TRUONG DPAI HOC DAN LAP HAI PHONG- PO AN TOT NGHIEP KY SU

PHAN I: TINH TOAN KHUNG K4 TRUC 4

I. Phén tich lwa chon gidi phap két ciu.

I.1. Lica chon hé két cau cho cong trinh :

Giai phap két cAu phan than dugc lua chon 12 hé hdn hop két cau khung

cot chiu lue,dam bétdng cot thép két hop véi 16i chiu tai trong ngang (so dd
khung giang) .

Tang 2 gém 3 nhip A1B=2,7m, nhip BC=3m, nhip CE=9m, tang 3, 4, 5
g6m 2 nhip BC= 3m, CE=9m

Tang mai gébm 2 nhip BC =3m, CE=9m va 2 dam coéng x6n 1,5m

So bd chon chiéu sau chon mong 1,5m => chiéu cao téng 1 laH=4,2+1,5=
5,7m, chiéu cao cac t?mg con lai la 4,2m.

1.2. Vat liéu sw dung .

Chon vat liéu 12 bétdng cdt thép véi cac dic trung sau :
+ Bétong B20 c6 R,= 11,5 MPa..
+ Thép chiu luc Cll c6 Ry = 280 MPa
+ Thép cau tao Cl c6 R, = 225 Mpa

1. Lap mat bang ket cau va chon so b tiét di€n cac cau kién.

11.1. Chon so bo kich thwée san :

Chon chiéu day san theo céng thtrc kinh nghiém :
hb = E.|
m

Trong do :

D =0,8 + 1,4 phu thudc vao tai trong, chon D =1.

m : Hé s6 phu thudc loai ban, véi ban ké 4 canh m = 40 + 45 | vé6i ban
loai ddm m = 30 + 35, v&i ban cdngxén m = 10 +18

| : 1a canh ngéan cua 6 ban .
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TRUONG DPAI HOC DAN LAP HAI PHONG- PO AN TOT NGHIEP KY SU

Xét cac 6 ban tang dién hinh : Vira c6 loai ban 1am viéc theo 2 phuong (ban ké 4
canh) , vira c6 6 ban 1am viéc theo mot phuong (ban loai dam) .

Xét & ban (4x3)m (ban ké 4 canh) ta c6 h = 4i5 300 = 6,6 cm

Xét 8 ban (3x3)m (bén ké 4 canh) ta ¢6 h = %.300 = 6,6 cm
Xét & ban (4x2,7)m (ban ké 4 canh) ta c6 h = 4i5 270 = 6 cm
Xét & ban (4,3x4)m (ban ké 4 canh) ta c6 h = 4i5 400 = 8,8 cm
Xét 6 ban (3x2)m (ban ké 4 canh) ta c6 h = % 200 = 4,4 cm
Xét 6 bin (2x1,7)m (bin ké 4 canh) ta ¢6 h :4i5.17o:3,8 cm
Xét & bén (4x1,8)M ( ban cong x6n) ta ¢6 h :%.180: 10 cm

Vay chon chiéu day ban & = 10cm cho tat ca c4c 6 ban .
11.2. Chon so bd kich thuéc dAm:

Chiéu cao tiét dién dam hy chon so bo theo nhip :

1
hg = —1I
d m, d

Trong do :

lg - Nhip ciia dam dang xét

mq :Hé s6 , v6i dam phy my =12 +20 ,véi dam chinh my = 8 +12,véi doan
dam céng x6n mqy = 5+7

Bé rong tiét dién dam by chon trong khoang (0,3 + 0,5)hg

« Dam chinh.
- Chiéu cao tiét dién dam chinh c6 nhip =9 m

hy = %.900 = 75 cm => chon bxh = 220x750
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TRUONG DPAI HOC DAN LAP HAI PHONG- PO AN TOT NGHIEP KY SU

Vé6i nhip 4m chon dam ¢6 bxh = 220x300
v6i nhip 3m chon dam ¢6 bxh = 220x300
voi nhip cong x6n trén mai 1,5m chon bxh =110x300
v6i nhip 2,7m chon dam c6 bxh =220x300
e Dam phu:
- V6i nhip 4m chay doc nha chon dam c6 bxh = 220x400
- V6i nhip 2m nha vé sinh chon ddm c6 bxh = 220x300

11.3. Chon so bo kich thudce cot:

Cong thure xac dinh :
F=(1,2-1,5) %

Trong do :
F - Dién tich tiét dién cot
N - Luc doc tinh toan theo dién truyén tai
R - Cuong do chiu nén cua vat liéu lam cot
Bétong B20 c6 R,= 11,5 MPa, Ry= 0,9 MPa
Tinh toan so bo N nhu sau :
N =S.g.n
- Trong do: S 1a dién tich chiu tai cua mot cdt & mot tﬁng
q 1a tai trong so bo lay q = 1,2T/m* = 1,2x10” MPa.
n=>5:sd t?mg.

- Dién truyén tai cua cot:
Vé6icot C1: N =6 x4 x 0,12 x 5 x 10* = 144 000(daN)

144000

F=15
110

=1963,63( cm?)

Véicot C2: N =4 x 2,85 x 0,12 X 5 x 10* = 68400 (daN)
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TRUONG DPAI HOC DAN LAP HAI PHONG- PO AN TOT NGHIEP KY SU

68400

2= =932,75( cm?)
110

F=15

Vay ta thay cot truc C chiju tai trong 16n nhét 144000 (daN).
chon c6t tAng 1 va 2 ¢t c6 bxh = 30 x 60.

chon cot tﬁng 3,4,5cot c6 bxh =30 x50.

chon ¢t ¢ hanh lang c6 bxh = 30 x 35.

111 . XAC PINH TAI TRONG TAC DUNG LEN CONG TRINH.
I11.1. Tinh tai

111.1.1. Tinh tai cac ban san :

+ Tinh tai san :
CAu tao ban san : Ban vé kién tric .
Tai trong tiéu chuan va tai trong tinh toan .

Bdng 1. Tinh tai tac dung 1én 1m® san ting

t

TT CAU TAO CAC LOP q° q
(daN/m?) n | (daN/m?)

1 Gach lat san 300x300x20

2000x 0,02 40 1,1 44
2 Vira 16t day 20
0,02 x 1800 36 1,3 46,8
3 Ban BTCT san diy 100
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TRUONG DPAI HOC DAN LAP HAI PHONG- PO AN TOT NGHIEP KY SU

0,1 x 2500 250 1,1 275
4 Vira trat tran day 15
0,015 x 1800 27 1,3 35,1
Tong 353 400,9
Bdang 2. Tinh tai tac dung lén san vé sinh
qtc qtt
TT CAu tao cac 1op o | M )
(daN/m°) (daN/m*)
Gach chong tron :200x200x20
1 40 1,1 44
0,02x2000
Vita 16t 5 day 20
2 36 1,3 46,8
0,02 x 1800
Ban BTCT day 100
3 250 1,1 275
0,1x2500
Vita trat tran day 15
4 27 1,3 35,1
0,015x1800
5 Thiét bj vé sinh 50 1,1 55
Tong cong 403 455,9
+ Tinh tai mai .
Tai trong tiéu chuan va tai trong tinh toén .
Bdng 3. Tinh tai tac dung lén san mai
tc tt
TT | Chu tao cac 1op | ) | )
(daN/m°) (daN/m*)

SV. LE VIET LINH
GVC-THS.LAI VAN THANH

Page 5




TRUONG DPAI HOC DAN LAP HAI PHONG- PO AN TOT NGHIEP KY SU

1 Mot 16p gach 1a nem : 0,02x1800 | 36 1,1 39,6
Lép vira 16t 6 day 15

2 0,015 x 1800 21 13 3.1

3 Ban BTCT san mai day 100 250 1 ’75
0,1x2500

4 Vita trat tran day 15 ”7 13 351
0,015x1800

5 Mai ton + xa gd 50 1,3 65

Tong cong 390 450

Bdng 4. Tinh tai tac dung 1én 1m® twong
Céu tao cac lop q° n q"
(daN/m?) (daN/m?)

