Cong trinh :

Dia diém :

Hang muc :

1. Dir liéu ban dau
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» M3t cét c6 dudng kinh B, = 0.40 m
 Cuong d6 chiu nén quy dinh cla bé tong = 297.5 kg/cm2 fo = 29.17 Mpa
« Trong luong riéng cla bé tong = 2400 Kg/m3 Yo = 23.5 KN/m3
« Trong luong triéng clia bé tong cét thép = 2500 Kg/m3 Yes = 24.5 Kg/m3
- M6 dun dan héi cia bé tong E.=0.043y,"*.*° E. = 27306 Mpa
+ GiGi han chay cua thép thudng chiu kéo = 4079 kg/cm2 f, = 400.0 Mpa
+ Gidi han chay cla thép thudng chiu nén f'y = 400.0 MPa
« M6 dun dan héi clia thép = 2039443 kg/em® E, = 200000.0 Mpa
« Cudng do chiu kéo khi udn clia bé tong  fr = 0.63*f,>° f = 3.4 Mpa
* Hé s6 poat séng n= 0.2
+ Cudng d6 chiu cét clia bé tong G = E/(2*(n+1)) G = 11378 Mpa
+ Chiéu cao than tru he = 30m
Mt cat ngang
Tinh dic trung hinh hoc cua tiét dién 9(PSC)
. Gia tri Don vi
Pac trung hinh hoc
Dién tich tiét dién A 0.1257 m2
M& men quan tinh | 1.26E-03 m4
Ban kinh quan tinh r 0.10 m
C.G. dén thé dudi Yo 0.20 m -
C.G. thg trén Vi 0.20 m
M6 men tinh mép du6i Sy 6.28E-03 m3
M6 men tinh mép trén S 6.28E-03 m3 Sy
Bp(D)
S6 liéu tal trong tac dung tir bang tinh
Lwc doc Phwong doc cau Phwong ngang cau
Cap Pumax Vi My Viy My
KN KN KN.m KN KN.m
A 800.0 100.0f 176.0 0.0 0.0
B 780.0 95.0{ 120.0 0.0 0.0
c 750.0 90.0 80.0 0.0 0.0
D 700.0 80.0 60.0 0.0 0.0

Do cot trdn nén cé thé chuyén

M,=5(M,, +M,,*)*°

Vo= (Vi +V0 )

2 phuong vé 1 phuong va gid tri mé men dwoc nhén thém hé sé 6 :

Cap P umax &M, v,
KN KN.m KN
A 800.0 183.2 100.00
B 780.0 124.80 95.00
c 750.0 83.07 90.0
D 700.0 62.1 80.0
M6 men do tai trong thwong xuyén Myy 140.00 KN.m
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2. Kiém toan

+ Hé s6 s(ic khang dung cho trudng hdp nén doc truc [0)

2.1- Tinh voi truong hop cdt chiu nén dung tam

P,=0.85%(0.85"T,*(A;-Ay) + f,*Ay)  (Thép dai xoan)
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0.75 (5.5.4.2.1)

P, =0.8*(0.85",*(As-Ag) + f,*Aq) (Thép dai thudng)
Pr=¢Pn
Trong dé
* Budng kinh thép ds = 0.025 m
* 86 lugng thanh Ng = 9 PSC
* Dién tich 1 thanh thép Agy = 0.00442 m2
* GiGi han chay clia thép thudng chiu kéo f, = 400 Mpa
* Dién tich tiét dien A, = 01257 m2
*S(c khang danh dinh cla tiét dién P, 4.06E+03 KN
*S(ic khang tinh toan cla tiét dién P=¢P, 3.04E+03 KN

2.2- Xét téi hiéu trng d6 manh

+ Vi khung khéng gidng ngang (Trong cau chi cé loai nay)

Vé&i truc X-X ( Phwong doc cau)
b=Bp=D = 040 m
h=Bp=D = 040 m
Véi truc Y-Y( Phwong ngang cau)
b=Bp=D = 040 m
h=Bp=D = 040 m
Kely /ryy <22  Khéng xét dén hiéu (rng d6 manh
Kely /Tyy >22  Phaixét dén hiéu ing d6 manh turc 1 tri sb M,,, M,, sé& dwoc nhan thém
hiéu trng d6 manh (hé s6 khuéch dai mé men)
K: Hé sb chiéu dai c6 hiéu
Kq: Hé sb chiéu dai c6 hiéu phwong doc ciu = 1.00
Kng: Hé sb chiéu dai c6 hiéu phwong ngang cau cau = 1.00
1, Chiéu dai khéng giéng cta cot = 300 m
r Ban kinh quan tinh
r= (Ig/Ag)>°
lg> Ag M6 men quén tinh va dién tich cia méat nguyén cla tiét dién
A, = 0.1257 m2
| (oo cauy= nD*/64 = = 0.0013 m4
| (Ngang cau)= IX nD?*/64 = = 0.0013 m4
ry Ban kinh quan tinh voi truc x = (Iy/Ag)*° = 0.1000 m
e Ban kinh quan tinh véi truc y = (L/Ag)"° = 0.100 m

