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5.1. KHAI NIEM CHUNG

3 Theo BS 8110:1997, ciu kién BTULT can dudc thiét k& chiu udén &
TTGH vé @6 bén (ULS)

* Muc dich: Xdc dinh lugng thép bo sung A_nham ddm bdo diéu kién vé
do bén khdng udn




5.2. TIET DIEN VA TO HGP TiNH TOAN

Q Tiét dién tinh todn:
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» Trong do:
v' A, — dién tich cdp ULT
v A, — dién tich thép thudng bo sung

v d, - chi€u cao lam viéc ctia BT dén trong tAim cap ULT

v" d. - chi€u cao lam viéc cia BT d€n trong tim thép thudng

v X — chiéu cao ctua vung BT chiu nén.



5.2. TIET DIEN VA TO HGP TiNH TOAN

O T6 hgp tinh toan theo BS 8110:1997:

Load Combination

1
2
3

1.4 SW + 1.4 SDL + 1.6 LL + 1.0 Hyperstatic
1.4 SW + 1.4 SDL + 1.4 WIND + 1.0 Hyperstatic

1.2SW+1.2SDL+1.2LL+ 1.2 WIND + 1.0
Hyperstatic



5.3. UNG SUAT TINH TOAN

3 Cac gia thiét tinh todn:
> Tiét dién sau khi chiu luc 12 #iét dién phdng.
» B0 qua BT chiu kéo.
> Ung sudt thuc trong BT chiu nén dudc thay thé& bing khoi u/s
chit nhdt tuong dudng, cé chi€u cao ving BT chiu nén tuong

duong 1a a, v61 a = 0.9x.
. 0.45,,
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v" Ung sudt kéo thi€t k€& trong cap ULT f, xdc dinh tir bing 5.1.



5.3. UNG SUAT TINH TOAN

3 Theo BS 8110:1997, gi4 tri ¢ng suat kéo trong cap Jop V@ chi€u
cao chiéu cao x c6 thé xdc dinh theo bing sau:

foud Design stress in tendons as a proportion of the Ratio of depth of neutral axis to that of the
Y ps design strength, fpbfo.gf:fpu centroid of the tendons in the tension zone, x/d
fou foe” Fou foe/ fou
0.6 0.5 0.4 0.6 0.5 0.4

0.05 1.00 1.00 1.00 0.12 0.12 0.12
0.10 1.00 1.00 1.00 0.23 0.23 0.23
0.15 0.95 0.92 0.89 0.33 0.32 0.31
0.20 0.87 0.84 0.82 0.41 0.40 0.38
0.25 0.82 0.79 0.76 0.48 0.46 0.45
0.30 0.78 0.75 0.72 0.55 0.53 0.51
0.35 0.75 0.72 0.70 0.62 0.59 0.57
0.40 0.73 0.70 0.66 0.69 0.66 0.62
0.45 0.71 0.68 0.62 0.75 0.72 0.66
0.50 0.70 0.65 0.59 0.82 0.76 0.69

Bdng 5.1. Gid tri f,, va x trong cap ULT dinh két

» Trong do:
v f . — Ung suat cing hitu hi¢u cla cdp ULT
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5.4. YEU CAU VE LUGNG THEP TOI THIEU

O Trong ciu kién ULT, lugng thép thudng A, cian dugc b6 sung nhim:
> Tiang kha ning chiu u6n ctia ciu kién.
> Chong nut.
> DP4dm bdo yéu cau vé cAp chdng chdy.
Q Xdc dinh lugng thép thudng toi thi€u A
> Tai ving goi tua: 7
u = = 0.5As min / 0.5A s min
A, =0.075%A, = 0.00075A., I m 0
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Hinh 5.1. B6'tri thép thuong tai goi tua

= Khoang cdch s <300mm

» Tai vung nhip:
= Khong yéu cau A

s,min*



5.5. TINH TOAN CKCU ULT TIET DIEN CHU NHAT

A Phuong trinh tinh todn cd ban:
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> Momen khdng udn cia ti€t dién:
AT,

pu

M, =T X[ A+

Jx d, —0.45x [ (5.1)