2 Twong 220:
Hai I6p chat day 15: 0,03x1800 54 1,3 70,2
Gach xay day 220: 0,22x1800 396 1,1 435,6
Téng : 450 502,8
Twong 110: 54 1,3 70,2
Hai 16p chat day 15: 0,03x1800 198 1,1 217,8
Gach x4y day 110: 0,11x1800
Tong : 252 288

Bdng 5. Tinh tai tac dung Ién cac cau kién
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TRUONG DPAI HOC DAN LAP HAI PHONG- PO AN TOT NGHIEP KY SU

tc tt

TT Tén céu kién q n q
(daN/m?) (daN/m?)
1 Dim 220x750
Trong lwgng: 0,22x0,75x2500 412,5 1,1 453,75
Lép vira trat day 15:
0,015x1800 27 1,3 35,1
3 Dam D2 220x300
Trong lwgng: 0,22x0,3x2500 165 1,1 1815
Lép trat diy 15
0,015x1800 27 1,3 35,1
4 Dam D3 220x400
Trong lwong: 0,22x0,4x2500 220 1,1 242
Lép trat diy 15
0,015x1800 27 1,3 35,1
5 Dam céng x6n 110x300
Trong lwgng: 0,11x0,3x2500 82,5 1,1 90,75
Lép trat day 15
0,015x1800 27 1,3 35,1
6 Cot 300x600
Trong lwgng: 0,3x0,6x2500 450 1,1 495
Lép trat day 15
0,015x1800 27 1,3 35,1
7 Cot 300x500
Trong lwong: 0,3x0,5x2500 375 1,1 4125
Lép trat day 15
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TRUONG DPAI HOC DAN LAP HAI PHONG- PO AN TOT NGHIEP KY SU

0,015x1800

8 Cot 300x350
Trong lwong: 0,3x0,35x2500
Lép trat day 15
0,015x1800
9 Cot twong chian mai 200x200
Trong luwgng: 0,2x0,2x2500
Lép trat day 15
0,015x1800

10 Tai trong lan can hoa sit

50x1,1 = 55 Kg/m?
11 Tai trong cira kinh khung g6
25x1,1 = 27,5 Kg/m?

111.2.Hoat tai:

111.2.1.Hoat tai san cac cac phong:

TT

Loai san
1 Phong lam viéc va nha vé sinh
2 Hanh lang ciu thang

b. hoat tai mai:

27 1,3
2625 1,1
27 1,3
100 1,1
27 1,3
Hoat tai
tiéu chuén n
p"°(daN/m2)
200 1,2
300 1,2

ddi voi mai bé tong doc khong siv dung nén ta lay:

35,1

288,75

351

110

35,1

Hoat tai
tinh toan
p"(daN/m2)

240
360
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TRUONG DAI HOC DAN LAP HAI PHONG- BO AN TOT NGHIEP KY SU

p* =75 daN/m?=> p" = 75 x 1,3 = 97,5 daN/m?
c. hoat tiai nwéc trén sé no:
p= 0,1 x 1000 = 100 daN/m?

IV.CAC SO PO CUA KHUNG NGANG.
IV.1.S0 PO HINH HOC CUA KHUNG NGANG
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TRUONG DAI HOC DAN LAP HAI PHONG- BO AN TOT NGHIEP KY SU

D110x300 m _
[ D220x300 D220x300 D220x750 D220x300
R | | ]
= C300x350 £300x5
< |~ '
D220x300 D220x750
/7 D220x400 D220x400
TR [ L
= C300x350 126 C300x500
=3 Ve # /
D220x300 D220x750
D220x400 D220x400
. % |
| | i
C300x350 C300x500
g e +8.4 /
< }/
D220x300 ) D220x750
/7 | b220x400 /7 D220x400
T | L
C300x600
= C300x350 g Mu
I S + 42 /
N | [
P D220x750
D220x300 D220x300 | D220x400 /7X D220x400
<4 T b | Lig
C300x35¢( o - R
_ s C300x350 C300x600 C300x600
= < |~ |~
\
+0.000 +0.000
- 045 sST  p— - 045
Y AT WY wwu;g?? ESES S IS £8 s g
N \
\
2700 il 3000 9000 ‘
€D ® © ©r

1V.2.S0 PO TINH TOAN KHUNG NGANG.

~Nhip tinh toan ctia dam:

nhip tinh toan ctia dim 14y bang khoang cach giira cac truc cot.

e xac dinh nhip tinh toén ctia ddm CE.
lee= Lo+ t/2 +t/2—h,/2-h./2=9+0,11 +0,11-0,5/2-0,5/2=8,72 m

( he 14y chiéu cao cot ting 3 4 5).

e Xac dinh nhip tinh toan ctia dam BC.
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TRUONG DAI HOC DAN LAP HAI PHONG- BO AN TOT NGHIEP KY SU

lgc=L,—t/2+h./2=3-0,11+0,5/2=2,64m
e Xac dinh nhip tinh toan dam A1B.
laig=Ls—t/2+h./2=2,7-0,11+0,35/2= 2,415 m
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V. Tinh todn khung K4 truc4

Tinh tai phan bd trén san dugc phan vao cac khung theo dién chiu tai

xac dinh theo duong phan giac cua hai canh 6 san (ban ké 4 canh). Tinh tai do
trong lwong tudng trén dam duoc phén tryc tiép cho dam. So d6 truyén tai vao
khung dién hinh nhu sau:

V.1.TINH TAI TAC DUNG LEN KHUNG:
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TRUONG DAI HOC DAN LAP HAI PHONG- BO AN TOT NGHIEP KY SU

V.1.1.Tang mai.

So do6 truyén tai cua san thudce loai ban ké 4 canh

ol N N

© © € & ©

A. Tinh tai:
Vi q 1a tai trong phan bd va P 14 tai trong tdp chung. Theo so d6 phan tai ta x4c
dinh duogc tai trong truyén vao khung k4 truc 4 nhu sau.

1. Tai trong truvén 1én khung tﬁng mal
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TRUONG DPAI HOC DAN LAP HAI PHONG- PO AN TOT NGHIEP KY SU

Dam khung tang mai c6 chiu tac dung cta tuong xay .

1.1 ta1 trong do mai ton va tuOng xay.

Do dbc cua mai ton 1a 15° . tai trong tinh toan tac dung 1én ton va xa gd thép
nhu sau: q" = 1,3 x 30 =39 daN/m”.
Tai trong phan bd tac dung 1én nhip BC va E1E

Trong lugng tuong 220 cao750: 505,8 x 0,75 = 379,3 daN/m

Trong luong méi ton phan bd /m dai 1a: q = cgfﬁso =1615daN/m

Téng ¢, = 540,8 daN/m.
Tai trong phan bd tac dung 1én CC1 va C1E1
Trong lugng tuong cao 1,75m: 505,8 x 1,75 = 885,1 daN/m
Trong luong mai ton phan bd déu 1a: q = 161,5 daN/m
Téng = 1046,6 daN/m.

1.2 Tdng tai trong tac dung 1én dim khung ting mai.

a. Tai trong phan bo.

Xac dinh q; nhip BB1 va EE2( phan cong x6n trén mai)
Trong lugng dam 110x300:
gqg=2500x1,1x0,11x0,3= 90,75
trong luong 6 san 6 phan bo hinh chit nhat truyén vao:
Jes = 450 x1,5 =675 daN/m
d6i ra phan bd déu:
675 x 0,625 = 421,87
vay: qi=90,75+ 421,87 =512,6 daN/m
Xéc dinh g2 nhip BC.
Trong lugng dam khung nhip BC 220x 300 = 216 daN/m.
Trong luong 6 san 7 phan bd tam giac truyén vao theo 2 hudng la
Oim = 450x (3 -0,22) = 1251 daN/m.
d6i ra phan bd déu: véi k = 0,625:
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TRUONG DPAI HOC DAN LAP HAI PHONG- PO AN TOT NGHIEP KY SU

Oim= 1251 x 0,625 =781,87 daN/m
Trong lugng mai ton va tudong xay:
Tuong xay 379,3 daN/m
Mai ton 161,5 daN/m
g, =781,87 +373 + 161,5 =1319,97 daN/m
Xac dinh gsnhip CC1 va C1E1
Trong luong dam khung tiét dién 220x 600 :
gq = (2500 x 1,1 x 0,22 x 0,6) + (0,015 x 1800 x 1,3) = 398,1

Trong luong 6 7 phan b tam giac truyén vao

Oom = 450 x (3 —0,22) = 1251 daN/m.
Dbi ra phan bd déu véi k = 0,625:

1251 x 0,625 = 781,87 daN/m
Trong luong mai ton va tuong xay

gim = 885,1 + 165,1 = 1046,6 daN/m
Téng tai trong phan bd déu:

gs = 398,1+ 781,87 +1046,6 = 2226,5 daN/m
Xéc dinh gsnhip E1E

Trong luong dam khung tiét dién

220x750 : 453,75 daN/m
Trong luong 6 7 phan b tam giac

Osm= 450 x (3-0,22) = 1251 daN/m

Déi ra phan bd déu véi k= 0,625:

1251 x 0,625 = 781,87

Trong luong tuong xay va mai ton:
Otm =379,3 x 161,5 =540,8 daN/m
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TRUONG DPAI HOC DAN LAP HAI PHONG- PO AN TOT NGHIEP KY SU

vay : qs = 781,87 + 540,8 = 1322,67 daN/m
Xac dinh tai trong phan bé tac dung vao dim mai D1.

