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Nhiém vu thiét ké + de bai

Nhiém vu: Thiét k& hé san sudn c6 bdn dim bing bé
tong cdt thép toan khdi, gdm ban + dim phu + dim
chinh.

P& bai: Mdi SV s& c6 mot mé hiéu dé theo thir ty trong
danh sdch 16p hoc.
Vi du: M3 hiéu dé ITI-C-2-a c¢6 cdc thong sb sau:

III — so dod san sd 1M1
C > L =18m

2 > L,=50m
a — p° = 9kN/m?
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Kich thudc san + hoat tai trén san

™
(m) 4.5 5.0 5. 6.0

Hoat tdi san
p¢ (kKN/m?)

% Hoat tdi san tinh todn: p=nxp¢(n=1.2)

% Ti€tdién cot: (300-500) x (300-500) mm

Huong dan do an beltong 1 mang s

Cdu tao san + vat lieu BTCT

- Lép gach lat: g°= 0.4kN/m?; n=1.2
-Lop vira l6tday 2 cm:  y; =2000 kg/m*; n=1.2
- Ban bé tong ¢t thép: v, =2500 kg/m*; n=1.1
- Lop vira tratday 1.5 cm: y;=2000 kg/m*; n=1.2

Bé tong B15
R,=85MPa, R, =0,75MPa, v, =10

Caot thép Viét Nam
Nhom AI - R, =225MPa, R, =175 Mpa (thép san, thép dai)
Nhém AIl - R =280 MPa, R, =225 Mpa (thép dim, thép xién)

Hubng din doan bétong 1 ang: 4.



A A »
San phdm cua do dn
|

\ 4 v
Thuyé&t minh Ban vé Al
viét tay vé AutoCAD
Yéu cau: Ngin gon, Yéu cdu: Vé ding ty 1¢, thé
stic tich, d& ki€m tra, hién ddy dd cdc chi ti€tcla [
chuyén nghiép cao. k&t ciu, kich thudc, truc...

Noi dung: Thong s0 Noi dung: So dd mit bing
chinh, s¢ do tinh todn, san, bd tri cot thép san, dAm
cdu tao va tinh todn bo phu, dim chinh,bi€u d bao ||
tri thép bdn + dam phy mdmen va bao vit liéu clia

+dam chinh. Két qud dam chinh, cdc bing thong ké
tinh nén 1ap bang. thép, phan loai thép, ghi chd...

Huong dan do an beltong 1 ang 5

Trinh tu thiét ké

/3 Xdc dinh sd do tinh, nhip tinh todn 1,

2 Xdc dinh tai tiéu chudn + ti tinh todn
R < 2 Tinh noi luc: M, Q + cdc biéu db bao
9 Tinh ¢t thép doc, cot dai, cot xién

2 B0 tri cot thép chiu lyc va thép ciu tao

\© Thong ké va phan loai cot thép

e
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THIET KE BAN
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So do tinh bdn

< Cit 1m theo phuong L, dé
tinh ban.

% Sd dd tinh bdn 12 dam lién
tuc 5 nhip chiu tdi phin bo
déu theo so dd khép déo.

+* Nhip tinh todn:

L,=L, - by,

q,= g+ D,

Huong dindo an) be tong 1
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Tinh todn va bé’tri cot thép ban

% Tinh thép ban san theo ciu kién
uon tiét dién chir nhat cot don:

b=100cm, h,=h,-a (a=1-2 cm)

% Khong can tinh c6t thép chiu cit.

