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BO GIAO DUC VA PAO TAO
TRUONG DAl HOC DUY TAN
KHOA XAY DUNG

i

BAO CAO KHOA HOC

TEN DE TAI: NGHIEN CU'U SU LAM VIEC CUA COT
BE TONG COT THEP CO XET KIEM CHE NO' NGANG

Giao vién hwéng dan : Th.s Pham Pha Anh Huy
Nhém thwc hién : Vo Doan Hoang Nhat

Phan Tién Anh

Nguyén Chung Ngoc

Lé Tan Hoang



NOI DUNG BAO CAO

LY DO CHON DE TAl

TONG QUAN VE VAN BE NGHIEN CUU
CO SO LY THUYET

Vi DU TINH TOAN

KET LUAN VA KIEN NGHI



LY DO CHON PE TAl

Do sw lam viéc chung gitra bé téng cot thép nén
trong tinh toan cét bé tdng cot thép cuwdng dd chiu
nén cla thép dwoc lay toi da khoang 400Mpa
twong rng vo bién dang cwc han chiu nén cua bé
tong la 2x10-3.

Mac du thép hién nay co thé ché tao véi cudng
d6 dén (700-800)Mpa.



LY DO CHON PE TAl

Piéu nay dan dén khdng thé st dung thép cudng
dd cao trong cdt BTCT dwoc, dan dén tiét dién cot
I&n khéng dap rng céc yéu cau dé ra dac biét
trong nha cao tang.

Tuy nhién theo mot s6 tiéu chuan nhw My v&i bién
dang cwc han khi chiu nén cho phép t&i 3x10-3,
Chau Au cho phép dén 3,5x10-3..., diéu nay dan
dén cac qudc gia nay cho phép sir dung dwoc
thep cwong do cao trong cot.



TONG QUAN VE VAN DE NGHIEN CcUU

» Tong hop tinh hinh nghién ctru

> Trén thé gi&i

C6 nhiéu nghién ctu vé sy anh huwédng cua
cot dai dén kha nang chiu lwc clia cot bé téng
cot thép chiu nén dung tdm. Nhiéu ky sw da
nghién clru vé van dé nay, cd cac tiéu chuan
dwoc ap dung nhuw tiéu chuan My ACI318-05 va
tiéu chuan chau au EC-2 ...



TONG QUAN VE VAN DE NGHIEN CcUU

»Trong nwoc

Cac tiéu chuan chi méi xét dén nén 1 truc chwa
ndi dén nén nhiéu truc cda bé téng.

Bai bao cao cua Th.s Thai Bwc Kién trinh bay
két qua khéo sat sw &nh hwdng cua cot dai dén
kha nang chju nén cla cot bé téng cot thép tiét
dién chir nhat.



TONG QUAN VE VAN DE NGHIEN CcUU

Poi twong, pham vi nghién ciru

Gép phan bo sung cho ly thuyet tinh toan cau
Kién chiu nén bang bé tong cot thep.

Phwong phap nghién clru cta de tai
Khao sat s anh hwéng clia cot dai dén s thay
dcf>i rng suat va bién dang cua bé tdbng chiu nén
bang biéu thirc ly thuyét va Iap trinh trén EXEL.



CO SO LY THUYET

Sw lIam viéc nhiéu truc cta bé tong
Sw lam viéc cua bé téng chiu nén mét truc
Sw lam viéc cua bé tong chiu kéo mét truc
Puwdng cong rng suat - bién dang doi voi bé
tong chiu nén
Puwdng cong rng suat - bién dang doi voi bé
tong chiu kéo
Po bén cua bé téng duwdi tac dung cua tai trong
hali truc
PO bén cla bé tdng dwéi tac dung cla tai trong
ba truc



CO SO LY THUYET

Bién dang cua bé tédng chiu nén khi cé trng
suat kiém ché n& ngang
Mo hinh dwé&ng cong (rng suat- bién dang
cua bé tédng cé rng suat kiem ché né&
ngang chu dong



CO SO LY THUYET

f,co’ Ecor Ash, ¢z‘hép’ ¢’ KI’];’ S, bc’ dc

v
TRUE _ FALSE
f’CC:f’CO K2 N 5.K1
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.. zgco(HK2 J? J
f co

Mo hinh cua Richart (1928)




