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ch­¬ng II  ThiÕt KÕ kÕt cÊu DÇm Chñ 

iv. Lùa chän kÝch th­íc vµ tÝnh To¸n ®Æc tr­ng h×nh häc 

iv.1 kÝch th­íc kÕt cÊu vµ mÆt c¾t ngang dÇm 

iv.1.1.ThiÕt kÕ ®­êng cong biªn dÇm: 

¦u ®iÓm cña thiÕt kÕ dÇm cã chiÒu cao thay ®æi. 

 TiÕt kiÖm vËt liÖu, bª t«ng vµ thÐp dù øng lùc ®­îc bè trÝ phï hîp c¶ 

trong thi c«ng vµ khai th¸c. 

 Gi¶m ®­îc øng suÊt c¾t. 

 KÕt cÊu cã h×nh d¸ng ®Ñp. 

§Ó bè trÝ cèt thÐp chÞu c¾t ph©n bè ®Òu, vµ bÒ réng s­ên dÇm thay ®æi ®Òu theo chiÒu dµi 

dÇm, ta chän ®­êng cong biªn dÇm cã bËc tõ 1  2. Trong tÝnh to¸n ®Æc tr­ng h×nh häc 

mÆt c¾t ngang dÇm, lÊy ®­êng cong d¹ng bËc 2. 

y1 = a1x
2 + b1  
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trong ®ã : 

- hP : ChiÒu cao dÇm t¹i mÆt c¾t s¸t ®Ønh trô. 

- hm : ChiÒu cao dÇm t¹i gi÷a nhÞp. 

- L : ChiÒu dµi phÇn c¸nh hÉng cong. 

- y1 : ChiÒu cao mÆt c¾t t¹i vÞ trÝ tÝnh to¸n. 

- x : Kho¶ng c¸ch tõ gi÷a nhÞp ®Õn mÆt c¾t tÝnh to¸n 

iv.1.2.ThiÕt kÕ b¶n ®¸y hép: 

B¶n ®¸y hép chÞu t¶i träng sau: 

- Träng l­îng b¶n th©n. 

- Lùc nÐn do m« men uèn vµ lùc c¾t g©y ra. 

- Träng l­îng cña c¸c thiÕt bÞ, v¸n khu«n trong qu¸ tr×nh thi c«ng. 

§Ó phï hîp víi ®Æc ®iÓm chÞu lùc, b¶n ®¸y hép th­êng cã bÒ dµy thay ®æi. 
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T¹i gi÷a nhÞp: ChiÒu dµy b¶n ®¸y hép phô thuéc vµo yªu cÇu vÒ kho¶ng c¸ch tõ 

tim bã c¸p dù øng lùc tíi mÐp bª t«ng. Do cã bè trÝ c¸p dù øng lùc, chän chiÒu dÇy b¶n 

®¸y t¹i gi÷a nhÞp b»ng 300mm. 

T¹i khu vùc gÇn trô: ChiÒu dµy b¶n ®¸y t¨ng lªn ®Ó chÞu lùc nÐn lín do m« men 

uèn vµ lùc c¾t g©y ra, th­êng n»m trong kho¶ng nh)L
200

1

75

1
( , tham kh¶o mét sè cÇu ®· 

x©y dùng, ta chän 600mm  

Trong ph¹m vi gi÷a tiÕt diÖn gi÷a nhÞp vµ gÇn trô, ®¸y trªn b¶n ®¸y thay ®æi theo 
®­êng cong bËc 2 : 

y2 = a2x
2 + b2 

21
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b2 =h’m 

trong ®ã : 

- h’P : Kho¶ng c¸ch tÝnh tõ mÆt ®­êng xe ch¹y ®Õn b¶n ®¸y trªn t¹i mÆt c¾t s¸t ®Ønh trô  

- h’m : Kho¶ng c¸ch tÝnh tõ mÆt ®­êng xe ch¹y ®Õn b¶n ®¸y trªn t¹i gi÷a nhÞp. 

- L : ChiÒu dµi phÇn c¸nh hÉng cong. 

- y2 : ChiÒu cao mÆt c¾t t¹i vÞ trÝ tÝnh to¸n. 

- x : Kho¶ng c¸ch tõ gi÷a nhÞp ®Õn mÆt c¾t tÝnh to¸n 

ChiÒu dµy ®¸y hép ®­îc tÝnh theo c«ng thøc: 

  tb=y1 - y2 

iv.1.3.ThiÕt kÕ s­ên hép 

S­ên hép chÞu t¶i träng nh­ sau : 

- Lùc c¾t do träng l­îng dÇm vµ ho¹t t¶i.  

- Mét phÇn m« men uèn truyÒn xuèng tõ b¶n mÆt cÇu, m« men xo¾n do t¶i träng lÖch 

t©m g©y ra. 

ChiÒu dÇy s­ên ph¶i ®¶m b¶o hai yªu cÇu:  

- §ñ kh¶ n¨ng chÞu lùc  

- §ñ tÜnh kh«ng ®Ó ®æ bª t«ng.  

§Ó phï hîp víi yªu cÇu chÞu lùc, ta chän chiÒu dµy s­ên thay ®æi tuyÕn tÝnh víi c¸c ®Æc 

tr­ng nh­ sau : 
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MÆt c¾t ngang gåm mét hép cã cÊu t¹o v¸ch xiªn. B¶n ®¸y hép réng 5.0 m  t¹i ®Ønh 

trô cã chiÒu dµy thay ®æi tõ 0.6 ÷ 0.3 m t¹i ®Ønh trô  ®Õn gi÷a nhÞp, b¶n trªn réng 12m  cã 

chiÒu dµy kh«ng thay ®æi 0.25 m, s­ên dÇm dµy 0.4 m. 

Sau ®©y lµ chiÒu cao, chiÒu dµy dÇm vµ bÒ dµy s­ên hép cña mét sè tiÕt diÖn  

 

k0k1k2k3k4k5k6k7k8 k0 k1 k2 k3 k4 k5 k6 k7 k8

 trô T2

 trô T1

 

 

Thø 
tù 

TiÕt 
diÖn 

HO1 HO2 HO3 BO1 BO2 BO3 HI1 HI2 HI3 HI4 HI5 BI1 BI1-1 BI3 BI3-1 

1 1 0.25 0.25 1.7 2.797 0.297 2.906 0.25 0.25 1.1 0.3 0.3 2.797 1.297 2.604 2.25 

2 2 0.25 0.25 1.7 2.797 0.297 2.906 0.25 0.25 1.1 0.3 0.3 2.797 1.297 2.604 2.25 

3 3 0.25 0.25 1.7 2.797 0.297 2.906 0.25 0.25 1.1 0.3 0.3 2.797 1.297 2.604 2.25 

4 4 0.25 0.25 1.74 2.797 0.306 2.897 0.25 0.25 1.103 0.3 0.337 2.797 1.297 2.601 2.244 

5 5 0.25 0.25 1.84 2.797 0.325 2.878 0.25 0.25 1.165 0.3 0.375 2.797 1.297 2.59 2.233 

6 6 0.25 0.25 1.979 2.797 0.348 2.855 0.25 0.25 1.275 0.3 0.404 2.797 1.297 2.571 2.214 

7 7 0.25 0.25 2.15 2.797 0.378 2.825 0.25 0.25 1.417 0.3 0.433 2.797 1.297 2.546 2.189 

8 8 0.25 0.25 2.37 2.797 0.417 2.786 0.25 0.25 1.609 0.3 0.46 2.797 1.297 2.512 2.155 

9 9 0.25 0.25 2.64 2.797 0.464 2.739 0.25 0.25 1.85 0.3 0.49 2.797 1.297 2.47 2.113 

10 10 0.25 0.25 2.94 2.797 0.517 2.686 0.25 0.25 2.119 0.3 0.52 2.797 1.297 2.423 2.066 

11 11 0.25 0.25 3.29 2.797 0.577 2.626 0.25 0.25 2.44 0.3 0.55 2.797 1.297 2.367 2.01 

12 12 0.25 0.25 4 2.797 0.703 2.5 0.25 0.25 3.1 0.3 0.6 2.797 1.297 2.254 1.902 

13 13T 0.25 0.25 4 2.797 0.703 2.5 0.25 0.25 3.1 0.3 0.6 2.797 1.297 2.254 1.902 

 

   iv.1.4. TÝnh to¸n ®Æc tr­ng h×nh häc tiÕt diÖn 

B»ng c¸ch chia nhá tiÕt diÖn nguyªn thµnh c¸c tam gi¸c vµ h×nh ch÷ nhËt, ta lÇn l­ît tÝnh 

diÖn tÝch tiÕt diÖn, m«men tÜnh, vÞ trÝ trôc trung hoµ vµ cuèi cïng lµ m«men qu¸n tÝnh cña 
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tiÕt diÖn. §Æc tr­ng h×nh häc tiÕt diÖn ®­îc tÝnh cho mét nöa cÇu, c¸c mÆt c¾t cßn l¹i 

mang tÝnh chÊt ®èi xøng. 

 

 

Trôc trung hoµ cña tiÕt diÖn nguyªn

00

td
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TiÕt 
diÖn 

K/c tõ 
gèi 

A s I yt yd Htd tb 

m m2 m3 m4 m m m m 

1 0.00 7.263 10.18 4.822 0.798 1.402 2.20 0.3 

2 14.00 7.263 10.18 4.822 0.798 1.402 2.20 0.3 

3 16.00 7.263 10.18 4.822 0.798 1.402 2.20 0.3 

4 20.50 7.480 10.510 5.262 0.835 1.405 2.24 0.337 

5 25.00 7.742 11.163 6.072 0.898 1.442 2.34 0.375 

6 28.50 7.984 12.047 7.155 0.971 1.509 2.48 0.404 

7 32.00 8.242 13.133 8.567 1.057 1.593 2.65 0.433 

8 35.50 8.520 14.555 10.538 1.162 1.708 2.87 0.46 

9 39.00 8.843 16.349 13.257 1.291 1.849 3.14 0.49 

10 42.50 9.175 18.398 16.670 1.435 2.005 3.44 0.52 

11 46.00 9.534 20.880 21.166 1.600 2.190 3.79 0.55 

12 51 10.19 26.178 32.006 1.931 2.569 4.50 0.6 

13T 52.00 10.19 26.178 32.006 1.931 2.569 4.50 0.6 

13P 52.00 10.19 26.178 32.006 1.931 2.569 4.50 0.6 

14 53 10.19 26.178 32.006 1.931 2.569 4.50 0.6 

15 58.00 9.534 20.880 21.166 1.600 2.190 3.79 0.55 

16 61.50 9.175 18.398 16.670 1.435 2.005 3.44 0.52 

17 65.00 8.843 16.349 13.257 1.291 1.849 3.14 0.49 

18 68.50 8.520 14.555 10.538 1.162 1.708 2.87 0.46 

19 72.00 8.242 13.133 8.567 1.057 1.593 2.65 0.433 

20 75.50 7.984 12.047 7.155 0.971 1.509 2.48 0.404 

21 79.0 7.742 11.163 6.072 0.898 1.442 2.34 0.375 

22 83.5 7.480 10.510 5.262 0.835 1.405 2.24 0.337 

23 88.00 7.263 10.22 4.822 0.793 1.407 2.20 0.3 

  Trong ®ã:  

              +Htd: chiÒu cao tiÕt diÖn 

              +H®: chiÒu dµy b¶n ®¸y tiÕt diÖn 
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              +yt: kho¶ng c¸ch tõ trôc trung hoµ ®Õn mÐp trªn tiÕt diÖn. 

              +yd: kho¶ng c¸ch tõ trôc trung hoµ ®Õn mÐp duíi tiÕt diÖn. 

              +Iyy: m«men qu¸n tÝnh c¶u tiÕt diÖn ®èi víi trôc yy ®i qua träng t©m. 

 

KÝch th­íc tiÕt diÖn t¹i mÐp trô 

 

50 150
25

400 400
25

150 25

30

3
0

150
150

280 40

2
5

2
5

2
5

6
0

4
5

0

250

40 20

1
7

0
2

0

625

250

4020

1
7

0
2

0

625

 
 
 
 

KÝch th­íc tiÕt diÖn t¹i gi÷a nhÞp 
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 iv.2. TÝnh to¸n néi lùc trong dÇm 

V× trong qu¸ tr×nh thi c«ng hÉng néi lùc h×nh thµnh dÇn qua c¸c b­íc thi c«ng, nªn ®Ó 
tÝnh néi lùc trong dÇm chñ ta ph¶i xem xÐt qu¸ tr×nh lµm viÖc qua c¸c giai ®o¹n thi c«ng. 
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Néi lùc h×nh thµnh dÇn qua c¸c giai ®o¹n thi c«ng vµ s¬ ®å tÝnh néi lùc ®­îc m« h×nh ho¸ 
®Ó tÝnh to¸n sÏ tr×nh bµy sau ®©y. Tæng hîp néi lùc cña c¸c giai ®o¹n thi c«ng ®ã ta sÏ cã 
biÓu ®å bao néi lùc thi c«ng. Sau ®ã tÝnh to¸n néi lùc trong giai ®o¹n khai th¸c. Cuèi cïng 
ta tæ hîp lÊy ®­êng bao néi lùc trong giai ®o¹n thi c«ng vµ trong giai ®o¹n khai th¸c ta 
®­îc néi lùc thiÕt kÕ. 

iv.2 .1 S¬ ®å chia ®èt thi c«ng kÕt cÊu nhÞp 

S¬ ®å chia ®èt thi c«ng kÕt cÊu nhÞp 

 

 

iv.2 .2  C¸c giai ®o¹n thi c«ng kÕt cÊu nhÞp 

a. Giai ®o¹n 1: §óc hÉng c©n b»ng trªn trô T2, T3 

§Ó thùc hiÖn viÖc ®óc hÉng ta ph¶i thi c«ng ®èt K0 trªn ®µ gi¸o më réng trô. C¸c khèi K0 
ph¶i liªn kÕt t¹m thêi víi ®Ønh trô th«ng qua c¸c c¸c thanh c­êng ®é cao, riªng K0 trªn 
trô T3 lµ liªn kÕt cè ®Þnh v× ®ã lµ trô ngµm. 

