Chuong 4
KIEM TRA UNG SUAT THEO BS 8110:1997

4.1  Céc giai doan ki€m tra 'ng suat
4.2 Cac diéu kién tinh todn

4.3 Vi du tinh todn



4.1. CAC GIAI POAN KIEM TRA UNG SUAT

3 Theo BS 8110:1997, ciu
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4.2. CAC PIEU KIEN TINH TOAN

3 Phan loai @ng xif cia két cAu ULT theo BS 8110:1997:

Phan loai Loail Loai 2 Loai 3
(Classification) (Class 1) (Class 2) (GETIR))

Ché€ do ttng xit  Khong c6 ing Co6 ttng sudtkéo  Cho phép xuat hién vEt

sudt kéo nhung khong xudt  nt nhung bé rong vét
hién vér niit niit khong vugt qud gid
tri cho phép (*)
Dic trung ti€t Tiét dién Ti€t dién nguyén Tiét dién nguyén
dién dé ki€m nguyén I, I, L,

tra ng sudt

> (MBE rong vét nit gidi han khi tinh theo Ung xtt loai 3:

= Cau kién trong méi truong khdc nghiét: 0.1mm
= Cac trudng hop khac: 0.2mm
> Tai trong dung dé€ tinh todn Gng suit & giai doan truyéen
ULT va giai doan lam viéc 12 tdi trong tiéu chudn.




4.2. CAC PIEU KIEN TINH TOAN

< Kiém tra @ng suit giai doan truyén ng luc trude:

SW
B IR R TR T IO O O I O o0 Ouy wdc:
\\[\ . ) e U/s nén: (-)
% e U/s kéo: (+)
1 fp_bot

0, =0p +0y +0y S[Op] 4.1)

U/s cho phép K&t cau ULT loai 3
[f,] (Class 3)

Ung suit nén 0.50f

Ung suat kéo 0.36f;

= T6 hdp ki€m tra: 1.00 SW + 1.00 PT-Transfer



4.2. CAC PIEU KIEN TINH TOAN

0 Kiém tra dng suat giai doan lam viéc:
SW+DL+LL

" R ‘7 Quy udc:
e _ e U/s nén: (-)
e U/s kéo: (+)

U/s cho phép Ké&t cau ULT loai 3
[f.] (O ETTR)
Ung suit nén 0.33f,
Ung suit kéo O.SO\EC_H\X F (%)
= T6 hop ki€m tra: 1.00 SW + 1.00 DL + 1.0(1L +1.00 PT-Final

0r St
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4.2. CAC PIEU KIEN TINH TOAN

1 Kiém tra @ng suit giai doan lam viéc (tt):

> (IC6 thé tinh todn chi tiét gid tri ng sudt kéo cho phép
theo BS 8110:1997, part 1- section 4.3.4.3:

Table 4.2 — Design hypothetiﬁ.l flexural tensile stresses for claés 3 members

Group Limiting De;én stress for concrete grade Yy
crack width 0 10 50 and ovlr
min N/mm? N/mm? Nfim?

a) Pre-tensioned tendons 0.1 — 4.1 %
0.2 — 5.0 5.8
b) Grouted post-tensigfed tendons 0.1 3.2 4.1 / 4.8
of 3.8 50/ |58
c) Pre-tensiongd tendons distributed in the tensile ?/D.l — 5 6.3
and positiopéd close to the tension faces of the concyefte |0.2 — 3 7.3

/. Table 4.3 — Depth factors for des(g‘n tensile stresses for class 3 members

Depth of member Factor
mm
200 and under 1.1
400 1.0
600 0.9
800 0.8
1 000 and over 0.7

NOTE Intermediate values are found by interpolation.
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4.2. CAC PIEU KIEN TINH TOAN

0 Ki€m tra @ng suit giai doan lam viéc (tt):

> Khi bd sung ¢t thép thuong trong viing chiu kéo clia bé
tong, tng sudt kéo cho phép dudc phép 1ay ting theo
ham lwong c6t thép bd sung:

= P61 v6i 1% lugng thép thudng bo sung: +3MPa.