Lwuy:

+ Ban kinh quanh tinh dwong tron ¢6 dwéng kinh D, 1,=1,=0.25D = 0100 m
A=Kel, /r Phwong doc cau = 30.000
A=Kel, /r Phwong ngang cau = 30.000
Két luan :

D6 manh cuia ciu kién theo phwong doc cdu A = = 30.0
D6 manh cua ciu kién theo phwongngang cau A = = 30.0
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Bang xac dinh hé s6 phéng dai mé men & cho tirng phwong

Ngang cdu | Doc cau
Kiém tra diéu kién c6 xét dén hiéu teng d6 manh cua tru khéng? Co Co
« Chiéu cao mat cat h 400.0 400.0 mm
« Bé rong mét cat b 400.0 400.0 mm
« Dién tich mat c&t nguyén A, 125663.7 | 125663.7 | mm?
+ M& men quan tinh lg 1.3E+09 1.3E+09 | mm*
« Cét thép chiu kéo: K/c t¢i mép bé tdng chiu kéo dsc 42.50 42.50 mm
« M& men quan tinh ctia cbt thép doc xung quanh truc chinh I mm?
« Quy ddi thép chi theo chu vi dwéng tron chiéu day =t t=Ag/nD, 45 45 mm
« Budng kinh tinh dén tim thép cha D= D-2d,, 315.0 315.0 mm
ls = n(D,+/2/64-1(D,-t/2)* /64 2.7E+07 | 2.7E+07
+ Ti s6 mdé men thwong xuyén va mé men Ién nhét By =Mp/M 0.795 0.795
(Ecly/5 + Egel)/(14By) 1.2E+13 1.2E+13  |N.mm?
(Ec*ly/2.5 )/(1+Bq) 2.5E+13 2.5E+13  |N.mm?
+ D6 cing chdng uén chon El 2.5E+13 2.5E+13 |N.mm?
« Tai trong nén doc t&i han Ole Pe = T°El/( Kol ) 2.7E+07 | 2.7E+07 N
« Hé s6 Gradien ctia mé men Cm=0.6 + 0.4My/M, 1.000 1.000
Hé sb phong dai m6 men cap A §=C./(1-P, /(¢-P ) 1.04109 1.04109
Hé sb phong dai mo men B 8= Cp/(1- Py /(0°Py) 1.04002 1.04002
Hé sb phong dai m6 men C d=C,/(1-P, /(¢-Pe) 1.03843 1.03843
Hé sb phong dai mé men D 8 =Cn/(1-Py/(0°Ps) 1.03577 1.03577
2.3-Két qud tinh todn nhu sau:
Chiéu day I&p bé téng bao vé 0.030 m
Khoang céch tlr mép ngoai cung tiét dién dén trong tam thanh thép de.= 0.0425 m
Strc khang danh dinh cua tiét dién dworc tinh theo cong thire :
Fi=Ac= h[(6 - sinBcosB)/4]
Y= (h*/A,).(sin%0/12)
P= 0.85f A +3A'f o -EAf;
M,= 0.85f A Y)+3A'f'i(h/2-d' ) +2 A f.i(ds-h/2)
(Ac=Fy, Y=y, C. =0.85f; A;)
Bang tinh cac gia tri trung gian
z c (m) B a(m) F,(m2) C. (KN)
0.00 0.35750 0.8416] 0.300887| 0.101410 2514.4
-0.40 0.28224 0.8416| 0.237543| 0.066597 1651.2
-0.80 0.23315 0.8416] 0.196231| 0.061312 1520.2
-1.20 0.19861 0.8416]/ 0.167160| 0.049744 1233.4
-1.55 0.17582 0.8416| 0.147977| 0.042250 1047.6
-2.00 0.15321 0.8416] 0.128952| 0.035014 868.1
-2.40 0.13750 0.8416| 0.115726| 0.030141 747.3
-3.00 0.11917 0.8416] 0.100296| 0.024664 611.5
-3.40 0.10944 0.8416] 0.092108| 0.021865 542.1
-3.80 0.10118 0.8416] 0.085157| 0.019556 484.9
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* Kha nang chiu kéo doc truc :