Trong lugng ban than dam tiét dién 220 x 300 1a;
gq = (2500 x1,1x0,22x0,3) + (0,15 x 1800) = 216,6 daN/m

Trong luong tuong cao 0,4m day 220:
g = 0,4x505,8=202,3daN/m
Trong lugng san 6 8 phan bd hinh thang truyén vao
gne=450 X (4 — 0,22) = 1701 daN/m
P6i ra phan bb déu véi k= 0,839
1701 x 0,834 =1427,13 daN/m
Qs = 216,6 + 202,3 + 1427,13 =1846,03 daN/m

b . Tai trong tip chung.

Xac dinh Py nut By, E, trén truc 4:
Trong luong ban than dam doc 220 x 300:
Jag = 2500 x 1,1 x 0,22 x 0,3 x 4 = 726 daN
Do trong lugng 6 san 6 truyén vao:

Ges = 450 X ( 4- 0,22) X (4 —0,22)/4 = 1607 daN

Cot tuong chan mai 200x200 cao 1m: 138 x1 = 138 daN
=> P,=138 + 1607 + 726 = 2471 daN

Xac dinh P, nUt B, E.
Do san 6 8 phan bé hinh thang truyén vao:

One=450x (4-0,22 +1-0,22) x 3/2 x 1/2 = 1539 daN
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TRUONG DAI HOC DAN LAP HAI PHONG- BO AN TOT NGHIEP KY SU

trong luong dam doc 220 x 300

04 =2500 x 1,1 x 0,22 x 0,3 x 4 =726 daN
trong luong 6 san 6 truyén vao la:

Jss = 1607 daN
vay P, = 1539 + 726 + 1607 = 3872 daN

Xac dlnh P3 nut C , C1 , El-
Tai trong phan b6 déu trén dim doc mai D2:

Trong luong ban than dam D2 220 x 300: 1a 726
Trong lugng 6 san 8 phan bd hinh thang truyén vao 2 hudng

Osht = 450 X(4 —0,22 +1-0,22) x 3/2 x 1/2 x2 = 3078 daN
vay P3 = 3078 +726 = 3804 daN

V.1.2. Tinh tii tic dung lén ting 3,4, 5.
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‘CD%* /////J!K\\\\ ////Ei
) 2 2 2 2
| | |
o | | 11 E
) D3 | D2 | D2 D1 |
@ - 5000\400 3000 5000\
2.1 Tinh tii phan bo:
TT Loai tai trong va cach tinh Két qua
(daN/m)
1 Tai trong phan b6 nhip BC
Trong luong dam khung 220x300
gak = (2500 x 0,22 x 0,3 x 1,1) +(0,015 x 1800 x1,3) 216,6
San 6 1 phan b tam giac truyén vao theo 2 hudng
O = 400,9 X (3-0,22)=1114,5
d6i ra phan bb déu véi k = 0,625
1114,5 x 0,625 696,56
g, = 216,6 + 696,56 913,16

2 Tai trong phan b6 nhip CC1, C1E1, E1E
Trong lwong dam khung 220x600
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TRUONG DPAI HOC DAN LAP HAI PHONG- PO AN TOT NGHIEP KY SU

gak = (2500 x 1,1 x 0,22 x 0,75) + (0,015 x 1800 x 1,3) 398,1

trong luong tudng 220 xay trén dam cao 4,2 — 0,6 = 3,6

g: = 505,8 x 3,6 1820,8
Do 6 san 1 phan b tam giac truyén vao:

gs =400,9 x (3-0,22) = 11145

d6i ra phan bd déu véi k = 0,625

1114,5 x 0,625 696,56

g, =398,1 + 1820,8 + 696,56 29154
3 X4c dinh tai trong phan b6 1én dam doc D4 truc B

Trong lwong ban than dam tiét dién 220x300 1a: 216,6

Do trong luong tudng 220 xdy trén dam cao 4,2 — 0,3 =3,9

gt = 505,8 x 3,9 1972,62
Trong luwong san 6 2 phan b hinh thang truyén vao 13

gne = 400,9 x(4-0,22) = 1515,4

d6i ra phan bd déu véi k = 0,625

1515,4 x 0,625 947,125
0; =216,6 + 1972,62 + 947,125 3136,34
6 X4c dinh tai trong phan b6 1én dam doc D3 truc C

Trong luwong ban than dam tiét dién 220 x400 :

gq = (2500 x 1,1 x 0,22 x 0,4) +(0,015 x 1800 x 1,3) 277,1
Trong luong ctra cao trung binh 1,6m ( ctra s6 + ctra di)

1,6 x 27,5 44
San 6 2 phan b hinh thang truyén vao

gnt =400,9 x (4 - 0,22 +2 -0,22) x 3/2 x 1/2 x 2 =3343,5

d6i ra phan bd déu véi k = 0,839

3343,5x 0,839 2805,2

trong luong tudng 220 cao 3,8m chiém 2/3 dién tich
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g: =505,8 x 3,8 x 2/3
Q4= 277,1 + 44 + 2805,2 + 1281,4

X4c dinh tai trong phan b6 déu trén dam doc D1 truc E
Trong luong dam 220x 400

San 6 2 phan b hinh thang truyén vao

One=400,9%x (4-0,22+2-0,22) x 3/2x 1/2 =1671,75
d6i ra phan bd déu véi k = 0,839

1671,75 x 0,839

Trong lugng tudng la:

Trong lugng cura 1a :

Qs = 277,1 + 1402,6 +1281,4 +44

Xéc dinh tai trong phan b 1én dam doc D2:

Trong luong dam 220x3400 1a:

San 6 2 phan b hinh thang truyén vao

Qs = 277,1 + 2805,2

2.2 Tinh tdi tap trung:

TT

Loai tai trong va cach tinh

Xac dinh P,nit B | E
Do trong luong ban than dam doc D4: 220x300

gq = (2500 x 0,22 x 0,3x1,1) + (0,015 x 1800 x 1,3) x4

Do trong lugng tudng xay trén dam doc cao 4,2 — 0,3 = 3,9

Véi h¢ s6 giam 16 ctra 1a 0,7

g: = 505,8x3,9x4x0,7

TRUONG DPAI HOC DAN LAP HAI PHONG- PO AN TOT NGHIEP KY SU

12814
4407,7

277,1

1402,6
1281,4
44

3005,1

277,1
2805,2
3082,3

Két qua
(daN)

866,4

5381,7
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TRUONG DPAI HOC DAN LAP HAI PHONG- PO AN TOT NGHIEP KY SU

Do trong lugng 6 san 2 phan bd hinh thang truyén vao

One = 400,9X (40,22 +1—0,22) x 3/2 X 1/2 1371,07
P, = 866,4 + 5381,7 + 1371,07 7619.2
2 Xac din Ps it C

Trong lugng dam doc D3 220 x 400
03¢ = (2500 x 1,1 x 0,22 x 0,4) + (0,015 x 1800 x 1,3) x 4 1108,4
Do 6 san 2 phan bd hinh thang truyén vao

One =4009%x(4-0,22+1-0,22) x3/2x1/2x2 27422

Do trong lugng tuong 220 cao 4,2 —-0,4 = 3,8

gt = 505,8 x 3,8 1922,04

Ps=1108,4 + 2742,2 + 1922,04 5772,6
3 Xac dinh nut Pg 6 nut C; E;

Trong luong dam doc D2 220 x 300

020 = 866,4

Do 6 san 2 phan bé hinh thang truyén vao:

One =400,9%x(4-0,22+1-0,22) x 3/2 x 1/2 X2 27422

P,=216,6 + 2742,2 2958,8

V.1.3. Tinh tii tic dung lén ting 2.
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4 2 2 2 2
3 L Bl m
O
g
D4 D3] D2 D2 D1]
©_ 2700 3000 3000 3 joon
€ © 124 &) ©
3.1 Tinh tii phan bé:
TT Loai tai trong va cach tinh Két qua
(daN/m)
1 Xac dinh q; phan b6 nhip BC
Trong lugng dam tiét dién 220 x 300
gq = (2500 x 1,1 x 0,22 x 0,3) + (0,015 x 1800 x 1,3) 216,6
Trong luong 6 san 1 phan bd tam giac truyén vao:
gs=400,9 x (3-0,22) =1114,5
d6i ra phan bd déu véi k = 0,625
1114,5x 0,625 696,56
.= 216 + 696,56 912,56
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2 Xéc dinh g, phan bé nhip CCy, C,Ey, E;E
Trong luong dam khung 220x750 488,8
Trong luong do 6 san 1 truyén vao phan bd tam gidc
Oy = 400,9 x(3-0,22) = 11145
d6i ra phan bd déu véi k = 0,625