CO SO LY THUYET

T
- M& hinh dwéng cong trng suat- bién dang cuia bé
tong co6 wrng suat kiem ché né ngang bi dong
M6 hinh cua Mander (1988)

Bé tong ¢o
kiém ché no ngang Piém phid hong
cOl dar diu tién

i BT khong ~\
kiém ch{"mi ngang
| NN\
| Gii thiét cho

| Iop BT bio vé
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CO SO LY THUYET

M6 hinh cua Salim Razvi va Murat Saacioglu (1999)
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CO SO LY THUYET

TR e
M6 hinh sira doi Scott (2001)

A
Kf'L - ———
I Khéng kiém ché
‘- no ngang

l
g € 0.004 € €
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CO SO LY THUYET

Cuwong do bé tong bi kiem ché né ngang trong
cac tieu chuan

1. LA,1,b.s, sina, @

Tiéu chuan My ACI318-05




CO SO LY THUYET

e
» Tiéu chuan EC-2
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cul,c
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Vi DU TINH TOAN

So liéu khao sat
Coét ngan chiu nén dung tdm va&i cac so liéu:
- Bé tong cot dung loai C20/25 theo EUROCODE-2 co
fu = 20MPa, f; . ,,,.=25MPa ; E, = 30x10° MPa.
Theo tiéu chuan ACI-318-05: f', = 20MPa

Theo tiéu chuan Viét Nam TCXDVN356—2005: twong
dwong voi bé tong co cap do bén B25, R, = 25MPa;
R,, =18,5MPa ;



Vi DU TINH TOAN

- Thép doc chiu lwc cta cot 1220 va cot dai st dung thép
co cwong do chay deo f, = 295MPa

Theo tiéu chuan EC-2 va ACI-318-05: f, = 295MPa

Theo tiéu chuan TCXDVN-356-2005: twong dwong voi
nhom thép ClI, R, = 295MPa.

Kich thwéc tiét dién cot: (500x500)mm.




Vi DU TINH TOAN

Xét anh hwéng cua cot dai den bien dang cia cot
Theo ACI-318-05
Khi khdng cé kiém ché né ngang:
;=0
J ee=f'c =20Mpa

e =2l w9 20 _40m
E 21000



Vi DU TINH TOAN

Khi ding cot dai $8a200 2 nhénh :

2

8 .
) S ds. fi.sina ) 27ZZ .295.5111(90)
S s.be - 200.460

=0,412(Mpa)

£ =" +4.1f,=20+4,1.0,412=21,689 (Mpa)

o op e 521689

=0,002
E 21000



OO O OO0 0O 00O 000N ® W@ W W W W W W W W ™ @ >

co

sp

@ O o o0 0 00 O O

o O O O O ®

o 0 0 O~ O O

10
10
10

.
n

100
200
150
100

50
200
150
100

50
200
150
100

50
200
150
100

50
200
150
100

50
200
150
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S6 nhénh (n)

A MANMNIMNDIMNDAMDIMNMDMNMDAMDIMDAMDMDNDNDDMNDDNDDNDNDDNDDNDDNDDDNDDNDMDNDMDNDDNODND

y

f, (MPa)

295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295

0.000
0.181

0.242
0.363
0.725
0.322
0.430
0.645
1.289
0.504
0.672
1.007
2.015
0.363
0.484
0.725
1.451

0.645
0.860
1.289
2.579
1.007
1.343
2.015
4.029

20.00
20.74
20.99
21.49
22.97
21.32
21.76
22.65
25.29
22.07
2276
24.13
28.26
21.49
21.98
22.97
25.95
22.65
23.53
25.29
30.57
24.13
25.51
28.26
36.52

hé n® ngang theo ACI-318-05

0.0019
0.0020
0.0020
0.0020
0.0022
0.0020
0.0021

0.0022
0.0024
0.0021

0.0022
0.0023
0.0027
0.0020
0.0021

0.0022
0.0025
0.0022
0.0022
0.0024
0.0029
0.0023
0.0024
0.0027
0.0035

kha nang chiu lwc cua cot bé tong khi

4238
4363
4405
4488
4736
4459
4534
4681
5123
4584
4700
4930
5622
4488
4571
4736
5235
4681
4829
5123
6009
4930
5160
5622
7004