Po=2(f,Ag) = 17671 (KN)
¢ = 0.9
Bang tinh sitc khang danh dinh cla tiét dién
P, (KN) Yn(m) | M,y(KN-m) Py oM,
3468.281 0.034 155.612( 2601.211 116.709
2278.203 0.080 230.585| 1708.652 172.939
1791.775 0.087 260.658| 1343.832 195.493
1169.200 0.103 273.949 876.900 205.462
779.330 0.114 269.010 584.497 201.758
427.481 0.124 254.676 320.611 191.007
195.928 0.132 239.013 146.946 179.259
-112.835 0.141 216.022 -84.626 162.016
-302.286 0.146 201.068 -226.715 150.801
-456.205 0.150 187.580 -342.154 140.685
Bang tinh sitc khang danh dinh, tinh toan cia tiét dién
P.(KN) | M,(KN-m) | &P,(KN) [dM,(KN-m)| 0.35*¢P, | 0.35*¢pM,
4057.4 0.0 3043.0 0.0 1065.1 0.0
3468.3 155.6 2601.2 116.7 910.4 40.8
2278.2 230.6 1708.7 172.9 598.0 60.5
1791.8 260.7 1343.8 195.5 470.3 68.4
1169.2 273.9 876.9 205.5 306.9 71.9
779.3 269.0 584.5 201.8 204.6 70.6
427.5 254.7 320.6 191.0 112.2 66.9
195.9 239.0 146.9 179.3 514 62.7
-112.8 216.0 -84.6 162.0 -29.6 56.7
-302.3 2011 -226.7 150.8 -79.4 52.8
-456.2 187.6 -342.2 140.7 -119.8 49.2
-1767.1 0.0 -1590.4 0.0 -556.7 0.0
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Biéu dé tuong tac P-M

-2000.0

-3000.0
Cha thich :
N1: Tuong tac giira P,-M, (Chung ca 22TCN 272-05& ACI 318-05) A: Pmax, M (Tal trong ¢6 nhan hé sd)
No: Tuong tac giita $P,-oM, (22TCN272-05) B: Pmax, M (Tal trong GH sir dung )
N2 : Tuong tac giira $P,-dM,, (ACI 318-05) C: Mmax,P (Tal trong GH str dung)

D: Mmax,P (Tal trong c6 nhan hé sd)
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2.4-Kiém tra ham Iluong cét thép

Ham Iluong thép t6i da

Dién tich c6t thép du (ing luc va cot thép thudng theo chiéu doc clia cac cu kién chiu nén khéng lién hop
nhiéu nhat la nhu sau :

AJAG+HAFo 0/ (Af,)<0.08 (5.7.4.2-1)
Do khéng c6 thép DUL nén s6 hang thir 2 =0
Ag/A<0.08
Agiy/Aq = 0.0352 < 0.08 OK
Ham Iluong thép t6i thiéu
Dién tich thép du (ing luc va thép thudng theo chiéu doc clia cac cau kién chiu nén khéng lién hop
t6i thiéu 1a nhu sau :
A (AR ) FASF ol (AgF )20.135 (5.7.4.2-3)
Do khéng c6 thép DUL nén s6 hang thir 2 =0
Af /A f20.135
A A = 0.4821 > 0.135 OK
As = Dién tich c6t thép thudng chiu kéo (mm2)
Ag = Dién tich mat c&t nguyén (mm2)
- A ge g , 2
Aps = Dién tich mat cat thép du ng luc (mm )
fpu = Cudng doé chiu kéo quy dinh cla thép du (ng luc(MPa)
fy = Gi6i han chay quy dinh clia c6t thép thudng chiu kéo (MPa)
fle = Cudng doé chiu nén quy dinh clia bé tong (MPa)

Xac dinh gia tri strc khang tinh toan P,, M, trén biéu dé tuong tac P-M
Xac dinh ti s6
e,=

8M,/Pu day chinh la tang goc 6

Tir goc toa do vé 1 dudng thang hdp bdi véi truc P (thing ditng ) mét goc 6, dudng thing dé giao cat

véi dudng bao $Mn-¢Pn cha biéu dé tuong tac, giong dudng dé vao truc P sé dudc gia tri P,
giong diém dé xudng truc $M dudc gia tri M, can tim

Xac dinh sirc khang tinh toan luc doc truc va mé men bang bang tinh

e 0.2290403| 0.22904026| 0.229040261| 0.22904026| 0.22904026| 0.229040261| 0.229040261|C4P A
M 0 30 60 90 120 150 205.5 N*1
P 0 131.0 262.0 392.9 523.9 654.9 897.2
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Xac dinh sttc khang tinh toan cla luc doc truc va mé men trén biéu dé tuong tac
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So sanh hai cach tinh (gial tich va tra trén biéu dé tuong tac P-M)
Tinh theo 22TCN272-05