= Poi v6i cdc trudng hdp khdc: ting theo i 1& vdi
max = +0.25f .



4.3. Vi DU TINH TOAN AN T ke
T a’ a3

J Vi du 4.1: Kiém tra iing sudt & giai doan nén trudc va giai doan lam
viéc tai ti€t dién gitta nhip dam BTULT cing sau (class 3) c6 céc

thong so sau: )
J R B R R R R
*  b=500mm, h=600mm, d=500mm.
/AP NN NS A AN AR RO B A

«  Nhip dam L=10m.
* Bé tong: C40, £,=0.71_,.

> 7

 Céap ULT: ASTM A416 Grade 1860.

+  Cép ULT bd tri 1xST13-5. 1

» Ung sudt ciing ban diu f,;=80%f,,. M g
*  Ton hao ng sudt ngin han: 10%f . i L h

*  Ton hao ¢ng sudt dai han: 10%f,. e |

« Tai hoan thién tiéu chuin: g, =8 kN/m (chua ké SW) b

« Hoat tdi tiéu chuin: p=16 kN/m.
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Trinh tu thuc hién

< Bude 1: Xac dinh dir liéu dé bai

Bé tong C40 =>f_, =40 MPa =>f_ = 0.7*f_, = 28MPa
Cap ASTM A416 Gr1860 => f, = 1860MPa
Ung suat cang ban dau ctia cap: fo = 0.8*f,, = 1488MPa
Ung suat cang cap tai giai doan truyén ULT:
f,="f,—01xf =1488-0.1x1488 =1339.2MPa

Ung suat cang hitu hiéu cta cap:

fe=1"1,—02xf =1488-0.2x1488 =1190.4MPa
Dién tich tiét dién ngang cua cap:

A, =NxA  =1x5x98.71=493.55mm"
Luc cang cap tai giai doan truyén ULT:

P, = fa"Ays = 1339.2*493.55*10 = 660.96kN
Luc cang hiru hi€u cua cap:

P = f oAy = 1190.4*493.55*10 = 587.52kN
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Do 1éch tam e:
e=d —g — 500—% — 200mm

Xac dinh dac trung cua dam:
A =bxh=500x600 =3x10°mm?

2 2
W, = % _ 200 X66OO — 3%10" mm®

Tai trong ban than dam: g, = v, *b*h = 25*%0.5*%0.6 = 7.5kN/m

< Buéc 2: Xac dinh (g suat cho phép ctia bé tong dam

Giai doan truyén ULT:
o | =0.5f, =0.5%x28 =14MPa

| Pln

0, =036/, =0.36x+/28 =1.90MPa

| P

Gial doan SLS:
o, =0.33f, =0.33x40 =13.2MPa ‘2] — E OD)TA_G, ‘
o, , =0.8,/f,, x DF =0.8x+/40 x0:9=4.55MPa
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< Buéc 3: Kiém tra Gmg suat tai gitta nhip dam ¢ giai doan truyén ULT

- Quy d6i cap sang TTCB:
Wp | 1 1 | 1 | 1 1 )
P~ —
L
8xP. xe
W, = 5 _ 8><66O.926 x 0.2 _1058KkN / m
L 10
- Xac dinh momen do tai ban than va TTCB tai gitra nhip dam:
Iy | AR A A A A My,
K m
W, "
v — Ju X L° _7.5x10° _ 93 75KNM
SW 8 b

w. x L2 2
Mo = WXt 10.58x107 o5 oeinm
W 8 8




- Xéc dinh Ung suat tai giita nhip dam:

= Tho trén.