2.95
3.941
5.899

11.751
5.215
6.984

10.453

20.882
8.164

10.901

16.328

32.657
5.899
7.857

11.751

23.525

10.453

13.945

20.882

41.789

16.328

21.756

32.657

65.267



Vi DU TINH TOAN

I =
~ Theo EC-2

Khi khdng kiém ché né ngang :
c, =0
Jeke™Sex = 20 Mpa
Er o= Ep = 0,002

cul,c



Vi DU TINH TOAN

Khi dong cOt dai ¢8a200 2 nhénh:

2

SA f sina 2% 295. sm(90)

o ==Y =0,412(Mpa) < 0,05
« s.b, 200.460 (Mp2) Ja
0,412
]pckc ]Fck(l + 5
ck

e . =+ 022 , 0’412=o,ooz4

cu,c cu?

ck



Bién dang va kha nang chiu lwc cta cot bé téng khi cé
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kiem ché n& ngang theo EC-2

100
200
150
100

50
200
150
100

50
200
150
100

50
200
150
100

50
200
150
100

50
200
150
100

50

Sé nhanh

(n)

A A DB, DA DDA DPBEPRE2DBDBDNDMNDDNDNDNDMNDDNDNDNDNDMNDDNDNDDMNDDNDDN

f,(MPa)

295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295

0.000
0.181
0.242
0.363
0.725
0.322
0.430
0.645
1.289
0.504
0.672
1.007
2.015
0.363
0.484
0.725
1.451
0.645
0.860
1.289
2.579
1.007
1.343
2.015
4.029

20.00
20.91
21.21
21.82
23.63
21.61
22.15
23.23
25.72
22.52
23.36
25.02
27.54
21.82
22.42
23.63
26.13
23.23
24.30
25.72
28.95
25.02
25.86
27.54
32.57

0.0020
0.0022
0.0022
0.0024
0.0027
0.0023
0.0024
0.0026
0.0033
0.0025
0.0027
0.0030
0.0040
0.0024
0.0025
0.0027
0.0035
0.0026
0.0029
0.0033
0.0046
0.0030
0.0033
0.0040
0.0060

4238
4390
4441
4542
4845
4508
4598
4778
5197
4660
4801
5079
5501
4542
4644
4845
5264
4778
4958
5197
5737
5079
5219
5501
6344

3.99
4.79
7.7
14.32
6.37
8.50
12.74
22.63
9.96
13.29
19.84
29.80
7.7
9.58
14.32
24.21
12.74
16.99
22.63
356.37
19.84
23.15
29.80
49.69



Vi DU TINH TOAN

Tinh theo moé hinh Richart (1928)
Khi khéng cé cot dai:
A f
f; =——==0(Mpa)

S.C

K=4,1; K,=5.K,=54,1=20,5;
£’ =20 MPa
£ = +K,.f,=20+4,1.0 =20 (MPa)

.=¢,+(1+K, /s )=0,002

f’co




Vi DU TINH TOAN

Khi c6 cot dai 4 nhanh @8 a100 :

4.(3,14.82).295/4

= 00460
K,=4,1; K,=5.K,=541=20,5;

f.,=20 MPa
.=t K,;f,=20+4,1.1,289= 25,285 MPa

A
Sy 1+K, / ):O,OOZ.(IJrZO,S.l’289
s.c 1 20

co

=1,289(MPa)

Eee = Eep ) = 0,0046

cc co



Bién dang va kha nang chiu lwc cta cét bé tong khi cé

kiém ché né& ngang theo mé hinh Richart(1928)

O 0O 0O 000000000 T wwwwwwowwww o >

f'. (Mpa)
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

€
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002

sp

©® 0 00 O O O O

® 0 00 O O O

10
10
10

200
150
100

50
200
150
100

50
200
150
100

50
200
150
100

50
200
150
100

50
200
150
100

50

S6 nhanh(n)

A b DD DM B B B b B DD DD DD DD DNDDNDNDNDDNDDNDDNDDNDDN

Asw (mm?2)
56.52
56.52
56.52
56.52

100.48
100.48
100.48
100.48
157.00
157.00
157.00
157.00
113.04
113.04
113.04
113.04
200.96
200.96
200.96
200.96
314.00
314.00
314.00
314.00

fy
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295

0.181
0.242
0.362
0.725
0.322
0.430
0.644
1.289
0.503
0.671
1.007
2.014
0.362
0.483
0.725
1.450
0.644
0.859
1.289
2.578
1.007
1.342
2.014
4.027