3
e

% Ham luong thép: p = (0,3-0,9)%

Thép Al: ¢ = 6-10 mm

Vi tinh theo so db khép déo,
kiém tra & < 0,3

L:ob{ /OLLob‘ ‘ (XL0>‘ L(o/ 6> !"0{ ‘6
250 26.a300 200, 400 600 500 200 500
| — Tt 1
£ 1 1 r T — ] r = u] ‘:t H
Loo & g s J |
) L, L. Lo, @ VAKNIPIG <3

Luu y: Tai moi vi tri khodng cach thép ban nén chon @ < 250 mm

Huong dan do an beltong 1

63; o =1/3khi PIG >3

trang: 9

THIET KE DAM PHU

MAT CAT 1-1 MAT CAT 2-2

Huong dindo an) be tong 1

MAT CAT 4-4

MAT CAT 33

weang: 10,




So do tinh ddm phu

N
AL > qdp:gdp+pdp 1
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L L < Nhip tinh todn: L, =L, - b,.

f
*
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o < Tinh tai: g, =gl + Zyqp
< Hoat tai: pg, = p,L,

RS

» Chon didm phu & giita d€ tinh todn.

DS

» Sd @ tinh 12 dAm lién tuc (< 5 nhip) chiu tdi phan bd
déu theo so do khép déo.

Huong dan do an beltong 1 wang 11

Biéu do bao mémen ddm phu

0,

> Momen M, dé€ tinh gifta nhip, momen M, d€ tinh g&i dam.

o%

DS

> Duing bing tinh hodc sd dd sin c6 dé tim k, B,, B,

DS

< Chi tinh mdmen cho %2 dim rdi 14y d6i xitng. >4

o 425L,, %
o 2L,

O 1 5
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Biéu dé bao luc cdt dam phu

< Khong cin quan tAm d&€n diu cla luc cit vi cot dai khép kin.
% Chi tinh luc cit cho %2 dam.
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Huong dan do an beltong 1 wang: 13

Tinh cét thép doc dam phu

% Tinh thép mép gdi theo cau kién % Tinh thép giita nhip theo céu kién
uon tiét dién chir nhat c¢ot don: tiét dién chir T cot don (b’ <L /3):
b=b,,,h,=hy-a (a>5cm) b=b,,,h,=hy-a (a>3 cm)

1 2]

[T~ =

5400

% Vi dam phy theo so do khép déo,
kiém tra & < 0,3

< Thép All: ¢=12-20 mm
MAT CAT 1-1 MAT CAT 2-2 A(I) =4-8 mm

< Ham luong thép: p=(0,5-1,5)%

Hubng din doan bétong 1 wang: 14




Céc truong hop tinh theo luc cat (Q)

Cong thirc co ban vé d6 bén cua tiét dién nghiéng theo lwre cit (Q):

0<0,+0,,+0,

a) Tinh ban BTCT theo luc cit (Q):

- Khong thép ngang (Ay,, Agind) = O <Oy : khong niit nghiéng

b) Tinh toan dam BTCT theo luc cit (Q) chi co cbt dai:

- Thép dai cau tao (Ayy s 5e) = | Oumax SO, | khong nit nghiéng

- Thép dai tinh toén (A, ,s) = O, <O<0,+0,,|: cd nit nghiéng

¢) Tinh toan dam BTCT theo luc cit (Q) ¢ thép xién:

- Téng qUét = Qb + st < Q < Qb + st + Qs,inc ;o mirt nghiéng

Huong dan do an beltong 1

ang 15

CAu tao thép dai trong dam: (Agy s Set)
P, P,

Set1_ Set1 | Set1 Se2 Stz

sctl sctl sctl

| W ............ s unE

| To
L,>L/4 L,=L-2L, L,>L/4

- Cét dai: ¢, = 06 — ¢10 loai Al c6 R, = 175 MPa

h<45cm = s, =min(h/2 ; 15cm)

- Buéc dai ¢ hai ddu dam (doan L)) : h> 45em = 5. = min(h/3 : 30cm)
ctl H

- Budc dai ¢ gitta dam (doan L,) : & >30cm = s,,, = min (34/4 ; 50cm)

Huong dindo an) be tong 1

wang: 16)