Trong b­íc nµy t¶i träng t¸c dông lªn dÇm gåm cã träng l­îng b¶n th©n cña c¸c ®èt ®óc, 
träng l­îng xe ®óc P (kÓ c¶ v¸n khu«n, thiÕt bÞ thi c«ng vµ ng­êi). 

S¬ ®å tÝnh lµ lóc ®· ®óc xong phÇn hÉng. Trªn trôT2, T3 hai xe ®óc ®øng ë K8. 

Khi tÝnh to¸n lÊy t¶i träng xe ®óc lµ P =600KN , M=200 KN.m t¶i träng do träng l­îng 
b¶n th©n dÇm ®­îc tÝnh lµ t¶i träng ph©n bè theo h×nh thang trªn mçi ®èt ®óc vµ cã gi¸ trÞ 

b»ng diÖn tÝch mÆt c¾t nh©n víi träng l­îng riªng cña bª t«ng  = 2.4 T/m3. 

Khi thi c«ng ®óc hÉng tõng cÆp ®èt ®èi xøng, khi bª t«ng ®¹t c­êng ®é tiÕn hµnh c¨ng c¸p 
­st. 

Sau  khi tiÕn hµnh ®óc hÉng c©n b»ng trªn c¸c trô xong, tiÕn hµnh x©y l¾p ®o¹n dóc trªn 
®µ gi¸o phôc vô cho qu¸ tr×nh hîp long nhÞp biªn.  

Ta cã s¬ ®å tÝnh nh­ sau: 

S¥ §å TÝNH 

m m

 

100.0 

 trô T2,t3 

®óc trªn ®µ gi¸o HL 1 HL 2 
k0 k1 k2 k3 k4 k5 k6 k7 

600.0 

k8 

6x350 .0 2x450.0 200.0 1400.0 

 k1 k2 k3 k4 k5 k6 k7 

600.0 

k8 

6x350 .0 2x450.0 
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BiÓu ®å m«men thu ®­îc khi m« hinh hãa kÕt cÊu b»ng phÇn mÒm sap2000 

                                                                                  

 

 -2
00

.0
 

 -4
63

6.
79

8 

 -1
25

71
.6

71
 

 -2
12

06
.9

07
 

 -3
20

56
.7

03
 

 -4
51

94
.2

76
 

 -6
07

10
.2

43
 

 -7
87

12
.3

26
 

 -9
93

25
.0

65
 

 -1
33

58
9.

03
7 

 -1
41

33
9.

54
4 

 -1
33

58
9.

04
3 

 -9
93

25
.0

69
 

 -7
87

12
.3

30
 

 -6
07

10
.2

46
 

 -4
51

94
.2

79
 

 -3
20

56
.7

05
 

 -2
12

06
.9

09
 

 -1
25

71
.6

72
 

 -4
63

6.
79

9 

 5
99

.9
97

 

 1
37

2.
72

2 

 2
15

6.
19

7 

 2
77

9.
64

1 

 3
42

1.
11

4 

 4
08

5.
47

7 

 4
77

7.
48

2 

 5
50

1.
77

1 

 6
26

2.
17

0 

 7
44

4.
26

2 

 -8
06

2.
74

1 

 -7
42

8.
62

8 

 -6
26

5.
89

0 

 -5
50

3.
99

6 

 -4
77

9.
06

3 

 -4
08

6.
54

8 

 -3
42

1.
79

7 

 -2
78

0.
04

3 

 -2
15

6.
42

7 

 -1
37

2.
79

9 

 -5
99

.9
97

 

 8
06

2.
74

1 

BiÓu ®å m« men _My

BiÓu ®å lùc c¾t _Fz  
Néi lùc trong c¸c tiÕt diÖn kh¸c b»ng 0 

TiÕt diÖn 
 

Kho¶ng 
c¸ch  T¶i träng 

Lùc c¾t M«men Ptt<1 Mtt<1 Ptt>1 Mtt>1 

m KN KNm KN KNm KN KNm 

1 0.00 DC1,XD 0 0 0 0 0 0 

2 14.00 DC1,XD 0 0 0 0 0 0 

3 16.00 DC1,XD 600 -200 540 -180 750 -250 

4 20.50 DC1,XD 1,372.70 -4636.8 1235.43 -4173.12 1715.875 -5796 

5 25.00 DC1,XD 2,156.20 -12572 1940.58 -11314.8 2695.25 -15715 

6 28.50 DC1,XD 2,779.60 -21207 2501.64 -19086.3 3474.5 -26508.75 

7 32.00 DC1,XD 3,421.10 -32057 3078.99 -28851.3 4276.375 -40071.25 

8 35.50 DC1,XD 4,085.50 -45194 3676.95 -40674.6 5106.875 -56492.5 

9 39.00 DC1,XD 4,777.50 -60710 4299.75 -54639 5971.875 -75887.5 

10 42.50 DC1,XD 5,501.80 -78712 4951.62 -70840.8 6877.25 -98390 

11 46.00 DC1,XD 6,262.20 -99325 5635.98 -89392.5 7827.75 -124156.25 

12 51 DC1,XD 7,444.30 -133590 6699.87 -120231 9305.375 -166987.5 

13T 52.00 DC1,XD 8,062.70 -141340 7256.43 -127206 10078.375 -176675 

13P 52.00 DC1,XD -8,062.70 -141340 -7256.43 -127206 -10078.375 -176675 

14 53 DC1,XD -7,428.60 -133590 -6685.74 -120231 -9285.75 -166987.5 

15 58.00 DC1,XD -6,265.90 -99325 -5639.31 -89392.5 -7832.375 -124156.25 

16 61.50 DC1,XD -5,504.00 -78712 -4953.6 -70840.8 -6880 -98390 

17 65.00 DC1,XD -4,779.10 -60710 -4301.19 -54639 -5973.875 -75887.5 

18 68.50 DC1,XD -4,086.50 -45194 -3677.85 -40674.6 -5108.125 -56492.5 

19 72.00 DC1,XD -3,421.80 -32057 -3079.62 -28851.3 -4277.25 -40071.25 

20 75.50 DC1,XD -2,780.00 -21207 -2502 -19086.3 -3475 -26508.75 

21 79.0 DC1,XD -2,156.40 -12572 -1940.76 -11314.8 -2695.5 -15715 

22 83.5 DC1,XD -1,372.80 -4636.8 -1235.52 -4173.12 -1716 -5796 

23 88.00 DC1,XD -600 -200 -540 -180 -750 -250 
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24 90.00 DC1,XD 600 -200 540 -180 750 -250 

25 94.50 DC1,XD 1,372.80 -4636.8 1235.52 -4173.12 1716 -5796 

26 99.00 DC1,XD 2,156.40 -12572 1940.76 -11314.8 2695.5 -15715 

27 102.50 DC1,XD 2,780.00 -21207 2502 -19086.3 3475 -26508.75 

28 106.00 DC1,XD 3,421.80 -32057 3079.62 -28851.3 4277.25 -40071.25 

29 109.50 DC1,XD 4,086.50 -45194 3677.85 -40674.6 5108.125 -56492.5 

30 113.00 DC1,XD 4,779.10 -60710 4301.19 -54639 5973.875 -75887.5 

31 116.50 DC1,XD 5,504.00 -78712 4953.6 -70840.8 6880 -98390 

32 120.00 DC1,XD 6,265.90 -99325 5639.31 -89392.5 7832.375 -124156.25 

33 125 DC1,XD 7,428.60 -133590 6685.74 -120231 9285.75 -166987.5 

34T 126.00 DC1,XD 8,062.70 -141340 7256.43 -127206 10078.375 -176675 

34P 126.00 DC1,XD -8,062.70 -141340 -7256.43 -127206 -10078.375 -176675 

35 127 DC1,XD -7,444.30 -133590 -6699.87 -120231 -9305.375 -166987.5 

36 132.00 DC1,XD -6,262.20 -99325 -5635.98 -89392.5 -7827.75 -124156.25 

37 135.50 DC1,XD -5,501.80 -78712 -4951.62 -70840.8 -6877.25 -98390 

38 139.00 DC1,XD -4,777.50 -60710 -4299.75 -54639 -5971.875 -75887.5 

39 142.50 DC1,XD -4,085.50 -45194 -3676.95 -40674.6 -5106.875 -56492.5 

40 146.00 DC1,XD -3,421.10 -32057 -3078.99 -28851.3 -4276.375 -40071.25 

41 149.50 DC1,XD -2,779.60 -21207 -2501.64 -19086.3 -3474.5 -26508.75 

42 153.00 DC1,XD -2,156.20 -12572 -1940.58 -11314.8 -2695.25 -15715 

43 157.50 DC1,XD -1,372.70 -4636.8 -1235.43 -4173.12 -1715.875 -5796 

44 162.00 DC1,XD -600 -200 -540 -180 -750 -250 

45 164.00 DC1,XD 0 0 0 0 0 0 

46 178 DC1,XD 0 0 0 0 0 0 

  

 

b. Giai ®o¹n 2 : th¸o xe ®óc 

Sau khi thi c«ng xong phÇn hÉng c¾p xe ®óc trªn trô T2, T3 ®­îc th¸o ra. S¬ ®å th¸o xe 
®óc t­¬ng ®­¬ng víi viÖc t¸c dông cÆp lùc ng­îc trë l¹i trªn 2 c¸nh hÉng. 

S¬ ®å tÝnh: 

S¥ §å TÝNH 

m m
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TiÕt diÖn 

Kho¶ng 
c¸ch  T¶i träng 

Lùc c¾t M«men Ptt<1 Mtt<1 Ptt>1 Mtt>1 

M KN KNm KN KNm KN KNm 

1 0.00 XD 0 0 0 0 0 0 

2 14.00 XD 0 0 0 0 0 0 

3 16.00 XD -600 200 -540 180 -750 250 

4 20.50 XD -600 2900 -540 2610 -750 3625 

5 25.00 XD -600 5600 -540 5040 -750 7000 

6 28.50 XD -600 7700 -540 6930 -750 9625 

7 32.00 XD -600 9800 -540 8820 -750 12250 

8 35.50 XD -600 11900 -540 10710 -750 14875 

9 39.00 XD -600 14000 -540 12600 -750 17500 

10 42.50 XD -600 16100 -540 14490 -750 20125 

11 46.00 XD -600 18200 -540 16380 -750 22750 

12 51 XD -600 21200 -540 19080 -750 26500 

13T 52.00 XD -600 21800 -540 19620 -750 27250 

13P 52.00 XD 600 21800 540 19620 750 27250 

14 53 XD 600 21200 540 19080 750 26500 

15 58.00 XD 600 18200 540 16380 750 22750 

16 61.50 XD 600 16100 540 14490 750 20125 

17 65.00 XD 600 14000 540 12600 750 17500 

18 68.50 XD 600 11900 540 10710 750 14875 

19 72.00 XD 600 9800 540 8820 750 12250 

20 75.50 XD 600 7700 540 6930 750 9625 

21 79.0 XD 600 5600 540 5040 750 7000 

22 83.5 XD 600 2900 540 2610 750 3625 

23 88.00 XD 600 200 540 180 750 250 

24 90.00 XD -600 200 -540 180 -750 250 

25 94.50 XD -600 2900 -540 2610 -750 3625 

26 99.00 XD -600 5600 -540 5040 -750 7000 
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27 102.50 XD -600 7700 -540 6930 -750 9625 

28 106.00 XD -600 9800 -540 8820 -750 12250 

29 109.50 XD -600 11900 -540 10710 -750 14875 

30 113.00 XD -600 14000 -540 12600 -750 17500 

31 116.50 XD -600 16100 -540 14490 -750 20125 

32 120.00 XD -600 18200 -540 16380 -750 22750 

33 125 XD -600 21200 -540 19080 -750 26500 

34T 126.00 XD -600 21800 -540 19620 -750 27250 

34P 126.00 XD 600 21800 -540 19620 -750 27250 

35 127 XD 600 21200 -540 19080 -750 26500 

36 132.00 XD 600 18200 -540 16380 -750 22750 

37 135.50 XD 600 16100 -540 14490 -750 20125 

38 139.00 XD 600 14000 -540 12600 -750 17500 

39 142.50 XD 600 11900 -540 10710 -750 14875 

40 146.00 XD 600 9800 -540 8820 -750 12250 

41 149.50 XD 600 7700 -540 6930 -750 9625 

42 153.00 XD 600 5600 -540 5040 -750 7000 

43 157.50 XD 600 2900 -540 2610 -750 3625 

44 162.00 XD 600 200 -540 180 -750 250 

45 164.00 XD 0 0 0 0 0 0 

46 178 XD 0 0 0 0 0 0 

 

c. Giai ®o¹n 3: Hîp long nhÞp biªn 

Sö dông bé v¸n khu«n ®Ó hîp long nhÞp biªn, t¶i träng t¸c dông lµ träng l­îng cña v¸n 
khu«n vµ träng l­îng ®èt hîp long. T¶i träng trong thêi gian bª t«ng cßn ­ít t¸c dông lªn 

phÇn c¸nh hÉng vµ t¸c dông trùc tiÕp vµ giµn gi¸o víi gi¸ trÞ b»ng HLVK
2

1
 

Víi : T¶i träng v¸n khu«n nÆng : VK= 15 ( T)=150 KN 

                   HL=2.4 x 7,37x 2= 35.376 T =353.76 KN 

S¬ ®å tÝnh: 

S¥ §å TÝNH 
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Néi lùc trong c¸c tiÕt diÖn kh¸c b»ng 0 