4.10
4.10
4.10
4.10
4.10
4.10
4.10
4.10
4.10
4.10
4.10
4.10
4.10
4.10
4.10
4.10
4.10
4.10
4.10
4.10
4.10
4.10
4.10
4.10

20.5
20.5
20.5
20.5
20.5
20.5
20.5
20.5
20.5
20.5
20.5
20.5
20.5
20.5
20.5
20.5
20.5
20.5
20.5
20.5
20.5
20.5
20.5
20.5

20.00
20.74
20.99
21.49
22.97
21.32
21.76
22.64
25.28
22.06
22.75
2413
28.26
21.49
21.98
22.97
25.94
22.64
23.52
25.28
30.57
24.13
25.50
28.26
36.51

0.0020
0.0020
0.0020
0.0020
0.0020
0.0020
0.0020
0.0020
0.0020
0.0020
0.0020
0.0020
0.0020
0.0020
0.0020
0.0020
0.0020
0.0020
0.0020
0.0020
0.0020
0.0020
0.0020
0.0020

0.0020
0.0024
0.0025
0.0027
0.0035
0.0027
0.0029
0.0033
0.0046
0.0030
0.0034
0.0041
0.0061
0.0027
0.0030
0.0035
0.0050
0.0033
0.0038
0.0046
0.0073
0.0041
0.0048
0.0061
0.0103



Vi DU TINH TOAN

Tinh theo moé hinh Mander (1988)
Khi khéng ¢6 cot dai:
/=0
k,=0

7,94.0
20

£..=0,002.[1+5(20/20—- 1)] = 0,002

o= 20{—1,254 + 2,254\/1 + 2 200} = 20(MPa)



Vi DU TINH TOAN

Khi c6 cot dai 4 nhanh @8a100 :
p, = (82.3,14/4).(8.460+4.140)/(4602.100) =0,0101
f,=0,5. ps.fv =0.5.0,101.295 =1.,489

A 2
A _12Q0) 14 (100
bd, 460460

|5 130° (1_ 92 j(l_ 92 j
. 16.460.460 2.460 2.460

= =0,7918
1-0,0178

fi= ke f1=0,7918 . 1,489 = 1,179 <03 f°,,

pCC

7,94 .1,179  L179
20

/. =20(=1,254+ 2,254\/1 + )=27,16(MPa)

£ =0, 002{1 + 5.(272’36 - 1)} =0,0056




Bién dang va kha nang chiu lwc cua cot bé téng khi cé

.

kiém ché né ngang theo mé hinh Mander(1988)