1114,5 x 0,625 696,56

Trong lugng tuong 220 cao 4,2 — 0,75 = 3,45 xay trén dam:

g: = 505,8 x 3,45 1745,01

g, = 488,8 + 696,56 + 1745,01 2930,37
3 Xéc dinh gz phan b6 1én nhip A,B

Do trong luong dam 220 x 300

gq =216,6

Do trong 6 san 3 phan bd tam giac truyén vao:
O = 357 X (2,7 - 0,22) = 885,4

d6i ra phan bb déu véi k = 0,625:

885,4 x 0,625 553,4

gs = 216,6 + 553,4 770
4 X4c dinh tai trong phan bd trén dam doc truc Al

Trong luong dam tiét dién 220x300 216,6

Trong lugng 6 san 4 phan bd hinh thang truyén vao:

Qss = 450 x(4-0,22) =1701

Doi ra phan bd déu véi k = 0,839

1701 x 0,839 1427,13
Qs = 216,6 + 1427,13 1643,73

3.2 Tinh tdi tap chung:
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TT Loai tai trong va cach tinh Két qua
(daN)
1 Xac dinh P, tai nut B.
Trong luong dam 220 x 300
gq =(2500 x 1,1 x 0,22 x 0,3) + (0,015 x1800 x 1,3) 216,6

Do trong luong tudng x4y trén dam cao 4,2 —0,3=3,9

g: = 505,8 x 3,9 x (4- 0,22) x 0,7 5219,6
Do san 6 2 phan bo hinh thang truyén vao:
02s=4009x(4-0,22+1-0,22) x 3/2x 1/2

Do san 6 4 phan bd hinh thang truyén vao:

Oas =450 X (4 - 0,22 +1 - 0,22) x 2,7/2 x 1/2 1385
P, =216,6 + 5219,6 + 1385 6821,2

2 Xac din Pg tai nut C:
Do trong lugng dam 220 x 400:
g¢=(2500x 1,1 x 0,22 x 0,4) + (0,015 x 1800 x 1,3) 277,1
Do trong lugng tudng x4y trén dam cao 4,2 — 0,4 =3,8
0: =505,8 x 3,8 x 3,75 x0,7 5045,4
Do san 6 2 truyén vao theo 2 hudng:
gs = 1371,07 x2 2742,14
Pg=277,1 + 2742,14 + 5045,4 8064,6
3 Xac dinh Pg nat E; C;
Do trong lugng 6 san 2 truyén vao giéng nhu nit C:
gs = 2742,14
Do trong lugng dam 220x300
gq =216,6
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Po=2742,14 + 216,6 2958,7
4 Xac dinh Pyg ¢ nut E

Do trong lugng dam 220x300

gq = 866,4

Do trong lugng tudng x4y trén dam cao 4,2 — 0,3 = 3,9

gt = 505,8x3,9x3,78x0,7 5219,5

Do 6 san 2 phan bd hinh thang truyén vao:

One =400,9x(4-0,22+1-0,22) x 3/2x 1/2 1371,07

Po=866,4 + 1371,07 + 5219,5 7455

5 Xac dinh P41 0 nut Al
Do trong lugng dam 220 x 300
gq =216,6
Do 6 san 4 phan bo hinh thang truyén vao
One = 1385
Py, =216,6 + 1385 1601,6
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V.1.4.So Pd Chit Tinh Tai Lén Khung K4 Truc 4:

2471 3872 - % s % % -
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T LT 11171 ]
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T LT [TTTT] !
T o S, B L ¥
Tt L LILI] |
e 8064,6 %012930‘4 % % g
e i [ LT T TTTITITLT] ]
2415 lﬁ 2640 ; 6720 7? ]

SV. LE VIET LINH
GVC-THS.LAI VAN THANH Page 25



TRUONG DAI HOC DAN LAP HAI PHONG- PO AN TOT NGHIEP KY SU

V1. Hoat tai tac dung lén khung k4 truc 4:

Gom 2 phuong an tai chét 1éch ting léch nhip:
VI.1. Hoat tdi 1

So dd truyén tai trong 1én tang mai:

® /L =
. 8
1 7 S
or R -
D4 | D3| D2 | D2 | D1
@ 1500 3000 3000 3000 3000 B 1500
® © €Y L ©
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h
N

4000
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U !

3
/

1500 3000 3000 3000 3000 1500

Lr ©r €Y €D B
® © e € ®

Phuong 4n chét tai 1éch tang 1éch nhip ting mai

VI1.1.1.Hoat tai mai:

1.1 Tai trong phan bd:

A. Phuong an hoat tai 1.
Tai trong phan b 1én nhip BC.
O san 7 phan bd tam gic truyén vao:
Ow= 97,5x3=292,5daN/m
P6i ra phan bd déu vai k = 0,625
292,5 x 0,625 = 182,81 daN/m
San mai ton phan b6 déu:
97,5 x 4 =390 daN/m
Vay : qp = 182,81 + 390 = 572,81 daN/m
Tai trong phan bd déu nhip E,E= 0

1.2 Tai trong tap chung:

Tai nut B, C: san 6 8 phan b hinh thang truyén vao:

P;=450 x (4-0,22 +1-0,22)x3/2 x 1/2 = 1539 daN
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Tai nut E,, E.
San 6 6 phan b hinh chir nhat truyén vao
P,=975x4x1,5=585daN
VI.1.2. Hoat tii tang 3, 5:
2.1Tai trong phan bd trén nhip CC1, C1E1, EIE.

San 6 1 phan b6 tam giac truyén vao:
gJ2= 240 x 3 =720 daN/m
d6i ra phan bd déu véi k = 0,625
7200,625 = 450 daN/m
2.2Tai trong tp chung:
e NutC,E:

San 6 2 phan bd hinh thang truyén vao:
P,=240x (3,78 + 0,78) x 3/2 x 1/2 = 820,8 daN
e NuUtCl, El
San 6 2 phan bd hinh thang truyén vao:
Ps =P, x2=1641,6 daN
V1.1.3.Hoat tii ting 4:

3.1.Tai trong phan bd 1én nhip BC

San 6 1 phan b6 tam giac truyén vao:
gs = 360 x (3 — 0,22)= 1000,8daN/m
dbi ra phan bd déu véi k = 0,625
1000,8 x 0,625 =625,5 daN/m
Tai trong tap chung lén nut B, C
Ps=360x(4-0,22+1-0,22) x 3/2x 1/2 =1231,2 daN
V1.1.4.Hoat tii ting 2:

San 6 1 phan b tam giac truyén vao nhip BC
g7 = 360 x ( 3—0,22) = 1000,8
d6i ra phan bd déu véi k = 0,625: 1000,8 x 0,625 = 625,5 daN/m
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Tai trong tap chung tai nit B, C do san 6 2 phan b hinh thang truyén
Vao.
P;=360x(4-0,22+1-0,22) x3/2x 1/2 =1231,2 daN
VI.2. Hoat tai 2.
V1.2.1. Hoat tdi mai.

1.1 Tai trong phén bd.

Tai trong phan b trén nhip B;B: q; = 0
Tai trong phan bé trén nhip CE.
San 6 7 phan b tam giac truyén vao:
97,5 x 3 =292,5 daN/m
Doi ra phan bd déu véi k = 0,625
292,5 x 0,625 = 182,81 daN/m
San méi ton truyén vao : 97,5 x4 = 390 daN/m
g.= 182,81 + 390 =572,8 daN/m
1.2Tai trong tap trung.
e NuUtB1,B

San 6 6 phan bd chir nhat truyén vao:
P, =97,5x1,5 x4= 585 daN
e Tai trong tap trung tai ntt C , E do 6 san 8 phan bd hinh thang truyén vao:
P,=97,5x (3,78 + 0,78) x 3/2 x 1/2 = 333,5 daN
e TainutCl, El:
P; =2x P2 =2 x 333,5 =667 daN
VI.2.2. Hoat tai ting 3, 5:
2.1 hoat tai phan b6 trén nhip BC

San 6 1 phan b6 tam giac truyén vao:
g5 = 360 x3 = 1080daN/m
d6i ra phan bd déu véi k = 0,625
1080 x 0,625 = 675 daN/m
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2.2 Tai trong tap chung tai nat B , C:

San 6 2 phan b hinh thang truyén vao:
P, =360 X(3,78 + 0,78) x 3/2 x 1/2 = 1231,2 daN/m
V1.2.3. Hoat tii ting 4.
3.1 Tai trong phan bd trén nhip CC1, C1E1, E1E:

San 6 1 phan b tam giac truyén vao:
gs =360 x (3—0,22) =1000,8 daN/m
d6i ra phan bd déu véi k = 0,625
1000,8 x 0,625 = 625,5 daN/m
3.2 Tai trong tap trung.
e NutC,E

San 6 2 phan b hinh thang truyén vao:
Ps = 240 x(3,78 +0,78) x 3/2 x 1/2 =820,8 daN
e NutCy, Ej.
San 6 2 phan b hinh thang truyén vao:
P; =2x 820,8 = 1614,6 daN
VI.2.4.Hoat tii thng 2.
4.1 tai trong phén bb 1én nhip CC, , C,E;, E4E.