TiÕt diÖn 

Kho¶ng 
c¸ch  T¶i träng 

Lùc c¾t M«men Ptt<1 Mtt<1 Ptt>1 Mtt>1 

M KN KNm KN KNm KN KNm 

1 0.00 (VK+HL)/2 0 0 0 0 0 0 

2 14.00 (VK+HL)/2 0 0 0 0 0 0 

3 16.00 (VK+HL)/2 251.88 0.00 226.692 0 314.85 0 

4 20.50 (VK+HL)/2 251.88 -1,133.50 226.692 -1020.15 314.85 -1416.875 

5 25.00 (VK+HL)/2 251.88 -2,266.90 226.692 -2040.21 314.85 -2833.625 

6 28.50 (VK+HL)/2 251.88 -3,148.50 226.692 -2833.65 314.85 -3935.625 

7 32.00 (VK+HL)/2 251.88 -4,030.10 226.692 -3627.09 314.85 -5037.625 

8 35.50 (VK+HL)/2 251.88 -4,911.70 226.692 -4420.53 314.85 -6139.625 

9 39.00 (VK+HL)/2 251.88 -5,793.20 226.692 -5213.88 314.85 -7241.5 

10 42.50 (VK+HL)/2 251.88 -6,674.80 226.692 -6007.32 314.85 -8343.5 

11 46.00 (VK+HL)/2 251.88 -7,556.40 226.692 -6800.76 314.85 -9445.5 

12 51 (VK+HL)/2 251.88 -8,815.80 226.692 -7934.22 314.85 -11019.75 

13T 52.00 (VK+HL)/2 251.88 -9,067.70 226.692 -8160.93 314.85 -11334.625 

13P 52.00 (VK+HL)/2 0 0 0 0 0 0 

34T 126.00 (VK+HL)/2 0 0 0 0 0 0 

34P 126.00 (VK+HL)/2 -251.88 -9,067.70 -226.692 -8160.93 -314.85 -11334.625 

35 127 (VK+HL)/2 -251.88 -8,815.80 -226.692 -7934.22 -314.85 -11019.75 

36 132.00 (VK+HL)/2 -251.88 -7,556.40 -226.692 -6800.76 -314.85 -9445.5 

37 135.50 (VK+HL)/2 -251.88 -6,674.80 -226.692 -6007.32 -314.85 -8343.5 

38 139.00 (VK+HL)/2 -251.88 -5,793.20 -226.692 -5213.88 -314.85 -7241.5 

39 142.50 (VK+HL)/2 -251.88 -4,911.70 -226.692 -4420.53 -314.85 -6139.625 

40 146.00 (VK+HL)/2 -251.88 -4,030.10 -226.692 -3627.09 -314.85 -5037.625 

41 149.50 (VK+HL)/2 -251.88 -3,148.50 -226.692 -2833.65 -314.85 -3935.625 

42 153.00 (VK+HL)/2 -251.88 -2,266.90 -226.692 -2040.21 -314.85 -2833.625 

43 157.50 (VK+HL)/2 -251.88 -1,133.50 -226.692 -1020.15 -314.85 -1416.875 

44 162.00 (VK+HL)/2 -251.88 0 -226.692 0 -314.85 0 

45 164.00 (VK+HL)/2 0 0 0 0 0 0 

46 178 (VK+HL)/2 0 0 0 0 0 0 

 

d. Giai ®o¹n 4 : C¨ng c¸p, h¹ giµn gi¸o, gi¸o v¸n khu«n nhÞp biªn. 
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Sau khi bª t«ng khèi hîp long ®¹t c­êng ®é, tiÕn hµnh c¨ng c¸p d­¬ng t¹i nhÞp biªn, bªt«ng bÞ 

t¸ch ra khái hÖ giµn gi¸o vµ toµn bé träng l­îng cña phÇn ®óc trªn ®µ gi¸o sÏ lªn c¸nh hÉng vµ 

gèi.  

- T¶i träng t¸c dông: 

 + Lùc c¨ng cña bã cèt thÐp d­¬ng t¹i nhÞp biªn. 

 + T¶i träng ph©n bè ®Òu cña ®o¹n ®óc trªn ®µ gi¸o vµ khèi hîp long,t¶i träng tËp trung cña 

mét nöa träng l­îng v¸n khu«n vµ khèi hîp long .  

                    q=HL/2=176.88(KN/m)   

S¬ ®å tÝnh: 

S¥ §å TÝNH 

 

BiÓu ®å m«men thu ®­îc khi m« hinh hãa kÕt cÊu b»ng phÇn mÒm sap2000 

 

 1
08

85
.0

54
 

 8
71

2.
25

5 

 6
53

9.
45

6 

 4
84

9.
50

2 

 3
15

9.
54

8 

 1
46

9.
59

3 

 -
19

10
.3

15
 

 -
36

00
.2

70
 

 -
60

14
.4

90
 

 -
64

97
.3

35
 

 -
0.

00
0 

 -
0.

00
0 

 -
0.

00
0 

 -
0.

00
0 

 -
0.

00
0 

 -
0.

00
0 

 -
0.

00
0 

 -
0.

00
0 

 -
0.

00
0 

 1
22

50
.7

26
 

 1
20

00
.7

42
 

 4
82

.8
42

 

 -
20

95
.3

56
 

 5
57

.8
44

 

 -
0.

00
0 

 -
0.

00
0 

 -
0.

00
0 

 -
0.

00
0 

 -
0.

00
0 

 -
0.

00
0 

 -
0.

00
0 

 -
0.

00
0 

 -
0.

00
0 

BiÓu ®å m« men _My

BiÓu ®å lùc c¾t _Fz

 4
82

.8
42

 

 4
82

.8
42

 

 4
82

.8
42

 

 4
82

.8
42

 

 4
82

.8
42

 

 4
82

.8
42

 

 4
82

.8
42

 

 4
82

.8
42

 

 4
82

.8
42

 

 4
82

.8
42

 

38
0.

96

 

 

 

Néi lùc trong c¸c tiÕt diÖn kh¸c b»ng 0 

  

Kho¶ng 
c¸ch  T¶i träng 

Lùc c¾t M«men Ptt<1 Mtt<1 Ptt>1 Mtt>1 

M KN KNm KN KNm KN KNm 

1 0.00 q,HL/2,VK/2 -2,095.40 0.00 -1885.86 0 -2619.25 0 

2 14.00 q,HL/2,VK/2 557.84 12,001.00 502.056 10800.9 697.3 15001.25 
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3 16.00 q,HL/2,VK/2 482.84 10,885.00 434.556 9796.5 603.55 13606.25 

4 20.50 q,HL/2,VK/2 482.84 8,712.30 434.556 7841.07 603.55 10890.375 

5 25.00 q,HL/2,VK/2 482.84 6,539.50 434.556 5885.55 603.55 8174.375 

6 28.50 q,HL/2,VK/2 482.84 4,849.50 434.556 4364.55 603.55 6061.875 

7 32.00 q,HL/2,VK/2 482.84 3,159.50 434.556 2843.55 603.55 3949.375 

8 35.50 q,HL/2,VK/2 482.84 1,469.60 434.556 1322.64 603.55 1837 

9 39.00 q,HL/2,VK/2 482.84 -220.36 434.556 -198.324 603.55 -275.45 

10 42.50 q,HL/2,VK/2 482.84 -1,910.30 434.556 -1719.27 603.55 -2387.875 

11 46.00 q,HL/2,VK/2 482.84 -3,600.30 434.556 -3240.27 603.55 -4500.375 

12 51 q,HL/2,VK/2 482.84 -6,014.50 434.556 -5413.05 603.55 -7518.125 

13T 52.00 q,HL/2,VK/2 482.84 -6,497.30 434.556 -5847.57 603.55 -8121.625 

34P 126.00 q,HL/2,VK/2 -482.84 -6,497.30 -434.556 -5847.57 -603.55 -8121.625 

35 127 q,HL/2,VK/2 -482.84 -6,014.50 -434.556 -5413.05 -603.55 -7518.125 

36 132.00 q,HL/2,VK/2 -482.84 -3,600.30 -434.556 -3240.27 -603.55 -4500.375 

37 135.50 q,HL/2,VK/2 -482.84 -1,910.30 -434.556 -1719.27 -603.55 -2387.875 

38 139.00 q,HL/2,VK/2 -482.84 -220.36 -434.556 -198.324 -603.55 -275.45 

39 142.50 q,HL/2,VK/2 -482.84 1,469.60 -434.556 1322.64 -603.55 1837 

40 146.00 q,HL/2,VK/2 -482.84 3,159.50 -434.556 2843.55 -603.55 3949.375 

41 149.50 q,HL/2,VK/2 -482.84 4,849.50 -434.556 4364.55 -603.55 6061.875 

42 153.00 q,HL/2,VK/2 -482.84 6,539.50 -434.556 5885.55 -603.55 8174.375 

43 157.50 q,HL/2,VK/2 -482.84 8,712.30 -434.556 7841.07 -603.55 10890.375 

44 162.00 q,HL/2,VK/2 -482.84 10,885.00 -434.556 9796.5 -603.55 13606.25 

45 164.00 q,HL/2,VK/2 -557.84 12,001.00 -502.056 10800.9 -697.3 15001.25 

46 178 q,HL/2,VK/2 2,095.40 0 1885.86 0 2619.25 0 

 

e. Giai ®o¹n 5: Th¸o ngµm  

C¾t bá liªn kÕt t¹m khèi ®Ønh trô T2,T3. S¬ ®å tÝnh t­¬ng ®­¬ng víi viÖc gi¶i phãng m«men trong 
trô, ®Æt m«men ®ã vµo dÇm. 

S¬ ®å tÝnh: 

Mng
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Néi lùc trong c¸c tiÕt diÖn kh¸c b»ng 0 

TiÕt diÖn 

Kho¶ng 
c¸ch  T¶i träng 

Lùc c¾t M«men Ptt<1 Mtt<1 Ptt>1 Mtt>1 

M KN KNm KN KNm KN KNm 

1 0.00 Mng -299.33 0.00 -269.397 0 -374.1625 0 

2 14.00 Mng -299.33 4,190.60 -269.397 3771.54 -374.1625 5238.25 

3 16.00 Mng -299.33 4,789.20 -269.397 4310.28 -374.1625 5986.5 

4 20.50 Mng -299.33 6,136.20 -269.397 5522.58 -374.1625 7670.25 

5 25.00 Mng -299.33 7,483.20 -269.397 6734.88 -374.1625 9354 

6 28.50 Mng -299.33 8,530.80 -269.397 7677.72 -374.1625 10663.5 

7 32.00 Mng -299.33 9,578.50 -269.397 8620.65 -374.1625 11973.125 

8 35.50 Mng -299.33 10,626.00 -269.397 9563.4 -374.1625 13282.5 

9 39.00 Mng -299.33 11,674.00 -269.397 10506.6 -374.1625 14592.5 

10 42.50 Mng -299.33 12,721.00 -269.397 11448.9 -374.1625 15901.25 

11 46.00 Mng -299.33 13,769.00 -269.397 12392.1 -374.1625 17211.25 

12 51 Mng -299.33 15,266.00 -269.397 13739.4 -374.1625 19082.5 

13T 52.00 Mng -299.33 15,565.00 -269.397 14008.5 -374.1625 19456.25 

13P 52.00 Mng 0 0 0 0 0 0 

34T 126.00 Mng 0 0 0 0 0 0 

34P 126.00 Mng 299.33 15,565.00 269.397 14008.5 374.1625 19456.25 

35 127 Mng 299.33 15,266.00 269.397 13739.4 374.1625 19082.5 

36 132.00 Mng 299.33 13,769.00 269.397 12392.1 374.1625 17211.25 

37 135.50 Mng 299.33 12,721.00 269.397 11448.9 374.1625 15901.25 

38 139.00 Mng 299.33 11,674.00 269.397 10506.6 374.1625 14592.5 

39 142.50 Mng 299.33 10,626.00 269.397 9563.4 374.1625 13282.5 

40 146.00 Mng 299.33 9,578.50 269.397 8620.65 374.1625 11973.125 

41 149.50 Mng 299.33 8,530.80 269.397 7677.72 374.1625 10663.5 

42 153.00 Mng 299.33 7,483.20 269.397 6734.88 374.1625 9354 

43 157.50 Mng 299.33 6,136.20 269.397 5522.58 374.1625 7670.25 

44 162.00 Mng 299.33 4,789.20 269.397 4310.28 374.1625 5986.5 

45 164.00 Mng 299.33 4,190.60 269.397 3771.54 374.1625 5238.25 

46 178 Mng 299.33 0 269.397 0 374.1625 0 

 

f. Giai ®o¹n 6: Hîp long nhÞp gi÷a 

TiÕn hµnh hîp long nhÞp T2 – T3: tiÕn xe ®óc trªn trô T2 s¸t mÐp c¸nh hÉng, sau ®ã cho mét ®Çu 
xe ®óc tú lªn ®Çu hÉng ®èi diÖn, khèi l­îng xe ®óc chia ®Òu cho 2 c¸nh hÉng. L¾p ®Æt v¸n khu«n, 
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cèt thÐp, ®æ bª t«ng ®èt hîp long. Träng l­îng cña ®èt hîp long (khi bªt«ng ch­a ®«ng cøng) 

chia ®Òu cho hai c¸nh hÉng víi gi¸ trÞ b»ng HLVK
2

1
. 

S¬ ®å tÝnh: 

S¥ §å TÝNH 

 

 

BiÓu ®å m«men thu ®­îc khi m« hinh hãa kÕt cÊu b»ng phÇn mÒm sap2000 

 -
27

90
.0

55
 

 -
35

74
.7

58
 

 -
43

59
.4

61
 

 -
49

69
.7

85
 

 -
55

80
.1

10
 

 -
61

90
.4

35
 

 -
68

00
.7

59
 

 -
74

11
.0

84
 

 -
80

21
.4

08
 

 -
88

93
.3

01
 

 -
90

67
.6

79
 

 -
88

15
.7

99
 

 -
75

56
.3

99
 

 -
66

74
.8

19
 

 -
57

93
.2

39
 

 -
49

11
.6

60
 

 -
40

30
.0

80
 

 -
31

48
.5

00
 

 -
22

66
.9

20
 

 -
11

33
.4

60
 

 0
.0

00
 

 -
24

41
.2

98
 

 1
74

.3
78

 
 -

25
1.