Tinh cét dai ddm phu & chinh

S S S \lgb b’
< DI DI<—>
............. A A
IX M
mdt cdt h
\l/ nghiéng ° h
\l/ RSWASWZ Y. b
stAswl < >

q S),‘t - 4MbQR;WASW

q P 0, (I + 9,)R,bh;
max Q

M, — ¢, oo, )Rbtbhoz
= (1+¢f +¢n) §]’5

I]:> B6 tri budce dai (s) sao cho: |§= min(s,; 8, S )

Huong dan do an beltong 1 wrang: 17

Cau tao thép xién trong dam: (Ag;,., o)
Pl P2
sctl sctl sctl Sth s1:t2 Jsctl sctl sctl

Q T | - smax - smax S smax S smax T Q
- < > < - < > <
- Cot xién: ¢, = 912 — ¢25 loai All c6 R, ;. =225 MPa

- Goc nghiéng: o = 45° (thdng dung); o0 < 60° (h > 80cm); o = 30° (h < 30cm)

_ 9, (1+9,)R, bk
0

- Khong ché khoang cach s . : 8.

max

Huong dindo an) be tong 1 wrang 18
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Tinh cét xién dam phu & chinh
Cong thirc thwe hanh:

_ Qi _wa,min

incii .
h, R ,.sina
_ Ql - wa,min
incl — .
R ,.sina

QZ - wa,min

A

“Tiét dién =14,.,= !
. R, ,.sna
nghiéng nguy 0 : 0
hiém nhat co X | =D Zubmin
hinh chiéu la & Q, R, ,.sina
¢, luén luén i M
% A T Q, Ouomin = 7406,
cat qua mot Q In - , c, E
lop cot thép \."‘n..wa,min - . _ R4,
xién”: thién ¢, =\M,/q,. 5 4. = e
an toan !!! - 5
M, =¢,,(I+ o, o, R,bh,

Huong dan do an beltong 1 trang 19

THIET KE DAM CHINH
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So do tinh dim chinh

eI i < Chon dim chinh & giita
san dé tinh todn.

______________________ % S0 @6 tinh 1a dim lién tuc
R I u (< 5 nhip) dan héi chiu t&
i hgp téi trong P + G.

e ]
TR |

5 1 P2 P P P P P P P
A A
G2G G G G G G G
- Tinh tdi: G = g4,L, + Gyyqe lMi l/T RN
- Hoat tdi: P =py,L, K748 \J//A\\L
- Nhip tinh todn: L, = (3-4)L, L, L, 0.5L,

Huong dan do an beltong 1 wang: 21

'/\.7 /\\ A /\\ Ve
Bieu do bao momen dam chinh
vi du dam lién tuc 3 nhip

G2 G G G G G G GG Gn P2 P P P P P P P2
AR I AR T A b oo
A A A A A A A A
L, L, L,
P P P P
. . [
+ Dung “phuong phdp to hgp” dé A A A A
xdc dinh mémen M, vdi:
M, =M, + MPi
_ 2P P P P P P
Mg = aGL, bbb
M;' = aPiL, A A A A
% Sau d6 chong cdc dudng M, 1én
nhau d€ c6 bi€u db bao momen.
# Chi cin tinh mdmen cho ¥2 didm " 11 f f .
roi lay doi xing. Yoy Yy 7N A

Hubng din doan bétong 1 wang: 22
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Biéu do bao luc cdt dam chinh
vi du dam lién tuc 3 nhip

G2 G G G G G G G G G- P2 P P P P P P P2
[ 2 2N 2 2R TR R TR N 1 [ 4y
A A A A A A
L() L() Ll)
P P P P
Y e L [
¢ Dung “phuong phdp to hgp” A JAN yAN 7\
dé€ xdc dinh lyc cit Q, véi:
A mrrL e
Qs =BG A A A A
Qp' = B,P;
% Sau d6 chdng cdc dudng Q; 1én P P P PR
nhau d€ c6 bi€u d6 bao luc cit. yovov o
A A A A

+ Chi can tinh lyc cdt cho ¥
dam.