San 6 1 phan b tam giac truyén vao:
Js= 240 x 3 =720 daN/m
dbi ra phan bd déu véi k = 0,625:
720 x 0,625 = 450 daN/m
Tai trong phan bé 1én nhip A;B:
San 6 3 phan b tam giac truyén vao:
g;=240x 2,7 = 648 daN/m
dbi ra phan bd déu véi k = 0,625:
648 x 0,625 = 405

4.2 Tai trong tap trung.
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e NutC,E.
San 6 2 phan b hinh thang truyén vao:
Pg=240 x (3,78 + 0,78) x 3/2 x 1/2 = 820,8 daN
e NutCl, EL
San 6 2 phan b hinh thang truyén vao:
Py=2x820,8 = 1614,6 daN/m
e Nut Al B.
San 6 4 phan b hinh thang truyén vao:

P10=97,5x (3,78 + 0,78) x 3/2 x 1/2 = 333,5 daN/m

VI1.3.S0 PO HOAT TAI CHAT LECH TANG LECH NHIP LEN
KHUNG K4 TRUC 4:

V1.3.1.S0 PO CHAT HOAT TAI PHUONG AN 1:,
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VII. Tai trong gio.
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Cong trinh duogc xay dung & huyén Tir Liém Ha Noi. Theo ban d6 phan ving
ap luc gi6 thi cong trinh thudc dia hinh II-B ¢6 gia tri ap luc gid va cac hé sd
nhu sau:

Gid tac dung 1én 1 m* bé mit cong trinh tinh theo cong thirc:

W = W;.k.c.B.n
Tra bang 4 ¢6 Wy = 95 KG/m?; n=1,2 ; ¢ =+ 0,8 véi phia dén gi6 . ¢ = - 0,6 voi
phia hut gid.

Pé don gian ta xem ap luc gié phan bd déu trén 2 tang lien tiép:
k 14 hé s6 ké dén su thay doi ap luc gi6 theo chiéu cao va dia hinh ¢ gan khu
vuc cong trinh.

B 1a khoang cach budc gian.

Tang Cao do W, |k c’ c n B Ja. O
daN/ | daN/
m
4,2 95 0,88 0,8 0,6 1,2 4,0 321 240
23 4.2+12.6 95 1,05 0,8 0,6 1,2 4,0 384 287
4+5 12,6+21 95 1,14 0,8 0,6 1,2 4,0 416 312
Tu‘on 21:22 95 1,15 0,8 0,6 1,2 4,0 419 314
chan
seno

Tai trong tac dung 1én tuong chin sé nd mai h = 1m
W; =419.1 =419 KG.
W, = 314.1 = 314 KG.
VIL1.SO PO CHAT TAI GIO TRAL
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VIL2.SO PO CHAT TAI GIO PHALI,
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VIII. TINH TOAN COT THEP CHO CAC CAU KIEN:

VIII.1. TINH TOAN COT THEP DAM KHUNG:

St dung bé tong cip d6 bén B20 ¢ :
Rp =11,5 MPa; Rp:= 0,9 MPa.
Str dung thép doc nhém CII ¢6 :
Rs =Ry =280 MPa
Tra bang phu luc 9 va 10 ta c6
ép = 0,623 ;ap = 0,429
VI11.1.1.Tinh toin cdt thép doc cho dim ting 2 nhip CE ,phin tir 50
(bxh = 22x750 cm)
Tu bang t6 hop noi lyc ta chon ra ndi lyc nguy hiém nhét co dam :
+ GéiC Mc=-461,5 (kN.m)

+ GOiE ME = -459,76 (KN.m)
+ Nhip CE : Mce = +218,76  (KN.m)
Do hai gbi c6 momen gan bang nhau nén ta lay gi4 tri m6é men 16n hon dé
tinh c6t thép chung cho ca hai.
+ Tinh cot thép cho goi C va E (mé men dm)
Tinh theo tiét dién chit nhat bxh =22 x 75 cm
Gia thiét a=4cm
Ho=75-4=71cm

Tai gbi C va gbi E,v6i M =461,5 (kN.m)
M 4615.10°
“m =R, b.n2  11522.712

= 0,36

Co a, < g = 0.429
=051+ J1—2a, )=05(1+y1—2.0,36 )=0,764

A = M 461,5.10° — 304 (cm?)

Rechy  2800.0,764.71

Chon 5 @ 25 co A, = 24,544

Kiém tra ham lugng cot thép :

Ag 24,544
= .100% = .
H b.hy 22,71

100% =15% > tpi, =08% =>
thoa man.

+ Tinh cét thép cho nhip CE (mé men dwong)
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Tinh theo tiét dién chit T ¢ canh nam trong ving nén v6i hs =10 cm
Gia thiét a=4 cm ;ho=75-4=71 cm
Gia tr1 do vuon cua canh S léy bé hon tri s6 sau :

+ Mot ntra khodng cach thong thuy gitra cac sudn doc

0,5.(4-0,22) = 1,89 (m)
+ 1/6 nhip cau kién : 8,72/6 = 1,45 m
—S,=1,45m

Tinh bi=b+2S,=022+21,45=312m=312cm

Xac dinh : Mf =Rp.bs.hr(hoy—05.hy) =115.312.10.(71 - 0,5. 10) =
= 23680800 (daN.m) = 2368,08 (kN.m)

CO Myax=218,76 (kN.m) < 2368,08 (kN.m) — truc trung hoa di qua

canh.

Giatri @,,:
fl’,:m _ M _ 218,76.10 _ 0,012

Rp-brh3 115312717
Coa,, <ap=0429
—¢=0,5(1+,/1-2a,, )= 0,5(1 ++/1—2.0,012 ) = 0,99
M 218,76.10%

A= = =11 (em?)

" Rochg 2800.0,99.71
Chon 4 @ 20 ¢6 A, = 12,566 (cm?)
Kiém tra ham lugng cot thép:

A 12,566
= 100% = .
H b.h, 22.71

100% = 0,81 % > U,y = 0,8 % =>

thoa man.
VI11.1.2.Tinh toan c6t thép doc cho dim tiang 2,nhip CB,phan tir 44
(bxh=22x30)
Tu bang t6 hop noi luc ta chon ra ndi lyc nguy hiém nhét cho dam :
+GbiC: Mc = - 54,03(kNm)
+G6iB Mg = - 36,2(KNm)
+ Mo men duong 16n nhat Mcg = + 1,93 (KN.m)

+ Tinh thép cho géi C (mé men dm)
Tinh theo tiét dién chir nhat bxh = 22x30 (cm)
Gia thiét a=4cm:hy=30-4=26cm
Tai g6i C: M =54,03 (kNm)
M 54,03.10%

@, = = = 0,315

Rp.b.h3 115.22.262
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Co a,, <az=0,429

=051+ J1—2a,, ) = 0,5(1 + /1-2.0,315 ) -0,8

Asz M _ 54,03.10% 3{:CTH)

Rzghy  2200.02. 26

Chon 2 @ 25 ¢6 A, = 9,818 (cm?)

Kiém tra hém lusorng cot thép
# 9 218

= 100% = 1,7% > fynin = 0,8%

+ Tinh thep cho g6i B (mo men am)
Tinh theo tiét dién chit nhat bxh = 22x30 (cm)
Tai gbi B: M =36,2 (kNm)

M 36210
Ry,.b.hZ  115.22.262

—¢=0,5(1+/1-2a,, )=0,5(1++/1-2.0,2)=0,9
_ M 36,2.10% 5
A = = =55 (ecm*)

Rsghy  2200.09.26

a,, = =0,2 < ag =0.429

Chon c6t thép theo gdi C. 2 @ 25 ¢ A, = 9,818 (cm?)