88
0 

 1
74

.3
78

 

BiÓu ®å m« men _My

 1
74

.3
78

 

 1
74

.3
78

 

 1
74

.3
78

 

 1
74

.3
78

 

 1
74

.3
78

 

 1
74

.3
78

 

 1
74

.3
78

 

 1
74

.3
78

 

 1
74

.3
78

 

 1
74

.3
78

 

 1
74

.3
78

 

 -
25

1.
88

0 

 -
25

1.
88

0 

 -
25

1.
88

0 

 -
25

1.
88

0 

 -
25

1.
88

0 

 -
25

1.
88

0 

 -
25

1.
88

0 

 -
25

1.
88

0 

 -
25

1.
88

0 

 -
25

1.
88

0 

 

 

TiÕt diÖn 

Kho¶ng 
c¸ch  T¶i träng 

Lùc c¾t M«men Ptt<1 Mtt<1 Ptt>1 Mtt>1 

M KN KNm KN KNm KN KNm 

1 0.00 (VK+HL)/2 174.38 0.00 156.942 0 217.975 0 

2 14.00 (VK+HL)/2 174.38 -2,441.30 156.942 -2197.17 217.975 -3051.625 

3 16.00 (VK+HL)/2 174.38 -2,790.10 156.942 -2511.09 217.975 -3487.625 

4 20.50 (VK+HL)/2 174.38 -3,574.80 156.942 -3217.32 217.975 -4468.5 

5 25.00 (VK+HL)/2 174.38 -4,359.50 156.942 -3923.55 217.975 -5449.375 

6 28.50 (VK+HL)/2 174.38 -4,969.80 156.942 -4472.82 217.975 -6212.25 

7 32.00 (VK+HL)/2 174.38 -5,580.10 156.942 -5022.09 217.975 -6975.125 

8 35.50 (VK+HL)/2 174.38 -6,190.40 156.942 -5571.36 217.975 -7738 

9 39.00 (VK+HL)/2 174.38 -6,800.80 156.942 -6120.72 217.975 -8501 

10 42.50 (VK+HL)/2 174.38 -7,411.10 156.942 -6669.99 217.975 -9263.875 

11 46.00 (VK+HL)/2 174.38 -8,021.40 156.942 -7219.26 217.975 -10026.75 

12 51 (VK+HL)/2 174.38 -8,893.30 156.942 -8003.97 217.975 -11116.625 

13T 52.00 (VK+HL)/2 174.38 -9,067.70 156.942 -8160.93 217.975 -11334.625 

13P 52.00 (VK+HL)/2 -251.88 -9,067.70 -226.692 -8160.93 -314.85 -11334.625 

14 53 (VK+HL)/2 -251.88 -8,815.80 -226.692 -7934.22 -314.85 -11019.75 

15 58.00 (VK+HL)/2 -251.88 -7,556.40 -226.692 -6800.76 -314.85 -9445.5 

16 61.50 (VK+HL)/2 -251.88 -6,674.80 -226.692 -6007.32 -314.85 -8343.5 

17 65.00 (VK+HL)/2 -251.88 -5,793.20 -226.692 -5213.88 -314.85 -7241.5 
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18 68.50 (VK+HL)/2 -251.88 -4,911.70 -226.692 -4420.53 -314.85 -6139.625 

19 72.00 (VK+HL)/2 -251.88 -4,030.10 -226.692 -3627.09 -314.85 -5037.625 

20 75.50 (VK+HL)/2 -251.88 -3,148.50 -226.692 -2833.65 -314.85 -3935.625 

21 79.0 (VK+HL)/2 -251.88 -2,266.90 -226.692 -2040.21 -314.85 -2833.625 

22 83.5 (VK+HL)/2 -251.88 -1,133.50 -226.692 -1020.15 -314.85 -1416.875 

23 88.00 (VK+HL)/2 -251.88 0 -226.692 0 -314.85 0 

24 90.00 (VK+HL)/2 251.88 0 226.692 0 314.85 0 

25 94.50 (VK+HL)/2 251.88 -1,133.50 226.692 -1020.15 314.85 -1416.875 

26 99.00 (VK+HL)/2 251.88 -2,266.90 226.692 -2040.21 314.85 -2833.625 

27 102.50 (VK+HL)/2 251.88 -3,148.50 226.692 -2833.65 314.85 -3935.625 

28 106.00 (VK+HL)/2 251.88 -4,030.10 226.692 -3627.09 314.85 -5037.625 

29 109.50 (VK+HL)/2 251.88 -4,911.70 226.692 -4420.53 314.85 -6139.625 

30 113.00 (VK+HL)/2 251.88 -5,793.20 226.692 -5213.88 314.85 -7241.5 

31 116.50 (VK+HL)/2 251.88 -6,674.80 226.692 -6007.32 314.85 -8343.5 

32 120.00 (VK+HL)/2 251.88 -7,556.40 226.692 -6800.76 314.85 -9445.5 

33 125 (VK+HL)/2 251.88 -8,815.80 226.692 -7934.22 314.85 -11019.75 

34T 126.00 (VK+HL)/2 251.88 -9,067.70 226.692 -8160.93 314.85 -11334.625 

34P 126.00 (VK+HL)/2 -174.38 -9,067.70 -156.942 -8160.93 -217.975 -11334.625 

35 127 (VK+HL)/2 -174.38 -8,893.30 -156.942 -8003.97 -217.975 -11116.625 

36 132.00 (VK+HL)/2 -174.38 -8,021.40 -156.942 -7219.26 -217.975 -10026.75 

37 135.50 (VK+HL)/2 -174.38 -7,411.10 -156.942 -6669.99 -217.975 -9263.875 

38 139.00 (VK+HL)/2 -174.38 -6,800.80 -156.942 -6120.72 -217.975 -8501 

39 142.50 (VK+HL)/2 -174.38 -6,190.40 -156.942 -5571.36 -217.975 -7738 

40 146.00 (VK+HL)/2 -174.38 -5,580.10 -156.942 -5022.09 -217.975 -6975.125 

41 149.50 (VK+HL)/2 -174.38 -4,969.80 -156.942 -4472.82 -217.975 -6212.25 

42 153.00 (VK+HL)/2 -174.38 -4,359.50 -156.942 -3923.55 -217.975 -5449.375 

43 157.50 (VK+HL)/2 -174.38 -3,574.80 -156.942 -3217.32 -217.975 -4468.5 

44 162.00 (VK+HL)/2 -174.38 -2,790.10 -156.942 -2511.09 -217.975 -3487.625 

45 164.00 (VK+HL)/2 -174.38 -2,441.30 -156.942 -2197.17 -217.975 -3051.625 

46 178 (VK+HL)/2 -174.38 0 -156.942 0 -217.975 0 

 

g. Giai ®o¹n 7 : C¨ng c¸p, th¸o v¸n khu«n ®èt hîp long 

Sau khi bª t«ng ®¹t ®ñ c­êng ®é, tiÕn hµnh c¨ng c¸p d­¬ng vµ th¸o xe ®óc ®èt hîp long. ViÖc 
th¸o xe ®óc t­¬ng ®­¬ng víi viÖc t¸c dông ng­îc trë l¹i cña träng l­îng xe ®óc, trªn s¬ ®å liªn 
tôc. 

S¬ ®å tÝnh: 

VK VK
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TiÕt diÖn 

Kho¶ng 
c¸ch  T¶i träng 

Lùc c¾t M«men Ptt<1 Mtt<1 Ptt>1 Mtt>1 

M KN KNm KN KNm KN KNm 

1 0.00 VK/2 -25.84 0.00 -23.256 0 -32.3 0 

2 14.00 VK/2 -25.84 361.75 -23.256 325.575 -32.3 452.1875 

3 16.00 VK/2 -25.84 413.43 -23.256 372.087 -32.3 516.7875 

4 20.50 VK/2 -25.84 529.71 -23.256 476.739 -32.3 662.1375 

5 25.00 VK/2 -25.84 645.98 -23.256 581.382 -32.3 807.475 

6 28.50 VK/2 -25.84 736.42 -23.256 662.778 -32.3 920.525 

7 32.00 VK/2 -25.84 826.86 -23.256 744.174 -32.3 1033.575 

8 35.50 VK/2 -25.84 917.30 -23.256 825.57 -32.3 1146.625 

9 39.00 VK/2 -25.84 1,007.70 -23.256 906.93 -32.3 1259.625 

10 42.50 VK/2 -25.84 1,098.20 -23.256 988.38 -32.3 1372.75 

11 46.00 VK/2 -25.84 1,188.60 -23.256 1069.74 -32.3 1485.75 

12 51 VK/2 -25.84 1,317.80 -23.256 1186.02 -32.3 1647.25 

13T 52.00 VK/2 -25.84 1,343.60 -23.256 1209.24 -32.3 1679.5 

13P 52.00 VK/2 75.00 1,343.60 67.5 1209.24 93.75 1679.5 

14 53 VK/2 75.00 1,268.60 67.5 1141.74 93.75 1585.75 

15 58.00 VK/2 75.00 893.65 67.5 804.285 93.75 1117.0625 

16 61.50 VK/2 75.00 631.15 67.5 568.035 93.75 788.9375 

17 65.00 VK/2 75.00 368.65 67.5 331.785 93.75 460.8125 

18 68.50 VK/2 75.00 106.15 67.5 95.535 93.75 132.6875 

19 72.00 VK/2 75.00 -156.35 67.5 -140.715 93.75 -195.4375 

20 75.50 VK/2 75.00 -418.85 67.5 -376.965 93.75 -523.5625 

21 79.0 VK/2 75.00 -681.35 67.5 -613.215 93.75 -851.6875 

22 83.5 VK/2 75.00 -1,018.90 67.5 -917.01 93.75 -1273.625 

23 88.00 VK/2 75.00 -1,356.40 67.5 -1220.76 93.75 -1695.5 

24 90.00 VK/2 -75.00 -1,356.40 -67.5 -1220.76 -93.75 -1695.5 

25 94.50 VK/2 -75.00 -1,018.90 -67.5 -917.01 -93.75 -1273.625 

26 99.00 VK/2 -75.00 -681.35 -67.5 -613.215 -93.75 -851.6875 

27 102.50 VK/2 -75.00 -418.85 -67.5 -376.965 -93.75 -523.5625 

28 106.00 VK/2 -75.00 -156.35 -67.5 -140.715 -93.75 -195.4375 

29 109.50 VK/2 -75.00 106.15 -67.5 95.535 -93.75 132.6875 

30 113.00 VK/2 -75.00 368.65 -67.5 331.785 -93.75 460.8125 
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31 116.50 VK/2 -75.00 631.15 -67.5 568.035 -93.75 788.9375 

32 120.00 VK/2 -75.00 893.65 -67.5 804.285 -93.75 1117.0625 

33 125 VK/2 -75.00 1,268.60 -67.5 1141.74 -93.75 1585.75 

34T 126.00 VK/2 -75.00 1,343.60 -67.5 1209.24 -93.75 1679.5 

34P 126.00 VK/2 25.84 1,343.60 23.256 1209.24 32.3 1679.5 

35 127 VK/2 25.84 1,317.80 23.256 1186.02 32.3 1647.25 

36 132.00 VK/2 25.84 1,188.60 23.256 1069.74 32.3 1485.75 

37 135.50 VK/2 25.84 1,098.20 23.256 988.38 32.3 1372.75 

38 139.00 VK/2 25.84 1,007.70 23.256 906.93 32.3 1259.625 

39 142.50 VK/2 25.84 917.30 23.256 825.57 32.3 1146.625 

40 146.00 VK/2 25.84 826.86 23.256 744.174 32.3 1033.575 

41 149.50 VK/2 25.84 736.42 23.256 662.778 32.3 920.525 

42 153.00 VK/2 25.84 645.98 23.256 581.382 32.3 807.475 

43 157.50 VK/2 25.84 529.71 23.256 476.739 32.3 662.1375 

44 162.00 VK/2 25.84 413.43 23.256 372.087 32.3 516.7875 

45 164.00 VK/2 25.84 361.75 23.256 325.575 32.3 452.1875 

46 178 VK/2 25.84 0.00 23.256 0 32.3 0 

 

 B¶ng tæng hîp néi lùc cña c¸c giai ®o¹n thi c«ng 
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TiÕt 
diÖn 

Kho¶ng 
c¸ch 

Lùc c¾t(KN) M« men(KNm) 

Tiªu chuÈn TÝnh to¸n Tiªu chuÈn TÝnh to¸n 

1 0.00 -2807.7375 -2,246.19 0 0 

2 14.00 508.8125 407.05 17640.06 14112.05 

3 16.00 729.9125 583.93 16621.91 13297.53 

4 20.50 1695.7875 1,356.63 11166.39 8933.11 

5 25.00 2675.1625 2,140.13 1337.85 1070.28 

6 28.50 3454.4125 2,763.53 -9385.73 -7508.58 
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7 32.00 4256.2875 3,405.03 -22877.9 -18302.34 

