nne, |= 183.84
1\1;11: :Zg JL - Nne, | = 184.05
N ™ Jl’ - Nne, | = 184.2
M, = 160

Nhan xét :
Khi tinh gié tri N, theo cdng thirc trong TCVN 356-2005 c6 gai tri nhé hon so v&i cong thirc kinh nghiém
tinh N, khdng cé gia tri mé men va lyc doc do tai trong thwdng xuyén va tai trong tam thdi dai han gay ra



Il .4. Tinh toan tiét dién cét theo lwc cat (theo tiéu chuan ACI 318-05)
Stre khang danh dinh V,(Lwc cét do bé téng va cbt thép swén dam chiu) theo cong thire sau :

V, =V 4V,
V., Stre khang cét danh dinh clia bé téng
oV, Stre khang cét tinh toan cua cla bé tong
Vs Stre khang cét danh dinh cua cét thép swon dam
¢ Hé sb strc khang khi tinh toan chiju cat = 0.75
V,=0.17.Af%° b,,.d (Tiét dién chiv nhat )
V,=0.136.A.f%°_.D? (Tiét dién tron )
A Hé sb xét dén anh hwéng cua trong lwong thé tich bé téng dén strc khang cét
A (Cho bé téng trung binh cé g=2.3-2.5T/m3) = 1.0
A (Cho bé tbng cat nhe c6 1.8T/m3< g <2.3T/m3) = 0.85
A (Cho tat ca cac bé téng nhe khac c6 g<1.8T/m3 ) = 0.75
fe Cwéng do chiu nén ctia Bé tdng mau l&ng tru (15*30cm) theo tiéu chudn ASTM C-39
P = Méc bé tang /12 = 29.17 Mpa M350
d,  Khoang céch t&r thé chiu nén xa nhat dén trong tam cla cét thép chiu kéo hay bang 0.8 toan
bd chiéu cao(0.8h) cla tiét dién Iy gia tri nao I&n hon Max(ho-x/2,0.8h)
cach1  V,=0.17.Af%° b,.d (Cét chir nhat) = 117.52 KN
cach2  V.=0.136.A.f%°,.D? (Cot tron) = 117517.4 N = 117.52 KN
V2 = 44.1 KN
Néu ¢V/2 < V(Q Phai bé tri cot dai
Vo2 > V,(Q) Khéng phai bé tri cét dai
$V/2 = 44.1 < V(Q) = 100.0 Phai bé tri cét dai

11.4.1. Tinh toan kha ndng chju cét caa tiét dién (Xem tiét dién c6 du kha nang chiju cit khéng )
V,-V =V /$-V.<0.66.f"°..b,.d,

V,=V,/b = 133.3 KN
V,-Ve=V/d-V, = 15.8 KN
0.66.f°°_.b,,.d, = 456.2 KN
V,-V =V, /$-V, = 15.8 < 0.66.1°°,.b,,.d, = 456.2 KN

Tiét dién du kha nang chiu cat
11.4.2. Tinh khodng cdch cét dai theo diéu kién chiu lwc

=D b, =D (D dworng kinh tiét dién tron)
d,= 0.8h = 320.0 mm
d,= D/2+Da/n (AASHTO-2007 SI) = 300.3 mm
d,= d, = 320.0 mm
f, Cuwdng do gidi han chay cta cét thép dai f, =240.0 Mpa (o]
s=A,.0.fy.d/(V,-odV,) = 3814 mm

0.35.b,,.8/f,
Amin = Max
0.083f*°. b,,.s/f,



A,.£,/0.35.b,,

Smin = Min
A, f,/(0.083.f°° b,

Smin = Min = 1346 mm — 105.1 mm
= 1051 mm

11.4.4 Tinh khoéng cédch cét dai theo diéu kién khoang cach t6i thiéu

Néu V,-Ve=V,/$-V.<0.33.f°°.b,.d, Smax=  Min(d/2,600mm)
V,-Ve=V,/¢-V, = 133.2 KN
0.33.f¢%°c.b,,.d, = 228.1 KN
V,-Ve=V,/¢-V = = 133.2 < 0.33.f%%c.b,.d, = 228.1 OK
Shax= Min(d,/2,600mm) = 160.0 mm

11.4.5. 'Lwa chon bwéc cét dai theo 3 diéu kién trén
S= = 1051 mm
So sanh buwéc cbt dai lwa chon ban dau Sba = 70.0 mm

11.4.6. Cdc quy dinh khac trong ACI 318-05
* Dworng kinh cét dai , cét doc:
Ham lwong cét thép tdi thidu 1a =1.00%
Ham lwong cbt thép tbi da 1a =8.00%
Khi thép doc <=36"(¢=35.8), dwong kinh thép dai khdng nhd hon 10*(¢=9.5mm)
Khi thép doc >36"($=35.8), dwdng kinh thép dai khong nhd hon 13#(¢=12.7)mm)
Khi khoang tréng gitra cac thanh cét thép doc >150mm thi cac cbt doc nay phai duwoc bao
b&i géc cua cot dai
Céc cot co cbt dai 16 xo phai bé tri 6 thanh thép doc dé tao hiéu tng dai trong cét thép 16 so
* Co6t dai 16 xo
Dé cho sirc khdang nén cua cét dai 16 xo Ién hon sirc khang nén Iép BT bao vé , ACI 318-05,
22TCN 272-05 khuyén nghi str dung ham lweng cét dai xoan :

0:=0.45.(1-Ag/Ayf' o/, = 0.0128
o Dién tich ctia mat cét 16i bé téng dwoc tinh dén mép ngoai cla cét dai

D= D-2d.+2dg, = 350.0 mm
Chiéu day I&p béo vé
Ag= = 96211 mm2
Ham lwong cbt dai dang dung : s= 70 mm

ps=4,as (Dg-dy)/(s.D%) = 0.0125  NOT
Ham lwong c6t thép 16 xo nén dung = 0.0128

Bwérc cot dai 1o xo nén dung
s=4.a (D,-dy)/(p, D) = 68.0 mm