Kiém tra ham lu’ong cot thép
# _ 9 818

= 100% = 1,7% > fynin

Tinh c6t thép chiu kéo m6 men duong :tuong tu ta c6 : As= 0,26 (cm®)
Luong thép nay qua nho nén ta s& bb tri theo yéu cau vé cau tao.
VI11.1.3Tinh toan c6t thép doc cho cic phan tir 2, 42

Do néi lyc trong dam cong son clia cac ting trén nho nén ta bé tri thép
giong nhu dam 44 cho cac dam 2 , 42.

a. Chon cot thép doc cho dam
Chon cot thép cho dam phai cha v téi viéc phdi hop thép cho cac nhip
lien ké nhau.
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VIIL2 TINH TOAN COT THEP PAI CHO DAM KHUNG:

VI11.2.1.Tinh toan cot dai cho phan tir dAm 50 (tang 2,nhip CE):
bxh = 22x75 cm

+ Tir bang t6 hop noi luc ta chon ra luc cit nguy hiém nhat cho dam
Q = 252,446 KN = 25244,6 daN
+ Bé tong cap do bén B20 ¢
Ry, = 11,5 (Mpa) = 115 (daN/cm?) ; Ry = 0,9 (Mpa) = 9 (daN/cm?)
Ep =2,7.10"
+ Thép dai nhoém CI
Rew =175 (Mpa) = 1750 (daN/cm?) ; Es = 2,1.10° (Mpa)
+ Dam chiu tai trong tinh toan phan bo déu voi
g = 0g; = 2930,37 (daN/m) = 29,3 (daN/cm)
p =450 (daN/m) = 4,5 (daN/cm)
Giatri qy=9+0,5p=29,3+0,5.4,5=31,5 (daN/cm)
+ Chon a=4(cm) —>hy=h—-a=75-4=71 (cm)
+ Kiém tra diéu kién cuong do trén tiét dién nghiéng theo tng suit nén
chinh :
Q{—:073, qul',qpbl'Rb'hG )
Do chua ¢o6 bo tri cot dai nén ta gia thiét @,,1. @51 =1
Ta c0:0,3.Rp.b.hg =0,3.115.22.71 = 53889 (daN) > Q = 252446 daN
— dam du kha nang chiu tng suat nén chinh.
+ Kiém tra su can thiét phai dat cot dai
Bé qua su anh hudng cia lyc doc trucnén @, =0
Qomin = @pa (1 + @, )Rpe.b. hg = 0,6.(1+0).9.22.71 = 8434(daN)
— Q = 25244,6 (daN) = Qumin — can phai dat cdt dai chiu cat
+ X4c dinh gia tri :
Moy =@pz - (1 + @5 + @p)Rpe. b hG =
=2.(1+0+0).9.22.71% = 1996236 (daN.cm)
Do dam c6 phan canh nam trong ving kéo @, = 0
+ Xac dinh gid tri Op; :
Qu=2,/M,.q, = 2.\/1996236 31,5 = 15859,5 (daN)
* M 1996236

+Cop=—"= = 212,7(em)

Q—Qpy 25244,6—15859,5
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, 3 M 3 1996236
Taco = -2 == — =188,8
44 q, 4 1,5
2M 2.1996236
S C=Cc=""L=" = 158,2 (cm)
Q 25244.6

+ Gia tri gy tinh toén :
M

@-—L-g,.c 252446-2 3151582
Osw = £ = = = 48,3(daN/cm)
co 158,2
L : 8434
+ Gia tri omin _ = 59,4 (daN/cm)
2k 2.71
. Q-Q 25244,6-15859,5 daN
+ Gia trj = =66 (—)
: 2.h, 2.71 c1
+Yeuclu Qg = (2t Gminy pnap ta 1y gid tri qgy = 66 (daN/cm) dé

2.hg | 2hg

tinh cot dai.
+ Str dung dai @6, so nhanh n = 2.
Row Mgy  1750.2.0,283

— Khoang cach s tinh toan :sy = = = 16(cm)
Qsw 66

+Damcod h=75cm = 45cm — Sy = min(h/3;50cm) = 25 cm

, - {1+@y)Ry.BRS 1,5.(1+0).9.22.71%
+ Gia tri Spay ; Smay = —2s— om0 =593
0 252446

+Khoang cach thiét ké cua cot dai
S = min(S;Set:Smax) = 16 cm. chon s =16 cm = 160 mm
Ta bé tri ®6al50 cho dam.
+ Kiém tra lai diéu kién cudng d6 trén tiét dién nghiéng theo tmg suat
nén chinh khi da bb tri cot dai : Q < 0,3.¢,,1. @»;.Ry.b. Ry
- Véig,, =1+5b.0.u, =1,3

Dam b6 tri 36a150¢6 : p, = == — 22282 _ 00016
b.s 2216
g = B 21107 7,78
Ep 2,7 .10%

@y =1—5.a.u,=1+57780016=1,06< 1,3
- @y =1—5.8.R,=1—-0,01.115=0,885

Taco:Q=25244,6 < 0,3.9,1.@Pp1.Rp.b.hy =
=0,3.0,938.115.22.71 = 50547,8(daN)
— Dam du kha niang chiu Gmg suat nén chinh

VI11.2.2.Tinh ton cdt dai_cho phin tir dim 44 (ting 2 nhip CB):
bxh=22x30 (cm)
+ Tl bang t6 hop noi luc ta chon ra lyc cat nguy hiém nhét cho dam
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Qmax = 50,88 (KN) .

+ Dam chju tai trong tinh toan phan bd déu voi
g =0, =912,56 (daN/m =9,12(daN/cm)
p = 625,5(daN/m) = 6,25 (daN/cm)

Giatri q;: q; =g +0,5p = 9,12 + 0,5.6,25 = 12,2 (daN/cm)

+ Gia tri Iyc cit 16n nhat Q =50,88 (kn) =5088(daN)

+ Chona=4(cm) > hy=h—-a=30-4=26 (cm)

+ Kiém tra diéu kién cuong do trén tiét dién nghiéng theo ng suat nén chinh :
Q=0,3.Ry.b.hy

Tacd:0,3.R,.b.hyg =0,3.115.22.26 = 19734(daN) = 5088(daN)
— Dam di kha ning chiu Gng suat nén chinh.

+ Kiém tra sy can thiét phai dat cdt dai bo qua anh huong luc doc truc nén
¢, =0
Qunin = ©pa(1+ @, )Ry 0. hy = 0,6(1+0)9.22.26 = 3089 (daN)
— Q =5088 (daN) = Qpmin

Vay can dat cbt dai chju cat
Xac dinh gia tri:

Mp =@p; .(1+ @¢ + @,)Rp;.b.hG =
=2.(1+0+0).9.22.26% = 267696 (daN.cm)

Do dam c¢6 phan canh nam trong ving kéo @, = 0
+ Xdc dinh gid tri O, -
Qo1 = 2\/Mb. g, =2+/267696.12,2 = 3614,4 (daN)

+¢'p =— —°% _ — 181,6(cm)

@-Qp,  5088-3614,4

Taco > I":f’ Fiﬁjﬁ =111,2 (cm)

2M, 2.2676%6
—>Cy=C= E’= —— = 1052(cm)

+ Gia tri qsw tlnh toan :
0-- f’_ql 5088—""""—12,2.105,2

Qsw = = 22 = 12(daN/cm)

€o 105,2
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+Giatri — Zmin_ 3““: = 59,4 (daN/cm)

2hy, 2.2
+Giatr Q-Qpy _ 5028-36144 _ 28,3 daf\-‘]
2.hg 2.26 cm
tYeuchu Qo = (2 2M) nén ta Iy gid tri gy = 59,4 (daN/cm)
d tinh cét dai. o
+ Str dung dai 06, s nhanh n =2. )
— Khoang cach s tinh toan :sy = Rm;?-:::rm- = 1?:.2.;.3,293 = 16,01(cm)

_)
+Damcoé h=30cm < 45cm — Sg = min(h/3;15cm) = 15 cm

, - {1+@y)Ry.BRS 1,5.(1+0).9.22.26°
+ Gia tri Spay © Smax = -2 “;“ 2% = 2 v = 33,9 (cm)
pu ] o3

+Khoang cach thiét ké cua cot dai
S = min(Sy;Set:Smax) = 15 cm. chon s =15 cm =150 mm

Ta bo tri ®6a150 cho dam.
+ Kiém tra lai diéu kién cuong do trén tiét dién nghiéng theo tng sut
nén chinh khi da b6 tri cot dai : Q < 0,3.¢,,,.@y1.Rp.b. by

- Véig,, =1+5b.0.u, =1,3

Dim bd tri 36a150¢6 : pr,, = 5= = 2222 — 0,0017
o AT
g = B 21107 7,78
Ep 2,7.10%

- ¢, =1—-5.apu,=1+577800017 = 1,06 < 1,3
- @p=1—-5.4.R,=1-0,01.11,5= 0,885
Taco: Q=5088 < 0,3.¢,,1-@p:-Rp.b.hy =

=0,3.0,938.115.22.26 = 18510,4(daN)
— Dam du kha nang chiu (mg suat nén chinh

VI111.2.3.Tinh to4an c6t dai cho ph?m tir dAm 45,46,47:bxh=22x30

Cot thép dai b tri nhu dam 44 :06a150
a. BO tri cot thép dai cho dam
+ V6i dam c6 kich thugc 22x75 cm:
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- &2 dau dam trong doan L/4,ta bd tri c6t dai day 06a160 voi L
1a nhip thong thuy ctia dam.
- phﬁn con lai cét dai dit thua hon theo diéu kién ciu tao

St = min(3h/4;50 cm) =50 (cm)

ta chon @6a300.
Véi dém co kiph thudce 22x30: o
Chon bo tri cot dai day @6al50 xuyén suot dam.