> Diéu kién vé dd bén khdng udn:
M <M. (5.2)




5.5. TINH TOAN CKCU ULT TIET DIEN CHU NHAT
d Trinh ty tinh toan:

0.45f,

Cho biét:
M; b; h; d;
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5.5. TINH TOAN CKCU ULT TIET DIEN CHU NHAT

J Vi du 5.1: Cho dam BTULT cing sau cé cic thong so sau:
*  b=600mm, h=600mm, d=500mm. g.tp

e Dam don gidn ¢6 nhip dam L=15m. '
* Bé tdong: C40.

+ Thép thudng: CB400V ~

e Cap ULT: ASTM A416 Grade 1860. L

e Cap ULT bd tri 1xST13-5. ) )
» Ung sudt ciing ban diu f,;=80%f,,.

*  Ton hao tng sudt ngin han: 10%f . i ;ﬁCGC

* Ton hao ng sudt dai han: 10%f,. IR \Aps\

* g, = 12kN/m, p = 9kN/m (chua xét TLBT dam). As

Xdc dinh luong thép A, dé ddm bdo diéu kién doé bén khdng uon.



Trinh tu thuc hién

< Bugrc 1: Xéc dinh dit liéu dé bai
- Bétong C40=>f, =40 MPa=>f, = 0.7*f , = 28MPa
- Thép thuong CB400V => f, = 400MPa
- Cap ASTM A416 Gr1860 =>f,, = 1860MPa
- Ung suét cang ban dau ctia cap: f, = 0.8%f,, = 1488MPa
- Ung suat cang hitu hiéu cua cap:
fo="1,—02xf =1488-0.2x1488 =1190.4MPa
- Dién tich tiét dién ngang cua cap:
A, =NxA  =1x5x98.71=493.55mm"
- Tai trong ban than dam: g, = y,,*b*h = 25*0.6*0.6 = 9kN/m
¢ Budc 2: Xac dinh momen tinh toan do tai tac dung 1én dam
- Tong tai tac dung 1én dam:
q=14g, +1.49, +1.6p=14x9+1.4x12+1.6x9=43.8kN /m
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- Momen do tai q tac dung lén dam:

q

! ] J

gL 43.8x13°
8 7 9

» Bude 3: Xac dinh dién tich cot thép thuong bo sung

- Traf,vax:

M —

= 925.275kNm

fuAs  1860x49355

b =0.077 'w g
f,db  40x500%600 0.95 f

fe 11904 e 7
A N L.

f, 1860 g

f,, =1767MPa

X =89.7mm
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Tinh thép yéu cau bo sung A

i y
_ _A
A [fpb(d ~0.454] pS]

y

1860 [ 925.275x10°
= A =

= X
400 | 1767x (500 0.45x89.7)

Tinh ham lugng cot thép:

A 3003
bd 600x500
Chon 7¢25 c6 dién tich thép chon:

T X 252
A, =T7X
3436

1<sF—Re 38644413
A 3003

1L

— 3436 mm?

— 493.55} =3003mm*

= 1% >0.075%
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5.5. TINH TOAN CKCU ULT TIET DIEN CHU NHAT

a Vidu 5.2: Ddp s6: A, = 3344mm?
Cho dam BTULT ciing sau c6 c4c thong sd sau: g, *+p

* b=800mm, h=500mm, d=400mm.

e Dam don gidn ¢6 nhip dam L=15m.

. Bé tong: C40. ~_

¢ Thép thudng: CB400V

L
e Cap ULT: ASTM A416 Grade 1860. ‘ ‘
e Cap ULT b& tri 1xST13-10.
» Ung sudt cing ban ddu f, .=80%f,. < ¥ ® | C6C |
*  Ton hao ting sut ngin han: 10%f,. "L | R
* Ton hao tng sudt dai han: 8%f . : = A
z A b
* g, =6kN/m, p=8kN/m (chua xét TLBT dam). 1

Xdc dinh luong thép A, dé ddm bdo diéu kién doé bén khdng uon.