8 35.50 5086.7875 4,069.43 -39229 -31383.2 

9 39.00 5951.7875 4,761.43 -58553.3 -46842.66 

10 42.50 6857.1625 5,485.73 -80986.3 -64789 

11 46.00 7807.6625 6,246.13 -106682 -85345.5 

12 51 9285.2875 7,428.23 -149412 -119529.8 

13T 52.00 10058.2875 8,046.63 -159080 -127264.1 

13P 52.00 -9549.475 -7,639.58 -159080 -127264.1 

14 53 -8756.85 -7,005.48 -149922 -119937.2 

15 58.00 -7303.475 -5,842.78 -109735 -87787.75 

16 61.50 -6351.1 -5,080.88 -85819.6 -68655.65 

17 65.00 -5444.975 -4,355.98 -65168.2 -52134.55 

18 68.50 -4579.225 -3,663.38 -47624.4 -38099.55 

19 72.00 -3748.35 -2,998.68 -33054.3 -26443.45 

20 75.50 -2946.1 -2,356.88 -21342.9 -17074.35 

21 79.0 -2166.6 -1,733.28 -12400.3 -9920.25 

22 83.5 -1187.1 -949.68 -4861.5 -3889.2 

23 88.00 -221.1 -176.88 -1695.5 -1356.4 

24 90.00 221.1 176.88 -1695.5 -1356.4 

25 94.50 1187.1 949.68 -4861.5 -3889.2 

26 99.00 2166.6 1,733.28 -12400.3 -9920.25 

27 102.50 2946.1 2,356.88 -21342.9 -17074.35 

28 106.00 3748.35 2,998.68 -33054.3 -26443.45 

29 109.50 4579.225 3,663.38 -47624.4 -38099.55 

30 113.00 5444.975 4,355.98 -65168.2 -52134.55 

31 116.50 6351.1 5,080.88 -85819.6 -68655.65 

32 120.00 7303.475 5,842.78 -109735 -87787.75 

33 125 8756.85 7,005.48 -149922 -119937.2 

34T 126.00 9549.475 7,639.58 -159080 -127264.1 

34P 126.00 -10058.288 -8,046.63 -159080 -127264.1 

35 127 -9285.2875 -7,428.23 -149412 -119529.8 

36 132.00 -7807.6625 -6,246.13 -106682 -85345.5 

37 135.50 -6857.1625 -5,485.73 -80986.3 -64789 

38 139.00 -5951.7875 -4,761.43 -58553.3 -46842.66 

39 142.50 -5086.7875 -4,069.43 -39229 -31383.2 

40 146.00 -4256.2875 -3,405.03 -22877.9 -18302.34 

41 149.50 -3454.4125 -2,763.53 -9385.73 -7508.58 

42 153.00 -2675.1625 -2,140.13 1337.85 1070.28 
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43 157.50 -1695.7875 -1,356.63 11166.39 8933.11 

44 162.00 -729.9125 -583.93 16621.91 13297.53 

45 164.00 -508.8125 -407.05 17640.06 14112.05 

46 178 2807.7375 2,246.19 0 0 

 

h. Giai ®o¹n 8: Giai ®o¹n hoµn thiÖn 

Thi c«ng lan can, líp mui luyÖn, phßng n­íc, líp b¶o vÖ, bªt«ng asphalt. (tÜnh t¶i giai ®o¹n 2) 

T¶i träng t¸c dông coi lµ t¶i ph©n bè ®Òu trªn toµn bé chiÒu dµi. T¶i träng lan can(DC2),  

    +T¶i träng líp mÆt cÇu (DW) 

              DW=dlp*Blp* lp  

           Trong ®ã: 

              dlp : chiÒu daú trung b×nh cña líp mÆt ®­êng,lÊy trong thiÕt kÕ s¬ bé=12 cm =0.12 m 

              Blp : bÒ réng cña c¸c líp mÆt ®­êng,B=11 m . 

              lp  :  tû träng cña líp phñ,lÊy trung b×nh =22.5 KN/m 

               DW=0.12*11*22.5=29.7 KN/m 

 

     + TÜnh t¶i lan can(DC2) ph©n bè ®Òu tÝnh c¶ 2 bªn lan can 

              DC2=2*0.24*24=11.52 KN/m 

S¬ ®å tÝnh: 

 

BiÓu ®å m«men thu ®­îc khi m« hinh hãa kÕt cÊu b»ng phÇn mÒm Midas Civil 
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Néi lùc do LAN CAN g©y ra  

Tiet 
dien Mtc Vtc Mtc*1.25(KN.m) mtc*0.9(KN.m) Vtc*1.25(KN) Vtc*0.9(KN) 

1 0.00 -178.36 0.00 0.00 -222.95 -160.524 

2 1370.00 -17.36 1712.50 1233.00 -21.6975 -15.6222 

3 1381.70 5.64 1727.13 1243.53 7.053 5.07816 

4 1239.90 57.39 1549.88 1115.91 71.73625 51.6501 

5 865.19 109.12 1081.49 778.67 136.4 98.208 

6 412.75 149.34 515.94 371.48 186.675 134.406 

7 -180.56 189.54 -225.70 -162.50 236.925 170.586 

8 -914.74 229.70 -1143.43 -823.27 287.125 206.73 

9 
-

1789.80 269.82 -2237.25 -1610.82 337.275 242.838 

10 
-

2805.70 309.89 -3507.13 -2525.13 387.3625 278.901 

11 
-

3962.60 349.86 -4953.25 -3566.34 437.325 314.874 

12 
-

5656.90 402.39 -7071.13 -5091.21 502.9875 362.151 

13t 
-

6273.40 -419.60 -7841.75 -5646.06 -524.5 -377.64 

13p 
-

6273.40 -425.50 -7841.75 -5646.06 -531.875 -382.95 

14 
-

5648.10 -407.34 -7060.13 -5083.29 -509.175 -366.606 

15 
-

3927.40 -355.92 -4909.25 -3534.66 -444.9 -320.328 

16 
-

2750.10 -315.87 -3437.63 -2475.09 -394.8375 -284.283 

17 
-

1713.70 -275.77 -2142.13 -1542.33 -344.7125 -248.193 

18 -818.09 -235.62 -1022.61 -736.28 -294.525 -212.058 

19 -63.41 -195.43 -79.26 -57.07 -244.2875 -175.887 
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20 550.41 -155.22 688.01 495.37 -194.025 -139.698 

21 1023.30 -114.99 1279.13 920.97 -143.7375 -103.491 

22 1424.40 -63.25 1780.50 1281.96 -79.0625 -56.925 

23 1592.60 -11.50 1990.75 1433.34 -14.375 -10.35 

24 1592.60 11.50 1990.75 1433.34 14.375 10.35 

25 1424.40 63.25 1780.50 1281.96 79.0575 56.9214 

26 1023.30 114.98 1279.13 920.97 143.725 103.482 

27 550.41 155.20 688.01 495.37 194 139.68 

28 -63.41 195.39 -79.26 -57.07 244.2375 175.851 

29 -818.09 235.55 -1022.61 -736.28 294.4375 211.995 

30 
-

1713.70 275.67 -2142.13 -1542.33 344.5875 248.103 

31 
-

2750.10 315.74 -3437.63 -2475.09 394.675 284.166 

32 
-

3927.40 355.71 -4909.25 -3534.66 444.6375 320.139 

33 
-

5648.10 408.25 -7060.13 -5083.29 510.3125 367.425 

34t 
-

6273.40 425.50 -7841.75 -5646.06 531.875 382.95 

34p 
-

6273.40 -419.64 -7841.75 -5646.06 -524.55 -377.676 

35 
-

5656.90 -401.50 -7071.13 -5091.21 -501.875 -361.35 

36 
-

3962.60 -350.07 -4953.25 -3566.34 -437.5875 -315.063 

37 
-

2805.70 -310.02 -3507.13 -2525.13 -387.525 -279.018 

38 
-

1789.80 -269.92 -2237.25 -1610.82 -337.4 -242.928 

39 -914.74 -229.77 -1143.43 -823.27 -287.2125 -206.793 

40 -180.56 -189.58 -225.70 -162.50 -236.975 -170.622 

41 412.75 -149.37 515.94 371.48 -186.7125 -134.433 

42 865.19 -109.14 1081.49 778.67 -136.425 -98.226 

43 1239.90 -57.39 1549.88 1115.91 -71.74 -51.6528 

44 1381.70 -5.64 1727.13 1243.53 -7.053 -5.07816 

45 1370.00 17.36 1712.50 1233.00 21.6975 15.6222 

46 0.00 178.36 0.00 0.00 222.95 160.524 

 

Néi lùc do LíP PHñ g©y ra  

Tiet 
dien 

Vtc Mtc Mtc*1.5(KN.m) Mtc*0.65(KN.m) Vtc*1.5(KN) Vtc*0.65(KN) 

1 -460.63 0 0 0 -690.945 -299.4095 

2 -44.83 3538.19 5307.285 2299.8235 -67.245 -29.1395 

3 14.57 3568.44 5352.66 2319.486 21.855 9.4705 

4 148.21 3202.16 4803.24 2081.404 222.315 96.3365 

5 281.82 2234.45 3351.675 1452.3925 422.73 183.183 

6 385.69 1065.98 1598.97 692.887 578.535 250.6985 

7 489.5 -466.31 -699.465 -303.1015 734.25 318.175 

8 593.23 -2362.43 -3543.645 -1535.5795 889.845 385.5995 

9 696.84 -4622.37 -6933.555 -3004.5405 1045.26 452.946 
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10 800.32 -7246.13 -10869.195 -4709.9845 1200.48 520.208 

11 903.55 -10233.72 -15350.58 -6651.918 1355.325 587.3075 

12 1039.22 -14609.51 -21914.265 -9496.1815 1558.83 675.493 

13t 1083.77 -16201.75 -24302.625 -10531.1375 1625.655 704.4505 

13p -1098.9 -16201.75 -24302.625 -10531.1375 -1648.35 -714.285 

14 -1052 -14586.82 -21880.23 -9481.433 -1578 -683.8 

15 -919.2 -10142.95 -15214.425 -6592.9175 -1378.8 -597.48 

16 -815.78 -7102.42 -10653.63 -4616.573 -1223.67 -530.257 

17 -712.21 -4425.7 -6638.55 -2876.705 -1068.315 -462.9365 

18 -608.52 -2112.82 -3169.23 -1373.333 -912.78 -395.538 

19 -504.73 -163.75 -245.625 -106.4375 -757.095 -328.0745 

20 -400.88 1421.48 2132.22 923.962 -601.32 -260.572 

21 -296.98 2642.9 3964.35 1717.885 -445.47 -193.037 

22 -163.35 3678.68 5518.02 2391.142 -245.025 -106.1775 

23 -29.7 4113.05 6169.575 2673.4825 -44.55 -19.305 

24 29.7 4113.05 6169.575 2673.4825 44.55 19.305 

25 163.34 3678.68 5518.02 2391.142 245.01 106.171 

26 296.95 2642.9 3964.35 1717.885 445.425 193.0175 

27 400.82 1421.48 2132.22 923.962 601.23 260.533 

28 504.62 -163.75 -245.625 -106.4375 756.93 328.003 

29 608.35 -2112.82 -3169.23 -1373.333 912.525 395.4275 

30 711.95 -4425.7 -6638.55 -2876.705 1067.925 462.7675 

31 815.42 -7102.42 -10653.63 -4616.573 1223.13 530.023 

32 918.65 -10142.95 -15214.425 -6592.9175 1377.975 597.1225 

33 1054.35 -14586.82 -21880.23 -9481.433 1581.525 685.3275 

34t 1098.9 -16201.75 -24302.625 -10531.1375 1648.35 714.285 

34p 
-

1083.77 
-16201.75 -24302.625 -10531.1375 -1625.655 -704.4505 

35 
-

1036.91 
-14609.51 -21914.265 -9496.1815 -1555.365 -673.9915 

36 -904.1 -10233.72 -15350.58 -6651.918 -1356.15 -587.665 

37 -800.67 -7246.13 -10869.195 -4709.9845 -1201.005 -520.4355 

38 -697.09 -4622.37 -6933.555 -3004.5405 -1045.635 -453.1085 

39 -593.4 -2362.43 -3543.645 -1535.5795 -890.1 -385.71 

40 -489.61 -466.31 -699.465 -303.1015 -734.415 -318.2465 

41 -385.75 1065.98 1598.97 692.887 -578.625 -250.7375 

42 -281.85 2234.45 3351.675 1452.3925 -422.775 -183.2025 

43 -148.22 3202.16 4803.24 2081.404 -222.33 -96.343 

44 -14.57 3568.44 5352.66 2319.486 -21.855 -9.4705 

45 44.83 3538.19 5307.285 2299.8235 67.245 29.1395 

46 460.63 0 0 0 690.945 299.4095 

 

i. Giai ®o¹n 9: §­a kÕt cÊu vµo khai th¸c sö dông 

Trong giai ®o¹n nµy kÕt cÊu nhÞp ®­îc tÝnh to¸n víi c¸c t¶i träng khai th¸c: 

T¶i träng ng­êi (PL=0.3 KN/m2), PL = 3 x 1= 3 KN/m 

Ho¹t t¶i HL93 

 

 

Tæng hîp Lùc c¾t do ho¹t t¶i g©y ra  
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TiÕt diÖn 

Kho¶ng 
c¸ch  NG HL93K HL93M 

m Vmax(KN) Vmin(KN) Vmax(KN) Vmin(KN) Vmax(KN) Vmin(KN) 