f. S,é Asw
(Mpa) o ° nrzi)nh (mm)  ° fy
A 20 0 0 0 0 0 20 20.00 0.0020 0%
B 20 0 6 200 2 56.52 200 295 0.001 0.018 0.18 0.609 0.110 20 20.76 0.0024 19%
B 20 0 6 150 2 5652 150 295 0.002 0.018 024 0.695 0.168 20 21.14 0.0026 29%
B 20 0 6 100 2 5652 100 295 0.002 0.018 0.36 0.788 0.286 20 21.92 0.0030 48%
B 20 0 6 50 2 56.52 50 295 0.005 0.018 0.72 0.886 0.642 20 2414 0.0041 103%
B 20 0 8 200 2 10048 200 295 0.002 0.018 0.32 0.612 0.197 20 21.34 0.0027 33%
B 20 0 8 150 2 10048 150 295 0.003 0.018 0.43 0.699 0.300 20 22.01 0.0030 50%
B 20 0 8 100 2 10048 100 295 0.004 0.018 0.64 0.792 0.510 20 23.33 0.0037 83%
B 20 0 8 50 2 100.48 50 295 0.009 0.018 1.29 0.890 1.147 20 27.01 0.0055 175%
B 20 0 10 200 2 157.00 200 295 0.003 0.018 0.50 0.615 0.310 20 22.07 0.0030 52%
B 20 0 10 150 2 157.00 150 295 0.005 0.018 0.67 0.703 0.472 20 23.10 0.0035 7%
B 20 0 10 100 2 157.00 100 295 0.007 0.018 1.01 0.796 0.801 20 25.07 0.0045 127%
B 20 0 10 50 2 157.00 50 295 0.014 0.018 2.01 0.894 1.801 20 30.35 0.0072 259%
C 20 0 6 200 4 113.04 200 295 0.003 0.018 042 0.609 0.254 20 21.71 0.0029 43%
C 20 0 6 150 4 113.04 150 295 0.004 0.018 0.56 0.695 0.387 20 22.57 0.0033 64%
C 20 0 6 100 4 113.04 100 295 0.006 0.018 0.84 0.788 0.658 20 24.23 0.0041 106%
C 20 0 6 50 4 113.04 50 295 0.011 0.018 1.67 0.886 1.480 20 28.76 0.0064 219%
C 20 0 8 200 4 20096 200 295 0.005 0.018 0.74 0.612 0.454 20 2299 0.0035 75%
C 20 0 8 150 4 20096 150 295 0.007 0.018 0.99 0.699 0.692 20 24.43 0.0042 111%
C 20 0 8 100 4 20096 100 295 0.010 0.018 148 0.792 1.176 20 27.16 0.0056 179%
C 20 0 8 50 4 200.96 50 295 0.020 0.018 297 0.890 2.644 20 34.17 0.0091 354%
C 20 0 10 200 4 31400 200 295 0.008 0.018 1.16 0.615 0.714 20 24.56 0.0043 114%
C 20 0 10 150 4 31400 150 295 0.010 0.018 1.55 0.703 1.087 20 26.68 0.0053 167%
C 20 0 10 100 4 314.00 100 295 0.016 0.018 232 0.796 1.846 20 30.57 0.0073 264%
C 20 0 10 50 4 314.00 50 295 0.031 0.018 464 0.894 4.150 20 39.97 0.0120 499%
C 20 0 12 50 4 452.16 50 295 0.045 0.018 6.68 0.898 6.000 20 45.82 0.0149 646%
C 20 0 14 50 4 61544 50 2965 0.062 0.018 9.09 0.902 6.000 20 45.82 0.0149 646%



Vi DU TINH TOAN

Po6 thi thé hién sw anh hwéng caa cot dai dén
cwong dd chiu nén cua bé téng

f'cc (MPa)

50

45

P —

40

35

/./

30

25
20 /

6 8 10 12 14 ¢ (mm)



Vi DU TINH TOAN

]
Do thi thé hién sw anh hwéng cia cot dai dén kha nang
chiu bién dang cua bé tong

&cc

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002 ; ; : : : . ¢ (mm)



Vi DU TINH TOAN

Tinh theo mo hinh Salim Razvi va Murat Saarcioglu
(1999)

f’CC :f’CO +k]'ﬁe Vé’l f’cozf’cozzo
ki =6,7(fe) "
Jie=k2 ]

k,=0,15 (ﬂ). bl o015 (460}(460):0,69£1,0
S)Us, 100 )"\ 100

DA+ A, 50,26.4+50,26.4
~ S(b,+b,)  100(460+460)

p. =0,0044

I/, = ES(O,0025+O,OO3/% = 21.10°(0,0025+0,04 i/0’69'§(’)0044 =97,31 Mpa< f,



Vi DU TINH TOAN

Khi dung dai ¢8a100 , fs =295 Mpa

. > A fisina 4.80,26.97,31.5in90°
L s, 100.460
f.=k,.£,=0,69.0,425=0,293Mpa
k,=6,7(f,)017=0,67(0,293)017=8 25
[ o= ootk S = 20+8,25.0,293=22,42Mpa

Ece = Eo(115.k3.k) VOI k= 4'0 _30_ 2

20

=0,425Mpa

co

L kSl _8,25.0,293
f, 20
=>¢_=0,002(1+5.2.0,121) = 0,0044

=0,121




Bién dang va kha nang chiu lwc cta cot bé téng khi cé kiem ché né&
ngang theo mé hinh Salim Razvi va Murat Saarcioglu (1999)