Cip Theo biéu dé P-M Theo gial tich Chénh 2 céch tinh
i Pr(KN) Mr(KNm) Pr(KN) Mr(KNm) P(KN) M(KNm)
A 897.2 205.5| 899.4 206.0 =0.24% =0.24%

So sanh sirc khang tinh toan vai tal trong tinh toan ( Theo gial tich)
Tinh theo 22TCN272-05

Cip Theo gial tich Theo tal trong tac dung So sanh
' Pr(KN) | Mr(KNm) | Pu(KN) | Mu(KNm) P(KN) M(KNm)
A 899.4 206.0 800 183.2 Dat Dat

So sanh sirc khang tinh toan vai tal trong tinh toan ( Tra trén biéu do)
Tinh theo 22TCN272-05

Cip Theo gial tich Theo Tal trong tac dung So sanh
' Pr(KN) | Mr(KNm) | Pu(KN) | Mu(KNm) P(KN) M(KNm)
A 897.2 205.5 800 183 Dat Dat

So sanh sirc khang tinh toan vai tal trong tinh toan ( Theo gial tich)
Tinh theo ACI 318-05

Cip Theo gial tich Theo tal trong tac dung So sanh
' Pr(KN) | Mr(KNm) | Pu(KN) | Mu(KNm) P(KN) M(KNm)
A 863.2 197.7 800 183.2 Dat Dat

Tinh theo ACI318-05: (C6t dai xodn)

Khi c/d.< 0.375 thi @ = 0.9 (D6 léch tam gay pha hoai kéo)
Khi 0.375<c/d;<0.6 0.7<[¢$=0.37+0.2/(c/d;)]<0.9 (D6 léch tam gay pha hoai chuyén tiép)
Khi ¢/d>0.6 thi ¢ = 0.65 (D6 léch tam gay pha hoai nén)

¢ = 0.766

Tinh theo ACI318-05: (Cét dai thuong)

0.65<[¢$=0.23+0.25/(c/d;)]<0.9
¢ = 0.725

Tiéu chuin ap dung : ACI318-05

Bang tinh strc khang danh dinh, tinh toan luc doc truc va mé men

P.(KN) | M,(KN-m) i o &P, (KN-m)| M,(KN-m)
(KN) (KN-m) (KN) (KN-m)
4057.4 0.0 0.650 2637.290 0.000
3468.3 155.6 1.027| 0.700 2427.797|  108.929
2278.2 230.6 0.811| 0.700 1594.742|  161.409
1791.8 260.7 0.670| 0.700 1254.243|  182.461
1169.2 273.9 0.571| 0.720 842.332|  197.363
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779.3 269.0 0.505| 0.766 596.859 206.025
427.5 254.7 0.440( 0.824 352.359 209.921
195.9 239.0 0.395| 0.876 171.669 209.419
-112.8 216.0 0.342| 0.900 -101.551 194.420
-302.3 201.1 0.314| 0.900 -272.058 180.961
-456.2 187.6 0.291| 0.900 -410.585 168.822
-1767.1 0.0 0.900 -1590.431 0.000

Biéu dé tuong tac P-M

-2000.0

-3000.0
Ch thich :
N1: Tuong tac giira P, -M, A: Pmax, M (Tal trong c¢6 nhan hé sd)
N2 : Tuong tac giira $P,-pM, (ACI318-05) B: Pmax, M (Tal trong GH stf dung )
D: Mmax,P (Tal trong c6 nhan hé sd) C: Mmax,P (Tal trong GH str dung)
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Xac dinh sirc khang tinh toan luc doc truc va mé men bang bang tinh

e 0.2290403| 0.22904026| 0.229040261| 0.22904026| 0.22904026| 0.229040261| 0.229040261(Cap A
0 30 60 90 120 150 197 N1
P 0 131.0 262.0 392.9 523.9 654.9 860.1

Xac dinh sttc khang tinh toan cla luc doc truc va mé men trén biéu dé tuong tac

m—
DOP (KN ,I'I
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Cip Theo biéu dé P-M Theo gial tich Chénh 2 céch tinh
P(KN) | M,(KNm) P,(KN) M,(KNm) P(KN) M(KNm)
A 860.1 197.0 863.2 197.7 0.4% 0.4%
Cip Theo gial tich Theo Tal trong tac dung So sanh
P(KN) | M,(KNm) Pu(KN) | Mu(KNm) P(KN) M(KNm)
A 863.2 197.7 800 183 Dat Dat

So sanh surc khang tinh toan ( Tra trén biéu dd) véi tal trong tac dung

Cap [heo biéu dé Theo tal trong tac dung So sanh
Pr(KN) | Mr(KNm) | Pu(KN) | Mu(KNm) P(KN) M(KNm)
A 860.1 197.0 800 183 Dat Dat
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