1 
0 

72.11 -211.8 295.89 
-

1179.65 252.17 -986.6 

2 14 95.4 -109.1 432.48 -680.73 392.7 -570.86 

3 16 102.42 -98.12 487.2 -621.02 434.72 -521.42 

4 20.5 121.31 -76.5 613.21 -498.06 531.94 -419.72 

5 25.5 144.18 -58.89 740.69 -391.06 632.46 -331.48 

6 28.5 164.48 -47.72 839.7 -318.38 712.08 -271.91 

7 32 186.76 -38.54 938.16 -254.21 792.46 -219.71 

8 35.5 210.84 -31.18 1035.71 -197.76 873.46 -174.25 

9 39 236.54 -25.49 1132.36 -148.18 955.06 -134.85 

10 42.5 263.72 -21.31 1228.26 -104.67 1037.31 -100.85 

11 46 292.23 -18.54 1323.55 -82.98 1120.21 -71.64 

12 51 331.71 -16.91 1450.3 -79.7 1231.87 -66.53 

13T 52 345.1 -16.8 1491.6 -79.5 1268.7 -63.3 

13P 
52 

39.21 -372.21 185.48 
-

1552.08 154.74 
-

1325.59 

14 
53 

39.21 -358 185.26 
-

1509.56 154.58 
-

1287.38 

15 
58 

40.62 -319.17 188.24 
-

1393.03 157.55 
-

1183.19 

16 
61.5 

42.96 -290.16 193.14 
-

1302.04 162.43 
-

1102.81 

17 
65 

46.48 -262.3 200.49 
-

1210.52 169.77 
-

1022.94 

18 
68.5 

51.3 -235.7 218.82 
-

1118.48 199.13 -943.58 

19 
72 

57.53 -210.48 266.88 
-

1026.05 237.8 -864.84 

20 75.5 65.31 -186.79 321.28 -933.63 281.94 -786.95 

21 79 74.75 -164.75 382.35 -841.91 331.78 -710.3 

22 83.5 89.54 -139.04 470.68 -726.44 404.16 -614.59 

23 88 107.46 -116.46 569.33 -616.06 485.16 -523.6 

24 90 116.46 -107.46 616.05 -569.32 523.6 -485.16 

25 94.5 139.03 -89.53 726.39 -470.65 614.55 -404.14 

26 99 164.73 -74.75 841.81 -382.3 710.22 -331.74 

27 102.5 186.76 -65.3 933.48 -321.23 786.83 -281.9 

28 106 210.44 -57.52 1025.83 -266.82 864.65 -237.75 

29 109.5 235.63 -51.28 1118.16 -218.76 943.31 -199.07 

30 113 262.21 -46.46 1210.09 -200.42 1022.57 -169.71 

31 116.5 290.04 -42.94 1301.46 -193.05 1102.33 -162.36 

32 120 318.97 -40.6 1392.19 -188.13 1182.47 -157.45 

33 125 358.8 -39.3 1512.93 -185.67 1290.26 -154.93 

34T 126 372.2 -39.2 1552.1 -185.5 1325.6 -154.7 

34P 
126 

16.8 -345.11 79.48 
-

1491.63 66.31 
-

1268.71 

35 
127 

16.87 -330.98 79.53 
-

1447.07 66.38 
-

1229.13 

36 
132 

18.55 -292.41 83.03 
-

1324.35 71.69 
-

1120.89 

37 
135.5 

21.32 -263.84 104.72 -1228.8 100.89 
-

1037.77 

38 139 25.5 -236.63 148.24 - 134.9 -955.4 
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1132.76 

39 
142.5 

31.19 -210.9 197.82 
-

1036.01 174.3 -873.71 

40 146 38.55 -186.8 254.27 -938.36 219.76 -792.63 

41 149.5 47.72 -164.51 318.43 -839.82 271.95 -712.19 

42 153 58.9 -144.2 391.11 -740.77 331.52 -632.53 

43 157.5 76.51 -121.31 498.09 -613.24 419.75 -531.97 

44 162 98.12 -102.42 621.02 -487.2 521.42 -434.72 

45 164 109.1 -95.4 680.73 -432.48 570.86 -392.7 

46 178 211.8 -72.11 1179.65 -295.89 986.6 -252.17 

 

 

 

Tæng hîp M« men do ho¹t t¶i g©y ra 

TiÕt diÖn 

Kho¶ng 
c¸ch  NG HL93K HL93M 

m Mmax(KNm) Mmin(KN.m) Mmax(KN.m) Mmin(KN.m) Mmax(KN.m) Mmin(KN.m) 

1 0 0 0 0 0 0 0 

2 14 2083.26 -1009.53 10684.04 -4142.5 9145.91 -3530.34 

3 16 2236.87 -1153.75 11360.25 -4734.28 9727.06 -4034.67 

4 20.5 2450.86 -1478.24 12151.51 -6065.8 10436.38 -5169.43 

5 25.5 2482.61 -1802.73 12030.76 -7397.32 10384.88 -6304.18 

6 28.5 2381.3 -2055.12 11414.65 -8432.95 9882.3 -7186.76 

7 32 2169.74 -2307.5 10341.06 -9468.57 8996.1 -8069.35 

8 35.5 1847.93 -2559.88 8844.12 -10504.2 7750.08 -8951.93 

9 39 1447.36 -2843.75 7018.7 -11605.2 6228.9 -9899.87 

10 42.5 1148.55 -3339.63 5260.5 -13146.2 4820.16 -11287.9 

11 46 953.75 -4049.77 4031.51 -15131.9 3536.44 -13120.6 

12 51 860.61 -5282.14 4038.93 -18347.8 3373.66 -16139.7 

13T 52 873.7 -5777.55 4133 -19595.4 3447.97 -17321.7 

13P 52 873.7 -5777.55 4133 -19595.4 3447.97 -17321.7 

14 53 823.04 -5237.52 3871.7 -17734 3232.79 -15685.5 

15 58 761.06 -3828.92 3274.62 -12736 2844.24 -11313.3 

16 61.5 794.94 -2941.43 3905.03 -10500 3655.29 -9202.1 

17 65 891.38 -2226.74 5081.25 -8652.27 4532.76 -7461.96 

18 68.5 1045.78 -1680.27 6279.84 -7153.68 5462.73 -6070.97 

19 72 1258.77 -1302.63 7493.93 -6005.52 6441.2 -5030.41 

20 75.5 1590.69 -1154.17 8838.95 -5333.03 7586.23 -4465.53 

21 79 1960.82 -1154.17 10133.58 -4968.68 8721.42 -4208.78 

22 83.5 2274.69 -1154.17 11249.95 -4500.24 9699.08 -3878.68 

23 88 2406.32 -1154.17 11724.44 -4031.79 10113.07 -3548.57 

24 90 2406.31 -1154.17 11724.44 -4031.79 10113.07 -3548.57 

25 94.5 2274.69 -1154.17 11249.95 -4500.24 9699.08 -3878.68 

26 99 1960.81 -1154.17 10133.58 -4968.68 8721.42 -4208.78 

27 102.5 1590.69 -1154.17 8838.95 -5333.03 7586.23 -4465.53 

28 106 1258.77 -1302.63 7493.93 -6005.52 6441.2 -5030.41 

29 109.5 1045.78 -1680.27 6279.84 -7153.68 5462.73 -6070.97 

30 113 891.38 -2226.74 5081.25 -8652.27 4532.76 -7461.97 

31 116.5 794.94 -2941.43 3905.03 -10500 3655.29 -9202.1 

32 120 761.06 -3828.92 3274.62 -12736 2844.24 -11313.3 

33 125 823.04 -5237.52 3871.7 -17734 3232.79 -15685.5 
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34T 126 873.7 -5777.55 4133 -19595.4 3447.97 -17321.7 

34P 126 873.7 -5777.55 4133 -19595.4 3447.97 -17321.7 

35 127 860.61 -5282.14 4038.93 -18347.8 3373.66 -16139.7 

36 132 953.75 -4049.78 4031.51 -15131.9 3536.44 -13120.6 

37 135.5 1148.55 -3339.63 5260.5 -13146.2 4820.16 -11287.9 

38 139 1447.36 -2843.75 7018.7 -11605.2 6228.9 -9899.87 

39 142.5 1847.93 -2559.88 8844.12 -10504.2 7750.08 -8951.93 

40 146 2169.74 -2307.5 10341.06 -9468.57 8996.1 -8069.35 

41 149.5 2381.3 -2055.12 11414.66 -8432.95 9882.3 -7186.76 

42 153 2482.61 -1802.73 12030.76 -7397.32 10384.88 -6304.18 

43 157.5 2450.86 -1478.24 12151.51 -6065.8 10436.38 -5169.43 

44 162 2236.87 -1153.75 11360.25 -4734.28 9727.06 -4034.67 

45 164 2083.26 -1009.53 10684.04 -4142.5 9145.91 -3530.34 

46 178 0 0 0 0 0 0 

 

iv.3 Tæ hîp néi lùc 

Sö dông phÇn mÒm MIDAS civil7.01  ®Ó ph©n tÝch kÕt cÊu øng víi tõng s¬ ®å vµ t¶i träng nh­ 
trªn. Sau ®ã tæ hîp b»ng c¸ch céng néi lùc cña c¸c b­íc thi c«ng (trong giai ®o¹n thi c«ng) ta 
®­îc néi lùc thi c«ng, phÇn nµy chÝnh néi lùc do t¶i träng kÕt cÊu DC1. Néi lùc do tÜnh t¶i giai 
®o¹n 2 gåm lan can (DC2), vµ líp mÆt cÇu(DW). Tæ hîp víi ho¹t t¶i khi khai th¸c ta ®­îc néi lùc 
thiÕt kÕ. 

IV3.1. Tæ hîp theo tr¹ng th¸i giíi h¹n C§ I 

- Tæ hîp M« men theo tr¹ng th¸i giíi h¹n c­êng ®é I (§iÒu 3.4.1) 

 MU = ( P.M DC1 + P MDC2 + P M DW +1.75MLL+IM +1.75MPL ) 

- Tæ hîp Lùc c¾t theo tr¹ng th¸i giíi h¹n c­êng ®é I (§iÒu 3.4.1) 

 QU = ( P QDC1 + P QDC2 + P QDW +1.75QLL+IM +1.75QPL ) 

- Trong ®ã : 

    MU    : M« men tÝnh to¸n theo tr¹ng th¸i giíi h¹n c­êng ®é I. 

     QU   : Lùc c¾t tÝnh to¸n theo tr¹ng th¸i giíi h¹n c­êng ®é I. 

      P    : HÖ sè x¸c ®Þnh theo theo b¶ng 3.4.1-2 

      §èi víi DC1 vµ DC2 :     P max =1.25, P min= 0.9 

      §èi víi DW               :     P max =1.5, P min= 0.65 

         : HÖ sè ®iÒu chØnh t¶i träng liªn quan ®Õn tÝnh dÎo, tÝnh d­, vµ sù quan träng trong khai 

th¸c x¸c ®Þnh theo §iÒu 1.3.2. 

 = i D R  0.95 

      HÖ sè liªn quan ®Õn tÝnh dÎo D = 1  

      HÖ sè liªn quan ®Õn tÝnh d­  R = 1 

      HÖ sè liªn quan ®Õn tÇm quan träng trong khai th¸c : i ≥ 1.05  

     CÇu quan träng nªn i = 1.05 

 VËy  = 1.05 
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IM:   HÖ sè xung kÝch IM = 25% (tiªu chuÈn 22TCN 272-05). 

IV3.2. Tæ hîp theo tr¹ng th¸i giíi h¹n SD 

MU = (MDC1 + MDC2 + MDW + MLL+IM + MPL) 

QU = (QDC1 + QDC2 + QDW + QLL+IM + QPL) 

         M DC1, Q DC1 , M DC2, Q DC2: M«men, lùc c¾t do t¶i träng b¶n th©n vµ nh÷ng thµnh phÇn   phi kÕt cÊu 
g¾n vµo (lan can, bé hµnh vv…) 

         M DW, Q DW : M«men, lùc c¾t do t¶i träng líp phñ. 

         MLL+IM , QLL+IM : M«men, lùc c¾t do ho¹t t¶i g©y ra cã kÓ ®Õn hÖ sè xung kÝch. 

         MPL, QPL : M« men, lùc c¾t do t¶i träng ng­êi g©y ra. 

KÕt qu¶ néi lùc c¸c giai ®o¹n vµ tæ hîp ë c¸c TTGH, biÓu ®å néi lùc ë TTGHSD1 thÓ hiÖn nh­ 

b¶ng vµ biÓu ®å sau: 
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Tæ hîp m« men theo c¸c tr¹ng th¸i giíi h¹n 

TiÕt 
diÖn 

Kho¶ng 
c¸ch  

DC1 DC2 DW LL 
Tæ hîp néi lùc theo 

TTGSD 
Tæ hîp néi lùc theo 

TTGHCD 

m 
M 

(KNm) 
M (KNm) M (KNm) Mmax(KNm) Mmin(KNm) Mmax(KNm) Mmin(KNm) Mmax(KNm) Mmin(KNm) 

1 0 0 0.00 0 0.00 0.00 0.00 0.00 0 0 

2 14 14112.05 1370.00 3538.19 12767.30 -5152.03 31787.54 13868.21 47002.63 12156.84 

3 16 13297.53 1381.70 3568.44 13597.12 -5888.03 31844.79 12359.64 47496.69 9880.893 

4 20.5 8933.11 1239.90 3202.16 14602.37 -7544.04 27977.54 5831.13 43073.64 1161.618 

5 25.5 1070.28 865.19 2234.45 14513.37 -9200.05 18683.29 -5030.13 31169.4 -12531.2 

6 28.5 -7508.58 412.75 1065.98 13795.95 -10488.07 7766.10 -16517.92 16872.11 -26675.5 

7 32 
-

18302.34 
-180.56 -466.31 12510.80 -11776.07 -6438.41 -30725.28 -1449.64 -44411.2 