SO Asw
f'. (Mpa) €. ffg a nrzi;m (mm?) ity fs (MPa)
A 20 0002 O 0 295 - - - - - - 20.00  0.0020
B 20 0002 6 200 2 5652 295 71 0.044 0015 0345 0001 11368 (0103 2021 0.0021
B 20 0002 6 150 2 5652 295 75 0061 0028 0460  0.001 11229 (0173 2035 00022
B 20 0002 6 100 2 5650 295 82 0100 0069 0690 0001 11055 (0366 2073 00024
B 20 0002 6 50 2 5650 295 94 0232 0232 1000 0002 1 859 (0995 2199 00030
B 20 0002 8 200 2 40048 295 75 0082 0028 0345 0001 11229 (0173 2035 00022
B 20 0002 8 150 2 40048 295 80 0116 0053 0460 0001 11103 (0294 2059 00023
B 20 0002 8 100 2 40048 295 88 0192 0133 0690 0002 1 945 (0e26 2125 00026
B 20 0002 8 50 2 40048 295 103 0450 0450  1.000  0.004 1 767 (1728 2346 0.0037
B 20 0002 10 200 2 457.00 295 78 0134 0046 0345 0002 11130 (0261 2052 00023
B 20 0002 10 150 2 457.00 295 84 0191 0088 0460 0002 11013 (445 2089 00024
B 20 0002 10 100 2 457.00 295 94 0320 0221 0690 0003 1 866 (o956 2191 00030
B 20 0002 10 50 2 457.00 295 111 0759 0759  1.000  0.007 1 7.02 (oee5 2533 0.0047
c 20 0002 6 200 4 113.04 295 76 0093 0032 0345 0001 11202 (0193 2039 0.0022
c 20 0002 6 150 4 11304 295 81 0132 0061 0460 0002 11079 (0328 20.66 00023
c 20 0002 6 100 4 113.04 295 89 0220 0152 0690 0002 1 923 (0700 2140 0.0027
c 20 0002 6 50 4 113.04 295 105 0517 0517 1000 0005 1 750 (1936 2387 0.0039
c 20 0002 8 200 4 200.96 295 81 0.176  0.061 0345 0002 11079 (0328 2066 0.0023
c 20 0002 8 150 4 20096 295 87 0252 0116 0460 0003 1 966 (0561 2112 00026
c 20 0002 8 100 4 20096 295 97 0425 0293 0690 0004 1 825 (1209 2242 00032
c 20 0002 8 50 4 20096 295 116 1016  1.016  1.000  0.009 1 668 (3393 2679 0.0054
c 20 0002 10 200 4 31400 295 85 0291 0100 0345 0003 1 991 (0497 2099 00025
c 20 0002 10 150 4 31400 295 92 0419 0193 0460 0005 1 886 (oss54 2171 00029
c 20 0002 10 100 4 31400 295 104 0712 0492 0690 0007 1 756 (1858 2372  0.0039
c 20 0002 10 50 4 31400 295 126 1726 1726 1.000 0014 1 611 (5271 3054 0.0073



Vi DU TINH TOAN

Tinh theo mé hinh stra doi Scott (2001)
V&i bé tdng cé kiém ché né ngang dung cot dai ¢8a100
Ta co:
e.. = (0,24.K3 +0,76) ¢,
= (0.24.1,175%+ 0,76).0,002 = 0,0023
Vi g, > g nén:

i 2 2
fo=k | 2 2] 2175, 20| 22092 [ 9902 11 o3 1 0apma
e, e 0,0023 | 0,0023

cc cc




Vi DU TINH TOAN
TR e

V&i bé tdng khéng c6 kiém ché né ngang
Thie, =,
f'.=f.=20MPa
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Bién dang va kha nang chiu lwc cta cét bé tong khi cé kiém ch
ngang theo mé hinh Scott (2001)