Huong dan do an beltong 1 ang: 23

Tinh cét thép doc dam chinh

% Tinh thép mép gbi theo cu kién < Tinh thép gitra nhip theo ciu kién
uon tiét dién chir nhat cot don: tiet di¢n chir T cot don (b’ <L /3):
b=b,,h,=h,;-a (a>7cm) b=b,,h,=h,-a (a>5cm)

A (RN RN, JU5. o SN,

A
700

[;)

[T
J\_m 282200 (g ®‘_11 280400 g 2l 408080 gy 282400
soot—+ \ aoot—4 ‘

L 2100 2100 2100 L 2100

53

1222 2022
jy S —

+ Vi tinh theo dan hoi, kiém tra & < &,
O 2022 ,' T/ lDZZ@

'l + Tinh thép chiu cit nhu dam phy
(9282200 2012 g

Thaeng > Thép All: ¢ =12-25 mm
300 A(I) =4-8 mm

MAT CAT 1-1 MAT CAT 2-2 » Ham luong thép: p = (0,5-1,5)%

3

o
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Hubng din doan bétong 1 mang: 24,



Tinh toan cdt treo (giat dut) cua dam chinh

a)- Khong thép vai bo

h L

428a80

a 77,”\‘\Vr-
300 Jf—‘L

Kiém tra giat dut

b)- Co thép vai bo

F < ZRSWASW + ZRs,incAs,inc Sina - { ? [N 2¢20
" 1-h,/h, N

- F,, =G + P (tai tp trung truyén tir dim phy) =

- Khi tai giat durt qua 16n méi bd tri thép vai bo 428 a80

Huong dan do an beltong 1 ang 25

6222 (31,08 T.m)

5222272 T.m)

3222(18,23 T.m) 3 22 (18,23 T.m)

W=

2222 (12,56 T.m) 2222(12,56 T.m)

31,023

H 2
Z <
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It ) : N

220 (12,56 Tm) g & Il
W=720 & o 2 222 (13,49 T.m) ~

220w Loz 2220+1022(17.84 Tm) 1020420221899 Tam)

W=720 H‘

M\\HHHHHHHH
2020 +3 ¢22 (30,05 T.m)

Huong dindo an) be tong 1 wrang: 20)

14



Hiéu chinh biéu d6 bao mémen M (tai mép géi)

(118

a/- Mémen mép gdi chua hiéu chinh // 1,0
28 0,95

0,6
_______________________ 1,18-1,0= 0,18
0,06 0,12 @ /,\/
1,00)
R i A e iia , 1,00 Y
b/- Mémen mép g6i da hi€u chinh s 0’95 Yéu ciu
b2 9 ’ b
| A - Ap dung cho so do
dan hoi

- Hiéu chinh mémen

khong qua 20% so voi
gia tri ban dau

Huong dan do an beltong 1 wang: 27

| X X A, =2¢16 X X
—E S A, =220 =S < > <
Ghi chu ATA
3 a, Ay A
-Kiemtra: \x =0,5h, = 0,5(h-a,) v st
A
(a — M) h i
! A:I + A:Z
- Chi nén dung thép doc udn 1én gdi chiu mémen M b
< >

- Chi nén ding thép dai + thép xién chiu luc cit Q

Huong dindo an) be tong 1 ang: 28




Cat bt thép doc theo biéu dd bao vat liéu [M]

Yéu ciu:

SM/SX M 10<[MM<11 HH‘

||H HH“ [IIin Frn il IHH

2016 —[mumi= 2ete

2016 +2¢20
Vi tri cit khong thép xién Vi tri ¢t ¢ thép xién
Ql +5d Ql Qsmc+5d
W > max 20 W > max 2q.,,
20d 20d
qSW — RSWAsw — 0,8RS71AW Qs,inc = ZR ‘ncAS,inc Sln (04

N

Huong dan do an beltong 1 ang: 29
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