8 35.5 -31383.2 -914.74 
-

2362.43 
10692.05 -13064.08 -23968.32 -47724.45 -22876.8 -66778.2 

9 39 
-

46842.66 
-

1789.80 
-

4622.37 
8466.06 -14448.93 -44788.77 -67703.76 -48353.1 -93009.8 

10 42.5 -64789 
-

2805.70 
-

7246.13 
6409.05 -16485.83 -68431.78 -91326.66 -77005.6 -124213 

11 46 -85345.5 
-

3962.60 
-

10233.7 
4985.26 -19181.71 -94556.56 -118723.53 -108176 -160554 

12 51 
-

119529.8 

-
5656.90 

-
14609.5 

4899.54 -23629.95 -134896.67 -163426.16 -155425 -219750 

13T 52 
-

127264.1 

-
6273.40 

-
16201.8 

5006.70 -25372.98 -144732.55 -175112.23 -166496 -235627 

13P 52 
-

127264.1 
-

6273.40 
-

16201.8 
5006.70 -25372.98 -144732.55 -175112.23 -166496 -235627 

14 53 
-

119937.2 

-
5648.10 

-
14586.8 

4694.74 -22971.50 -135477.38 -163143.62 -156270 -219062 

15 58 
-

87787.75 

-
3927.40 

-10143 4035.68 -16564.88 -97822.42 -118422.98 -112800 -158847 

16 61.5 
-

68655.65 

-
2750.10 

-
7102.42 

4699.97 -13441.44 -73808.20 -91949.61 -84686.3 -123433 

17 65 
-

52134.55 

-
1713.70 

-4425.7 5972.63 -10879.01 -52301.32 -69152.96 -59135.1 -92987.1 

18 68.5 
-

38099.55 
-818.09 

-
2112.82 

7325.62 -8833.95 -33704.84 -49864.41 -36914.2 -67275.7 

19 72 
-

26443.45 
-63.41 -163.75 8752.70 -7308.15 -17917.91 -33978.76 -17900.6 -46168.5 

20 75.5 
-

17074.35 
550.41 1421.48 10429.64 -6487.20 -4672.82 -21589.66 -270.838 -31276.2 

21 79 -9920.25 1023.30 2642.9 12094.40 -6122.85 5840.35 -12376.90 14008.4 -20476.4 

22 83.5 -3889.2 1424.40 3678.68 13524.64 -5654.41 14738.52 -4440.53 26105.16 -11083.6 

23 88 -1356.4 1592.60 4113.05 14130.76 -5185.96 18480.01 -836.71 31193.63 -6664.12 

24 90 -1356.4 1592.60 4113.05 14130.75 -5185.96 18480.00 -836.71 31193.63 -6664.12 

25 94.5 -3889.2 1424.40 3678.68 13524.64 -5654.41 14738.52 -4440.53 26105.16 -11083.6 

26 99 -9920.25 1023.30 2642.9 12094.39 -6122.85 5840.34 -12376.90 14008.4 -20476.4 

27 102.5 
-

17074.35 
550.41 1421.48 10429.64 -6487.20 -4672.82 -21589.66 -270.838 -31276.2 

28 106 
-

26443.45 
-63.41 -163.75 8752.70 -7308.15 -17917.91 -33978.76 -17900.6 -46168.5 

29 109.5 
-

38099.55 
-818.09 

-
2112.82 

7325.62 -8833.95 -33704.84 -49864.41 -36914.2 -67275.7 
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30 113 
-

52134.55 
-

1713.70 
-4425.7 5972.63 -10879.01 -52301.32 -69152.96 -59135.1 -92987.1 

31 116.5 
-

68655.65 

-
2750.10 

-
7102.42 

4699.97 -13441.44 -73808.20 -91949.61 -84686.3 -123433 

32 120 
-

87787.75 

-
3927.40 

-10143 4035.68 -16564.87 -97822.42 -118422.97 -112800 -158847 

33 125 
-

119937.2 

-
5648.10 

-
14586.8 

4694.74 -22971.50 -135477.38 -163143.62 -156270 -219062 

34T 126 
-

127264.1 

-
6273.40 

-
16201.8 

5006.70 -25372.98 -144732.55 -175112.23 -166496 -235627 

34P 126 
-

127264.1 

-
6273.40 

-
16201.8 

5006.70 -25372.98 -144732.55 -175112.23 -166496 -235627 

35 127 
-

119529.8 
-

5656.90 
-

14609.5 
4899.54 -23629.95 -134896.67 -163426.16 -155425 -219750 

36 132 -85345.5 
-

3962.60 
-

10233.7 
4985.26 -19181.72 -94556.56 -118723.54 -108176 -160554 

37 135.5 -64789 
-

2805.70 
-

7246.13 
6409.05 -16485.83 -68431.78 -91326.66 -77005.6 -124213 

38 139 
-

46842.66 

-
1789.80 

-
4622.37 

8466.06 -14448.93 -44788.77 -67703.76 -48353.1 -93009.8 

39 142.5 -31383.2 -914.74 
-

2362.43 
10692.05 -13064.08 -23968.32 -47724.45 -22876.8 -66778.2 

40 146 
-

18302.34 
-180.56 -466.31 12510.80 -11776.07 -6438.41 -30725.28 -1449.64 -44411.2 

41 149.5 -7508.58 412.75 1065.98 13795.96 -10488.07 7766.11 -16517.92 16872.11 -26675.5 

42 153 1070.28 865.19 2234.45 14513.37 -9200.05 18683.29 -5030.13 31169.4 -12531.2 

43 157.5 8933.11 1239.90 3202.16 14602.37 -7544.04 27977.54 5831.13 43073.64 1161.618 

44 162 13297.53 1381.70 3568.44 13597.12 -5888.03 31844.79 12359.64 47496.7 9880.893 

45 164 14112.05 1370.00 3538.19 12767.30 -5152.03 31787.54 13868.21 47002.63 12156.84 

46 178 0 0.00 0 0.00 0.00 0.00 0.00 0 0 

 

Tæ hîp lùc c¾t theo c¸c tr¹ng th¸i giíi h¹n 

 

TiÕt 
diÖn 

Kho¶ng 
c¸ch  

DC1 DC2 DW LL 
Tæ hîp néi lùc theo 

TTGSD 
Tæ hîp néi lùc theo 

TTGHCD 

m V (KN) V (KN) V(KN) Vmax(KN) Bmin(KN) Vmax(KN) Vmin(KN) Vmax(KN) Vmin(KN) 

1 0 
-2246.19 -178.36 

-460.63 368 
-

1391.45 
-2517.18 -4276.63 -2749.0 -4596.4 

2 14 407.05 -17.36 -44.83 527.88 -789.83 872.74 -444.97 1070.3 -313.3 

3 16 583.93 5.64 14.57 589.62 -719.14 1193.76 -115.00 1391.4 17.2 

4 20.5 1356.63 57.39 148.21 734.52 -574.56 2296.75 987.67 2612.1 1237.5 

5 25.5 2140.13 109.12 281.82 884.87 -449.95 3415.94 2081.12 3852.6 2451.0 

6 28.5 2763.53 149.34 385.69 1004.18 -366.1 4302.74 2932.46 4838.3 3399.5 

7 32 3405.03 189.54 489.5 1124.92 -292.75 5208.99 3791.32 5849.3 4360.7 

8 35.5 4069.43 229.70 593.23 1246.55 -228.94 6138.91 4663.42 6891.2 5341.9 

9 39 4761.43 269.82 696.84 1368.9 -173.67 7096.99 5554.42 7970.0 6350.3 

10 42.5 5485.73 309.89 800.32 1491.98 -125.98 8087.92 6469.96 9092.0 7393.1 

11 46 6246.13 349.86 903.55 1615.78 -101.52 9115.32 7398.02 10262.0 8458.8 

12 51 7428.23 402.39 1039.22 1782.01 -96.61 10651.85 8773.23 12043.2 10070.6 

13T 52 8046.63 -419.60 1083.77 1836.7 -96.3 10547.50 8614.50 12049.2 10019.5 
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13P 52 
-7639.58 -425.50 

-1098.9 224.69 
-

1924.29 
-8939.29 

-
11088.27 

-
10237.8 

-
12494.2 

14 53 
-7005.48 -407.34 

-1052 224.47 
-

1867.56 
-8240.35 

-
10332.38 

-9386.7 
-

11583.3 

15 58 -5842.78 -355.92 -919.2 228.86 -1712.2 -6889.04 -8830.10 -7802.1 -9840.2 

16 61.5 -5080.88 -315.87 -815.78 236.1 -1592.2 -5976.43 -7804.73 -6752.4 -8672.1 

17 65 
-4355.98 -275.77 

-712.21 246.97 
-

1472.82 
-5096.99 -6816.78 -5747.5 -7553.2 

18 68.5 
-3663.38 -235.62 

-608.52 270.12 
-

1354.18 
-4237.40 -5861.70 -4772.0 -6477.5 

19 72 
-2998.68 -195.43 

-504.73 324.41 
-

1236.53 
-3374.43 -4935.37 -3800.3 -5439.3 

20 75.5 
-2356.88 -155.22 

-400.88 386.59 
-

1120.42 
-2526.39 -4033.40 -2850.5 -4432.8 

21 79 
-1733.28 -114.99 

-296.98 457.1 
-

1006.66 
-1688.15 -3151.91 -1915.7 -3452.7 

22 83.5 -949.68 -63.25 -163.35 560.22 -865.48 -616.06 -2041.76 -724.6 -2221.6 

23 88 -176.88 -11.50 -29.7 676.79 -732.52 458.71 -950.60 466.4 -1013.4 

24 90 176.88 11.50 29.7 732.51 -676.78 950.59 -458.70 1013.4 -466.4 

25 94.5 949.68 63.25 163.34 865.42 -560.18 2041.69 616.09 2221.6 724.7 

26 99 1733.28 114.98 296.95 1006.54 -457.05 3151.75 1688.16 3452.5 1915.8 

27 102.5 2356.88 155.20 400.82 1120.24 -386.53 4033.14 2526.37 4432.6 2850.5 

28 106 2998.68 195.39 504.62 1236.27 -324.34 4934.96 3374.35 5439.0 3800.4 

29 109.5 3663.38 235.55 608.35 1353.79 -270.04 5861.07 4237.24 6477.0 4772.0 

30 113 4355.98 275.67 711.95 1472.3 -246.88 6815.90 5096.72 7552.6 5747.5 

31 116.5 5080.88 315.74 815.42 1591.5 -235.99 7803.54 5976.05 8671.3 6752.4 

32 120 5842.78 355.71 918.65 1711.16 -228.73 8828.30 6888.41 9838.9 7802.0 

33 125 7005.48 408.25 1054.35 1871.73 -224.97 10339.81 8243.11 11588.7 9387.1 

34T 126 7639.58 425.50 1098.9 1924.3 -224.7 11088.28 8939.28 12494.2 10237.8 

34P 126 -
8046.6304 -419.64 

-
1083.77 

96.28 
-

1836.74 
-9453.76 

-
11386.78 

-
10900.7 

-
12930.4 

35 127 
-7428.23 -401.50 

-
1036.91 

96.4 
-

1778.05 
-8770.24 

-
10644.69 

-
10069.9 

-
12038.1 

36 132 
-6246.13 -350.07 

-904.1 101.58 
-

1616.76 
-7398.72 -9117.06 -8459.0 

-
10263.2 

37 135.5 
-5485.73 -310.02 

-800.67 126.04 
-

1492.64 
-6470.38 -8089.06 -7393.2 -9092.8 

38 139 
-4761.43 -269.92 

-697.09 173.74 
-

1369.39 
-5554.70 -7097.83 -6350.4 -7970.7 

39 142.5 
-4069.43 -229.77 

-593.4 229.01 
-

1246.91 
-4663.59 -6139.51 -5341.9 -6891.6 

40 146 
-3405.03 -189.58 

-489.61 292.82 
-

1125.16 
-3791.40 -5209.38 -4360.7 -5849.6 

41 149.5 
-2763.53 -149.37 

-385.75 366.15 
-

1004.33 
-2932.50 -4302.98 -3399.5 -4838.5 

42 153 -2140.13 -109.14 -281.85 450.01 -884.97 -2081.11 -3416.09 -2451.0 -3852.7 

43 157.5 -1356.63 -57.39 -148.22 574.6 -734.55 -987.64 -2296.79 -1237.5 -2612.1 

44 162 -583.93 -5.64 -14.57 719.14 -589.62 115.00 -1193.76 -17.2 -1391.4 

45 164 -407.05 17.36 44.83 789.83 -527.88 444.97 -872.74 313.3 -1070.3 

46 178 2246.19 178.36 460.63 1391.45 -368 4276.63 2517.18 4596.4 2749.0 
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iv.4 ThiÕt kÕ cèt thÐp 

iv.4.1 Bª t«ng m¸c c50. 