VI111.3: TINH TOAN COT THEP COT:

Vit

ligu sz dung

Bé tong cap do bén B20 c6 R, = 11,5 MPa
Ry = 0,9 MPa

C6t thép doc nhom CII ¢6 R, = Ry, = 280 MPa

Tra phuc luc 9 va 10 ta c6
OR = 0,623 5 éR, = 0,429 .
VI111.3.1Tinh toan cot thép cho phan tir cot 19 c6 bxh = 30x60cm

a. Sol

iéu tinh toan

Chiéu dai tinh toan I, = 0,7H = 0,7.5,7 = 3,99(m)= 399 (cm)
Gia thieta =a’=4cm — hg=h—-a=60-4 =56 (cm)
Z,=h,—a =56-4=52 (cm)

Do manh A, = 1,/h =399/60 = 6,65< 8 =>n =1

Do léch ta

m ngau nhién

€= max(ﬁ H,i hc) = max (ﬁ S?O,i 60) =2 (cm)
Ki Ki _
hidu |hieu |Dicdiém | M N e =MIN |e, | Co7Max(ese-
cap bang | cap ndiluc | (KN.m) | (kN) (cm) (cm) 2)Cm)
ndi luc | t0 hop
1 19-10 | |Mmax| =emax | 232,21 | 1360,7 |17 2 17
2 19-14 | Npax 130,08 |1568,2 |8,3 2 8,3
3 19-13 | M,N 16n 222,77 |1510,17 | 15 2 15

b. Tinh cét thép doi xing cho cap 1

M = 232,21 (kN.m) = 2322100(daN.cm)
N =1360,7 (kN) = 136070 (daN)
+e=ne+h/2—a=1.17+60/2 -4=43(cm)

+ Str dung bé tong cip do bé B20 thép CII — &g =0,623
= 39,4 (cm)

N _ 136070

Rp.b 11530
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+ &gy = 0,623.56 =34,9 (cm)
+ Xay ra trudng hop x> &g.n, — x4y ra léch tam bé.
+ Xac dinh lai x theo phuong phap ding dan

X; =x=39,4 (cm)

A = N.e—Rp.b.x(hg—0,5x) _ 136070.43-115.30.39,4(56-0,5.29.4)
5 2800.52

—630m

Rgﬂnzd

— A,= AL =6,3 (cm?)

c. Tinh cét thep doi xung cho cap 2

M = 130,08(kN.m) = 1300800 (daN.cm)

N =1568,2 (kN) = 156820 (daN)
+e=mn.egth/l2-a=183+60/2 -4=34,3(cm)

+ Str dung bé tong cap do bé B20 thép CII — &g =0,623

X = - = 22222 454 (cm)

Ry.b 11530

+ &r.hy = 0,623.56 =34,9(cm)

+ Xay ra truong hop x> &g.h, nén Iéch tam bé

+ Xac dinh lai x theo phuong phap ding dan
Xy =x=454

N A; — N.e—Rp.b.x(h,—0,5x)

Rgp.2g ( )
156820.34,3—-115.30.453,4(536—0,53.453,4 2
= =1,12 (cm)

2800.52

— A=Al =1,12 (cm?)

d. Tinh cot thép doi xime cho cip 3

M = 222,77 (kN.m) = 2227700 (daN.cm)
N =1510,17 (kN) =151017 (daN)
te=ne +h/2—a=115+60/2 -4 =41 (cm)
+ St dung bé tong cap do bé B20 thép CII — &g =0,623
N 151017
= =43,7 cm)

X= Rp.b  115.30
+ &r.hy = 0,623.56 = 34,88 (cm)
+ Xay ra truong hop x> &r.ho, nén 1€ch tdm be
+ Xac dinh lai x theo phuong phap gan dung :

X\ = X=——===437 (cm)

Rp.b 11530

N.e—Rp.b.x(h,—0,5%x

N A; — b (hq )
RgeZg

15101?.4‘1—115.30.43,’?{56—0,5.43,?’]

= =7,2 (cm?)

2800.52

— A= AL= 7,2 (cm?)
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e Nhan xét

+ Cap noi luc 3 doi hoi luong thép b tri 16n nhat. Vay ta b tri cdt thép
theo A,= AL =72 (cm?)

Chon 2022 ¢6 A,=7,603 (cm?)

+ Xac dinh phan tir cot 21, 26, 27tuong tu

BG tri thép:

2X2922 2014

60200

300

600

VI111.3.2Tinh toan cbt thép cho phan tir cot 22 c¢é bxh = 30x50cm

a. Sé liéu tinh toan

Chiéu dai tinh toan I, = 0,7H = 0,7.4,2 = 2,94 (m)= 294 (cm)
Gia thiéta =a’=4cm — hg=h—a=50—4 =46 (cm)
Z,=h,—a =46 -4 =42 (cm)
Po manh A, = lo/h = 294/50 = 5,88 < 8 => b6 qua anh hudng udn doc lay
n=1
D6 1éch tAm ngau nhién: e, = max(1/600H;1/30h) = 1,6 (cm)
+ Noi lyc tir bang t6 hop:

Ki Ki 3

hiéu |hieu |Dacdiém |M N e =M/N |e, | CoTmax(eie-
cap bang | c@p ndilyc | (kN.m) | (kN) (cm) (cm) ?)cm)

ndi luc | td hop

1 22-9 €max 190,53 | 742,28 | 25,6 16 |256

2 22-12 | M 203,84 |836,7 |24 1,6 |24

3 22-14 | Nppax 1749 |929,6 19 16 |19

b. Tinh cét thép doi xing cho cap 1

SV. LE VIET LINH
GVC-THS.LAI VAN THANH Page 46



TRUONG DPAI HOC DAN LAP HAI PHONG- PO AN TOT NGHIEP KY SU

M =190,53 (kN.m) = 1905300 (daN.cm)
N = 742,28 (kN) = 74228 (daN)

—e=ne +h2-a=1256 +50/2-4=46,6 (cm)
+ Str dung bé tong cap do bé B20 thép CII — & =0,623

N 74228
—=——>=21,5(cm)
Rpb 11530

+ &r.hy = 0,623.46 = 28,65 (cm)

+ X < &g.hy — Xay ra truong hop nén léch tam 16n
Al = N.e—Rp.b.x(h,—0,5x)
=

—
RgeZg
_ 7422846,6—115.30.21,5(46—-0,5.21,5)

2800.42

= 7,17 (cm?

c. Tinh cét thép déi xung cho cap 2

M = 203,84(kN.m) = 2038400 (daN.cm)

N = 836,7 (kN) = 83670 (daN)
—e=mn.e+h2—a=124 +50/2—4= 45 (cm)

+ Sir dung bé tong cap do bé B20 thép CII — &g =0,623

N 23670
= 2% = —=— =24 25(cm)
Ey.b 115.30

+ &Er.ho = 0,623.46 = 28,65 (cm)
+ X < &r.hy — Xay ra truong hop nén 1éch tam 16n

N.e—Rp.b.x(hy—0.5
_, 4! = Ne—Rpbax(ho=05%)

ReezZg ( ]
8367045-115.30.24,25(46-0,5.24,25 2
= =7,9 (cm?)