P M,
Otsp:(jp —I—QM —|-0M — p_|_ p _MSW
p Wp SwW A) Wb Wb
o 660.96 x10° 132.25x10° 93.75x10°
=0 =— 4 _
P 3x10° 3x10’ 3x10’
s Tho duoi.
P M,
Ot:)ot:(jP ‘I‘OM ‘I‘OM —__ P p |vlSW
p Wp SwW lAb Wb Wb
_ o 660.96x10° 132.25x10°  93.75x10°
P 3x10° 3x10’ 3x10’
- Nhan xét:

P n

P n

0'®| =0.92MPa <|o,| =14MPa: ok
0| =3.48MPa <|o,| =14MPa: ok

=—0.92MPa <0

—3.48MPa <0
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< Buéc 4: Kiém tra (mg suat tai gitta nhip dam & giai doan SLS
- Quy d6i cap sang TTCB:
A S S R N R B W

L
ﬁf
W, = BXEXG _ 8><5816522><0.2 _ 9.40kN / m

- Xac dinh momen do tai trong ngoai va TTCB tai gitta nhip dam:

Q=g,*9 P

|

Y

_gxL® (7.5+8+16)x10°

| 8 8

2 2
My, = W, ;< L 9.40;10 _ 117 5KNm

M

= 393.75kNm
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- Xéc dinh Ung suat tai giita nhip dam:

= Tho trén.
to P MW Mq
0, =0p 0y, +toy =——F+-—=—
; AW, W
3 6 6
N O'te()p _ 587.52 ><le n 117.5% %O B 393.75 ><710 _ _1117MPa<0
3x10 3x10 3x10
s Tho duoi.
bot P MW Mq
0, =0p +0y, T0y =— = ——= 4
) AW, W,
3 6 6
N GSOt _ 587.52 ><le B 117.5% %O N 393.75 ><710 L 7.25MPa>0
3x10 3x10 3x10
- Nhan xét:

top
O

bot

O

=1117MPa < o, =13.2MPa: ok

=7.25MPa > o, =4.55MPa: notok
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4.3. VI DU TINH TOAN

J Vi du 4.2: Kiém tra iing sudt & giai doan nén trude va giai doan 1am
viéc tai ti€t dién gitta nhip cta san phang BTULT cing sau (class 3)
c6 cdc thong so sau:

+ b=Im, h=220mm, d=170mm. Pr v v v v v v
+ Nhip san L=8m /AP RN AN AR AR AR A N B
. Bé tong: C35, f .=25MPa. P s

 C4p ULT: ASTM A416 Grade 1860.

« Cap ULT bo tri (2xST13-3)/ m dai. L

» Ung sudt ciing ban diu f,;=70%f,,. ¥ b=1m T
 Ton hao ng suit ngin han: 10%f%.,,.

 Ton hao tng sudt dai han: 8%t - ot N B I S G Ry pd 1
e Tai hoan thién tiéu chuin: g, =2 kN/m? (chua ké SW) Aps

 Hoat tdi tiéu chuin: p=5 kN/m?2.
[“’Fj 3.45MPa<[o,| =125MPa:ok  ot® =—10.57MPa< o, =11.55MPa: ok]

p
bot
p

2.86MPa<[o,| =125MPa:ok o =+4.82MPa< o, :5.21MPa:ok
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(43. VDU TINH TOAN

A Vidu 4.3: Kidm tra ing sudt Q;)an lam viéc tal i

nhip dam BTULJT ciing sau (class 3) CO cac au:

&t dién giira

‘Q(gifva cém) o L_8.69MPa < o, —13.2MPa: ok

o =+3.13MPa < o, , =4.05MPa: ok

700
800

Y
Y
R
o -~ A
"L L{@ ﬂ\.
° Bé t@ng: C40, fCi=O-75fc/

e C4p ULT: ASTM A416 Grade 1860, b6 tri 2xST15-8.
» Ung sudt ciing ban diu f,;=80%f,,.

1200

N
N

» Ton hao ng sudt ngin han: 10%f,, ton hao @ng sudt dai han: 10%f .

* Tai hoan thién tiéu chuan 1én dam: g, =8 kN/m (chwa ké TLBT)
 Hoat tdi tiéu chuin 1én dam: p=10 kN/m, Q = 100kN.
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