S6 nhanh  Asw

D»
-
Q

Mpa) % T @ M mm) Y
A 20 0.002 0 0 0.002  20.00
B 20 0.002 6 200 2 56.52 295  0.0178 0.6087 0.0012  0.110 1.02 0.0020  20.33
B 20 0.002 6 150 2 56.52 295  0.0178  0.6954 0.0016  0.168 1.03 0.0020 2050
B 20 0.002 6 100 2 56.52 295  0.0178  0.7879 0.0025  0.286 1.04 0.0021  20.84
B 20 0.002 6 50 2 56.52 295 0.0178  0.8862 0.0049  0.642 110 0.0022 21382
B 20 0.002 8 200 2 100.48 295 0.0178  0.6121 0.0022  0.197 1.03 0.0020  20.58
B 20 0.002 8 150 2 100.48 295 0.0178  0.6990 0.0029  0.300 1.05 0.0021  20.88
B 20 0.002 8 100 2 100.48 295 0.0178  0.7918 0.0044  0.510 1.08 0.0021  21.46
B 20 0.002 8 50 2 10048 295  0.0178  0.8903 0.0087  1.147 1.17 0.0023 23,06
B 20 0.002 10 200 2 157.00 295  0.0178  0.6154 0.0034  0.310 1.05 0.0021  20.91
B 20 0.002 10 150 2  157.00 295 0.0178  0.7026 0.0046  0.472 1.070.0021 2136
B 20 0.002 10 100 2 157.00 295 0.0178  0.7956 0.0068  0.801 112 0.0022 2223
B 20 0.002 10 50 2 157.00 295 0.0178  0.8943 0.0137  1.801 1.27 0.0025 2438
C 20 0.002 6 200 4  113.04 295 0.0178  0.6087 0.0028  0.254 1.04 0.0021  20.75
C 20 0.002 6 150 4  113.04 295  0.0178  0.6954 0.0038  0.387 1.06 0.0021 2112
C 20 0.002 6 100 4 113.04 295  0.0178  0.7879 0.0057  0.658 1.10 0.0022 21386
C 20 0.002 6 50 4  113.04 295 0.0178  0.8862 0.0113  1.480 122 0.0024 2377
C 20 0.002 8 200 4 20096 295 0.0178  0.6121 0.0050  0.454 1.07 0.0021 21,31
C 20 0.002 8 150 4 200.96 295 0.0178  0.6990 0.0067  0.692 110 0.0022 21,95
C 20 0.002 8 100 4 20096 295 0.0178  0.7918  0.0101 1.176 118 0.0023  23.12
C 20 0.002 8 50 4  200.96 295  0.0178  0.8903 0.0201  2.644 140 0.0028 2554
C 20 0.002 10 200 4 314.00 295  0.0178 0.6154 0.0079  0.714 111 0.0022 2200
C 20 0.002 10 150 4  314.00 295 0.0178 07026  0.0105  1.087 116 0.0023 2292
C 20 0.002 10 100 4  314.00 295 0.0178  0.7956 0.0157  1.846 1.28 0.0025 2445
C 20 0.002 10 50 4 314.00 295 0.0178  0.8943 0.0315  4.150 1.62 0.0036  26.17
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Vi DU TINH TOAN

Do thi so sanh f,, ctia cac phwong an cot dai
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Vi DU TINH TOAN

Do thi so sanh f’,, ctia cac phwong an khoang cach cot dai
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Do thi so sanh ¢ . ciia cac phwong an cot dai
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Vi DU TINH TOAN

Do thi so sanh ¢, clia cac phwong an khoang cach cot dai
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Vi DU TINH TOAN

Nhan xét:

Ap lwc ngang do cot dai gay ra lam tang kha nang
chiu bién dang, va kha nang chju nén doc truc cla
bé téng, phwong phap bd tri va dwdng kinh cla
cot dai cé anh hwéng dang ké dén kha nang chiu
nén va kha nang chiju bién dang cla cot bé téng.




KET LUAN VA KIEN NGHI

Két luan

-Céc két qua nghién ciu cho thay kha nang chiu bién
dang cua bé tong bi kiém ché n& ngang bang cot dai c6
thé tang tr 20% dén 650 %,

-Kha néng chiu nén doc truc tang t&r 4% dén 130% tay
thudc vao duwong kinh va cach bo tri c6t dai.

-Viéc nghién ctru mét cach cu thé, cé hé thong sy anh
hwdng cla cach bd tri cot dai dén cworng dd bé téng
han ché n& héng 1a rat can thiét, lam can ci dé thiét ké
cac cau kién chiu nén trong két cau céng trinh.




KET LUAN VA KIEN NGHI

Kién nghi
C6 thé cho phép tang bién dang cuwc han cla bé
tdbng cd kiém ché n& ngang khi thiét ké so voi
mwc 0.002 nhw hién nay cua nwé&c ta, nén sw
dung cot dai khéng I&n hon ®12, va khoang cach
khdng nhd hon 50 mm dé tan dung kha nang lam
viéc cua vat liéu.



KET LUAN VA KIEN NGHI

Hwéng nghién ciru tiep theo
Nghién clru sy 1am viéc dong thoi clia bé tong va
cot theép trong cau kién chiu nén, wng dung phan
mém phan tich két cau vao nghién ctu de co the
md phong duoc suw twong tac bang db hoa.