280042

d. Tinh cot thép doi xung cho cap 3

M = 174,9 (kN.m) = 1749000 (daN.cm)

N =929,6 (kN) = 92960 (daN)

—e=n.e +h/2-—a=119 +50/2—-4 =40 (cm)

+ Str dung bé tong cip d6 bé B20 thép CII — &g =0,623

Ngn 92960
=—% =——= 26,9 (cm)
Rp.b  115.30

+ &r.hy, = 0,623.46 = 28,65 (cm)
+ X < &g.hy — Xay ra truong hop nén léch tam 16n:

N.e—Rp.b.x(hy—0.5
_, 4! = Ne—Rpbax(ho=05%)

ReezZg
_ 92950.40-1 15.30.25,9{45—'&,5.2 5,9:]

2800.42

=5,9 (cm?)
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e Nhan xét :

+ Céc cap noi lyc 2 doi hoi lwong thép bd tri 1a 16n nhét
A= AL=79 (cm?)
— Chon 2@20 c6 A, = 6,283
+ Céc phan tir cot 23, 24 , 28, 29, 30 duoc bé tri gidng cot 22
Kiém tra ham lugng cdt thép

s _ 6,283 _ _
n= ;‘ha 100% == .100% = 0,4 % > Himin = 0,2%
He = ;“*3 .100% = 2. 0,4% = 0,8% < Lmax = 6%
~ Hmin < M < Pmax — thoa man
+ BO tri:
2X72820 2914
960200
o
o
(9p]
J‘ 500
Kiémtra: a=ap+ Amax _ 25 + ? =39 mm < ag = 40 mm — thdéa man

3530-2.16—2.23

t= =268 mm > (Dax ; to) = (28 ; 50) — thoa man.
VI111.3.3Tinh toan cbt thép cho phan tir cét 13 c6 bxh = 30x35cm

a. Sé liéu tinh toan

Chiéu dai tinh toan 1, = 0,7H = 0,7.5,7 = 3,99 (m)= 399 (cm)
Gia thiéta =a’=4cm — hy=h—a=35-4=231 (cm)
Z,=hy—a =31-4=27 (cm)
D6 manh Ay = lo/h = 399/35 = 11,4 > 8 phai ké dén anh hudng ctia udn doc
D6 léch tAm ngau nhién

€= max(ﬁ H,i hc) = max (_ﬁ 5?0,& 35)=1,17 (cm)
+ Noi luc tir bang tinh toén :
Ki hi¢u | K\ o
o 05 hiéu bic dl§m M N e;=M/N | e, eo =max(e, e,)
e bang | cdpnodilyc | (KN.m) | (kN) | (cm) (cm) | (cm)
i t0 hop
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N -

13-10
13-14
13-9

emax

Nmax
[Minex|

52,313
30,419
53,348

561,8
678,74
445,02

9,2
4,48
12

1,17
1,17
1,17

9,2
4,48
12

b. Tinh cét thép doi xieng cho cap 1

M =52,313 (kN.m) = 523130 (daN.cm)
N =561,8 (kN) = 56180 (daN)
Tinh luc doc to1 han:
_ 2,5.0.Ep.Jp
=" =z
lo

trong do:
3 0,2.e5+1,05.h _ 0,2.9,2+1,05.35

1,05.e,+h 1,05.9,2+35
b.h?® 30.35°
= = 107187,5 (cm)

Jp = =
12

_2,5.0,86.27.10%.107187,5
— Ner= 3992

= 0,86;

= 390841,4 (kg)

1
—nN= N ~
1__
Ner

=1,16

56120
390241.4

te=ne +h2-a=116.92+35/2 -4=24]17(cm)
+ Sir dung bé tong cap d6 bé B20 thep CII — & =0,623

x =1 =22 _ 1628 (cm)

Rp.b  115.30

+ &r.hp, = 0,623.31 =19,313 (cm)
+ Xay ra truong hop 2a’ = 8 < x < &g.h, — Nén Iéch tdm 16n thong thuong
N{e—hg x 5 | —
N{ +2) — 6180.(24,17— 21+16,28/2 ) = 0,97 (sz)
2800.27

_’As:‘q;:

Rscuz'a

c. Tinh cét thép doi xirg cho cap 2

M = 30,419 (kN.m) = 304190 (daN.cm)
N =678,74 (kN) = 67874 (daN)
Tinh luc doc to1 han:
_ 2,5.0.Ep.Jp
cr — 35

trong do:
: 0,2.e5+1,05.h a 0,2.4,48+1,05.35 _

=0,94;
1,05.eq+h 1,05.4,48+35

SV. LE VIET LINH

GVC-THS.LAI VAN THANH Page 49



TRUONG DAI HOC DAN LAP HAI PHONG- BO AN TOT NGHIEP KY SU

b.n* 30.35°
Jp = = =107187,5 (cm)
12 12
2,5.(},94.2?.1(}4.1(}?18?,5

— Ner= 3092 =427198,7 (kg)

1
—>n=l_i= s7a7a— = 1,18

Ny 4271987

+e=ne +h/2-a=1184,48+35/2 -4=18_3 (cm)
+ Str dung bé tong cap do beé B20 thép CII — & =0,623
N _ 67874
X=—=—"—=19,67 (cm)

Rp.b  115.30
+ &gy = 0,623.31 =19,313 (cm)
+ Xay ra truong hop X > &g.h, — Nén léch tam be

Tinh lai x theo phuong phap dung dan

X, =x = = 57874 _ 19 67 (cm)

Rp.b  115.30

N.e—Rp.b.x(hy—0.5
_, Al = Ne—Rpbax(ho=05%)

RgezZg { 7
67874122-115.30.19467(18,82-0,5.19.6 2
= = 8,83 (cm")
2800.27

d. Tinh cot thép doi xung cho cap 3

M = 53,348 (kN.m) = 533480 (daN.cm)
N = 445,02 (kN) = 44502 (daN)
Tinh luc doc to1 han:

2,5.0.Ep.Jp
or — Z
lo
trong do:
_0260+L05h 0212410535 .
"~ 1,05.p+h  1,05.12435 77
b.h® 30.35°
Jp = = =107187,5 (cm)
12 12
2,5.2,22.2?.1(}4.1[}?18?,5
— Ng = 2002 =1008916,2 (kg)
1
—>n=1_i=1 zzs0z — = 1,04
Ny  1002916,2

+e=n.e0+ N2 —a=104.12 +35/2 - 4=2508 (cm)
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+ Str dung bé tong cap do bé B20 thép CII — &g =0,623
N _ 44502
X=—=—"—>—=12,9 (cm)

Rp.b  115.30
+ &r.hy = 0,623.31 =19,313 (cm)
+ Xay ra truong hop 2a’ = 8 <X < &r.h, — Nén 1éch tam 16n thong thuong
N{e—hg x sp2.025 08—
N( +2) _ 44502.25.98-31+412,9/2) _ 0,84 (sz)

Rse.Zg 2800.27

e Nhin xét :

_>AS:ﬂ;:

+ Céc cap noi lyc 2 doi hoi lwong thép bd tri 1a 16n nhét
A, = AL =884 (cm?)
— Chon 2020 c6 A, = 6,283 (cm?)
+ Céac phan tir cot 1, 15, 16, 17, 18 duogc bb tri giong cot 13
Kiém tra ha‘lm luong cdt thép
p=-2 100% = = 2222 100% = 0,73 % > My = 0,2%

W= :“*3 100%—2082%—146%<|J-max—6%
Mmin < 1 < Hmax — théa man

+ BO tri:
2X28720
| -
960200
O
()
(9.p]
. 350 .
1 1
Kiémtra: a=ap+ Amax _ 25 + ? = 34cm < ag = 40cm — thoa man
t= 222 2134 mm > (B s ) = (16 5 50) — thoa mén.
VI11.3.4Tinh toan cot thép dai cho cot
Du:ong kinh c6t dai
B > (P22 5 mm) = (20/6 ; 5 mm) = 5(mm)
— Chon cdt dai @6 nhom Al

Khoang cach cot dai s

+ Trong doan nbi chong cot thép doc

s < (10 Opin; 500 mm) = (10.16 ; 500 mm) = 160(mm)
— Chon s = 100 (mm)

+ Cac doan con lai

s < (15 Omin; 500 mm) = (15.16 ; 500 mm) = 240(mm)
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— Chon s =200 (mm)
VI11.3.5.Tinh todn cdu tao nit thép trén cung
NUt goc 1a nut giao gilta
+ Phén tor dam 16 va phan tir cot 4
+ Phan tir dam 20 va phan tir ¢4t 12

A s A I Aon e AL
Chiéu dai neo cot thép nat goc phu thudc vao ti s6 —

cat
+ Dua vao bang t6 hop ndi1 luc ta chon cap ndi luc M,N cta phan tr s6 4 c6 do
léCh tém eo max
9 , (M =97,04(kN.m)
Do 13 4-14 ’
0 la cap A-A3 60 { N = 89,57(kN)
g, 108,3

——=—=3,09>0,5
h as

Vay ta s& cdu tao cdt thép nut goc trén cing theo truong hop co lo/h > 0,5
+ Dua vao bang to hop noi luc ta chon cap ndi luc M,N cua phﬁn tir cot s6 12 ¢6
do léch tam eq may
C1n s . (M =9,67(kN.m)
Do la cap 12-14 co { N = 38,54(kN)
—52=222-113>05
h 22

Vay ta s& cu tao cot thép nut goc trén cung theo truong hop ¢ lo/h > 0,5

c0e,=108,3cm

coe,=24,9cm
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