Bª t«ng th­êng cã tû träng  ....................................................................  c = 2400kg/m3 

HÖ sè gi·n në nhiÖt cña bª t«ng tû träng th­êng  ................................... 10.8x10-6/oc (5.4.2.2) 

HÖ sè Poisson      ............................................................................... …. 0.2    (5.4.2.5) 

M« ®un ®µn håi cña bª t«ng tû träng th­êng lÊy nh­ sau:  'f043.0E c

5.1

cc           (5.4.2.4) 

Trong ®ã: 

c = tû träng cña bª t«ng (kg/m3) 

f’c = C­êng ®é qui ®Þnh cña bª t«ng (MPa) 

C­êng ®é chÞu nÐn cña bª t«ng dÇm hép, nhÞp cÇu dÇm, qui ®Þnh ë tuæi 28 ngµy lµ: f’c= 50Mpa 

C­êng ®é chÞu nÐn cña bª t«ng lµm trô cÇu dÉn, trô chÝnh, mè b¶n qu¸ ®é, sau 28 ngµy: f’c= 40Mpa 

C­êng ®é chÞu kÐo khi uèn cña bª t«ng tû träng th­êng fr = c'f63.0    (5.4.2.6) 

 §èi víi c¸c øng suÊt t¹m thêi tr­íc mÊt m¸t       (5.9.4.1) 

- Giíi h¹n øng suÊt nÐn cña cÊu kiÖn bª t«ng c¨ng sau,bao gåm c¸c cÇu XD ph©n ®o¹n: 0.60f’ci 

- Giíi h¹n øng suÊt kÐo cña bª t«ng : 0.50 ci'f  

Trong ®ã:  

f’ci = c­êng ®é nÐn qui ®Þnh cña bª t«ng lóc b¾t ®Çu ®Æt t¶i hoÆc t¹o ­st (MPa) 

f’ci = 0.9 f’c = 0.9 50 = 45 MPa 

 §èi víi c¸c øng suÊt ë tr¹ng th¸i giíi h¹n sö dông sau c¸c mÊt m¸t  (5.9.4.2) 

- Giíi h¹n øng suÊt nÐn cña bª t«ng ­st ë TTGHSD sau mÊt m¸t : 0.45f’c (MPa) 

- Giíi h¹n øng suÊt kÐo cña bª t«ng : 0.50 c'f (cÇu x©y dùng ph©n ®o¹n) 

Tû sè gi÷a chiÒu cao vïng chÞu nÐn cã øng suÊt ph©n bè ®Òu t­¬ng ®­¬ng ®­îc gi¶ ®Þnh ë tr¹ng th¸i GH c­êng ®é 
trªn chiÒu cao vïng nÐn thùc (5.7.2.2) lµ: 

7

)28'(
05.085.01

cf
 

§é Èm trung b×nh hµng n¨m: H = 80% 

iv.4.2 Chän c¸p 

C¸p sö dông lµ c¸p c­êng ®é cao cña h·ng VSL cã c¸c th«ng sè nh­ sau: 

C¸c th«ng sè cña c¸p c­êng ®é cao sö dông 

§­êng kÝnh danh ®Þnh 15.2mm 

DiÖn tÝch danh ®Þnh mét tao 140mm2 

C­êng ®é chÞu kÐo 1860 Mpa 

C­êng ®é ch¶y fpy = 1674 Mpa 

M«dun ®µn håi Ep = 197000Mpa 

HÖ sè ma s¸t  = 0.25 

HÖ sè ma s¸t l¾c K = 6.6x10-7(mm-1) = 6.6x10-4(m-1) 

ChiÒu dµi tôt neo L = 0.006m/neo 

øng suÊt trong thÐp ­st khi kÝch fpj = 0.7fpu = 0.7x1860 = 1302Mpa 
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èng gen sö dông lµ èng gen thÐp. 

S¬ bé chän c¸p dùa vµo ®iÒu kiÖn sau: Lùc nÐn Ff nhá nhÊt ®Ó ®¶m b¶o thí chÞu kÐo ngoµi cïng cña bªt«ng kh«ng bÞ 

nøt, tøc lµ øng suÊt thí ngoµi cïng chÞu kÐo nhá h¬n 0.50
cf ' =3.53Mpa= 3.53x103KN/m2 

iv.4.3 Cèt thÐp th­êng 

 Giíi h¹n ch¶y cña cèt thÐp : fy = 400 Mpa 

 M« ®un ®µn håi cña thÐp th­êng: Es = 200000Mpa 

 

 TÝnh to¸n cèt thÐp dù øng lùc 

TÝnh diÖn tÝch thÐp dù øng lùc: tÝnh s¬ bé theo TTGHC§1 theo c«ng th­c sau: 

pe

CD
pSt

fz

M
A

.

1  

Trong ®ã: 

MC§1 : momen tai mÆt c¾t theo TTGHC§1 

        pef  : øng suÊt sau mÊt m¸t  fpe = 0.8fpy = 0.8x1674 = 1339 Mpa 

 

Z    : c¸nh tay ®ßn néi ngÉu lùc, ®èi víi dÇm hép lÊy gÇn ®óng b»ng 0.9ho. Víi ho  lµ chiÒu cao lµm viÖc cña 
tiÕt diÖn (m) 

§èi víi tr­êng hîp chÞu momen d­¬ng, cã thÓ lÇy  bo hhh
2

1
 

§èi víi tr­êng hîp tÝnh thÐp chÞu momen ©m, cã thÓ lÊy  do hhh
2

1
 

Trong ®ã: 

h:  chiÒu cao tiÕt diÖn. 

hb : chiÒu dµy b¶n mÆt cÇu t¹i vÞ trÝ tiÕp gi¸p v¸ch dÇm  hb = 0,5 m 

h® : chiÒu dµy b¶n ®¸y 

TÝnh sè bã cèt thÐp dù øng lùc 

Sè bã cèt thÐp dù øng lùc cÇn thiÕt x¸c ®Þnh theo c«ng thøc : 
b

pSt

A

A
n  

Trong ®ã: 

ApS  : DiÖn tÝch thÐp dù øng lùc cÇn thiÕt 

Ab : DiÖn tÝch 1 bã thÐp tuú vµo sè tao trong bã:  Fb = m.Astr 

m: sè tao trong 1 bã 

Astr : diÖn tÝch cña 1 tao = 1.4cm2 

Bã c¸p chÞu m«men ©m chän lo¹i bã 21 tao:  

Ab = 21 1.4=29.4 cm2 

Bã c¸p chÞu m«men d­¬ng chän lo¹i bã 19 tao:  

Ab = 19 1.4= 26.6 cm2  

          Theo kinh nghiÖm diÖn tÝch cèt thÐp cÇn thiÕt ®­îc t¨ng thªm tõ 10-20% ®Ó ®¶m b¶o ®iÒu kiÖn chèng 
nøt cho bª t«ng. 
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iv.4.4 TÝnh to¸n cèt thÐp D¦L 

 

 

 

 

 

 

                

B¶ng tÝnh to¸n lùa chän l­îng cèt thÐp D¦L 

 

TiÕt 
diÖn 

K/c Mmax Mmin Z capduong Z cap am fe Apsmax Apsmin CT tÝnh to¸n CT chän 

m KN.m KN.m m m Mpa m2 m2 Max Min max min 

1 0 0.00 0 1.755 1.845 1339 0.000 0.000 0.000 0.000 6   

2 14 47002.63 12156.8425 1.755 1.845 1339 0.020 0.005 7.519 1.674 8   

3 16 47496.69 9880.8925 1.755 1.845 1339 0.020 0.004 7.598 1.360 8   

4 20.5 43073.64 1161.6175 1.791 1.864 1339 0.018 0.000 6.752 0.158 8 2 

5 25.5 31169.40 -12531.19 1.881 1.937 1339 0.012 -0.005 4.652 -1.643 6 4 

6 28.5 16872.11 -26675.465 2.007 2.05 1339 0.006 -0.010 2.360 -3.305 2 6 

7 32 -1449.64 -44411.205 2.16 2.19 1339 -0.001 -0.015 -0.188 -5.151   8 

8 35.5 -22876.76 -66778.2 2.358 2.376 1339 -0.007 -0.021 -2.724 -7.139   10 

9 39 -48353.08 -93009.755 2.601 2.606 1339 -0.014 -0.027 -5.219 -9.066   12 

10 
42.5 -77005.57 -124212.84 

2.871 2.862 1339 -0.020 -0.032 -7.531 
-

11.025   14 

11 
46 

-
108175.91 

-160553.65 
3.186 3.164 1339 -0.025 -0.038 -9.533 

-
12.890   16 

12 
50.75 

-
155425.44 

-219750.02 
3.708 3.668 1339 -0.031 -0.045 

-
11.768 

-
15.218   18 

13t 
52 

-
166495.62 

-235627.24 
3.825 3.78 1339 -0.033 -0.047 

-
12.221 

-
15.835   18 

13P 
52 

-
166495.62 

-235627.24 
3.825 3.78 1339 -0.033 -0.047 

-
12.221 

-
15.835   18 

14 
53.25 

-
156270.42 

-219061.97 
3.708 3.668 1339 -0.031 -0.045 

-
11.832 

-
15.171   18 

15 
58 

-
112799.83 

-158846.92 
3.186 3.164 1339 -0.026 -0.037 -9.940 

-
12.753   16 

16 
61.5 -84686.25 -123433.32 

2.871 2.862 1339 -0.022 -0.032 -8.282 
-

10.956   14 

17 65 -59135.08 -92987.078 2.601 2.606 1339 -0.017 -0.027 -6.383 -9.064   12 

18 68.5 -36914.22 -67275.678 2.358 2.376 1339 -0.012 -0.021 -4.395 -7.193   10 

19 72 -17900.59 -46168.463 2.16 2.19 1339 -0.006 -0.016 -2.327 -5.355   8 

20 75.5 -270.84 -31276.218 2.007 2.05 1339 0.000 -0.011 -0.038 -3.876   6 

21 79 14008.40 -20476.423 1.881 1.937 1339 0.006 -0.008 2.091 -2.685 4 4 

22 83.5 26105.16 -11083.61 1.791 1.864 1339 0.011 -0.004 4.092 -1.510 6 2 

23 88 31193.63 -6664.12 1.755 1.845 1339 0.013 -0.003 4.990 -0.918 6 2 

24 90 31193.63 -6664.12 1.755 1.845 1339 0.013 -0.003 4.990 -0.918 6 2 

25 94.5 26105.16 -11083.61 1.791 1.864 1339 0.011 -0.004 4.092 -1.510 6 2 

26 99 14008.40 -20476.423 1.881 1.937 1339 0.006 -0.008 2.091 -2.685 4 4 

27 102.5 -270.84 -31276.218 2.007 2.05 1339 0.000 -0.011 -0.038 -3.876   6 
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28 106 -17900.59 -46168.463 2.16 2.19 1339 -0.006 -0.016 -2.327 -5.355   8 

29 109.5 -36914.22 -67275.678 2.358 2.376 1339 -0.012 -0.021 -4.395 -7.193   10 

30 113 -59135.08 -92987.078 2.601 2.606 1339 -0.017 -0.027 -6.383 -9.064   12 

31 
116.5 -84686.25 -123433.32 

2.871 2.862 1339 -0.022 -0.032 -8.282 
-

10.956   14 

32 
120 

-
112799.83 

-158846.91 
3.186 3.164 1339 -0.026 -0.037 -9.940 

-
12.753   16 

33 
124.75 

-
156270.42 

-219061.97 
3.708 3.668 1339 -0.031 -0.045 

-
11.832 

-
15.171   18 

34T 
126 

-
166495.62 

-235627.23 
3.825 3.78 1339 -0.033 -0.047 

-
12.221 

-
15.835   18 

34P 
126 

-
166495.62 

-235627.23 
3.825 3.78 1339 -0.033 -0.047 

-
12.221 

-
15.835   18 

35 
127.25 

-
155425.44 

-219750.02 
3.708 3.668 1339 -0.031 -0.045 

-
11.768 

-
15.218   18 

36 
132 

-
108175.91 

-160553.66 
3.186 3.164 1339 -0.025 -0.038 -9.533 

-
12.890   16 

37 
135.5 -77005.57 -124212.84 

2.871 2.862 1339 -0.020 -0.032 -7.531 
-

11.025   14 

38 139 -48353.08 -93009.765 2.601 2.606 1339 -0.014 -0.027 -5.219 -9.066   12 

39 142.5 -22876.76 -66778.2 2.358 2.376 1339 -0.007 -0.021 -2.724 -7.139   10 

40 146 -1449.64 -44411.205 2.16 2.19 1339 -0.001 -0.015 -0.188 -5.151   8 

41 149.5 16872.11 -26675.465 2.007 2.05 1339 0.006 -0.010 2.360 -3.305 2 6 

42 153 31169.40 -12531.18 1.881 1.937 1339 0.012 -0.005 4.652 -1.643 6 4 

43 157.5 43073.64 1161.6175 1.791 1.864 1339 0.018 0.000 6.752 0.158 8 2 

44 162 47496.70 9880.8925 1.755 1.845 1339 0.020 0.004 7.598 1.360 8   

45 164 47002.63 12156.8425 1.755 1.845 1339 0.020 0.005 7.519 1.674 8   

46 178 0.00 0 1.755 1.845 1339 0.000 0.000 0.000 0.000 6   

 

iv.4.5 TÝnh ®Æc tr­ng h×nh häc c¸c giai ®o¹n 

 §Ó ®¬n gi¶n trong tÝnh to¸n vµ thiªn vÒ an toµn ta quy ®æi mÆt c¾t h×nh hép thµnh mÆt c¾t ch÷ I víi nguyªn t¾c 

®¶m b¶o ®óng chiÒu cao vµ c¸c ®Æc tr­ng h×nh häc cña mÆt c¾t. 
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KÝch th­íc quy ®æi tõ tiÕt diÖn hép sang tiÕt diÖn T t¹i tiÕt diÖn kiÓm to¸n 

hd

hc

hw bw

bc

bd  

TiÕt 
diÖn 

K/c tõ 
gèi 

bc hc bw hw bd hd H 

m m m m m m m m 

3 16.00 12.500 0.356 0.796 1.542 5.810 0.302 2.20 

     12 52.00 12.500 0.356 0.807 3.532 5.000 0.612 4.50 

23 88 12.500 0.356 0.796 1.542 5.810 0.302 2.20 

     Trong ®ã : 

- bc    : BÒ réng b¶n c¸nh trªn. 

- hc   :  ChiÒu cao b¶n c¸nh trªn. 

- bw    : ChiÒu dµy s­ên dÇm. 

- hw   : ChiÒu cao s­ên dÇm. 

- bd   : BÒ réng b¶n ®¸y. 

- hd   : ChiÒu cao b¶n ®¸y. 

- h    : ChiÒu cao tiÕt diÖn. 

 Nh»m ph¶n ¸nh s¸t thùc c¸c giai ®o¹n lµm viÖc cña tiÕt diÖn ta x¸c ®Þnh c¸c ®Æc tr­ng h×nh häc cña tiÕt diÖn 
trong giai ®o¹n cã lç (giai ®o¹n míi c¨ng c¸p ch­a phun v÷a) vµ giai ®o¹n khai th¸c (®· phun v÷a vµ cã thÐp 
­st). 

Agy = Anguyªn  

Igy = Inguyªn 

At® = Agy + n.AC¸p 

It® = Igy + n.AC¸p.e
2 (bá qua m«men qu¸n tÝnh cña c¸c bã thÐp ®èi víi trôc cña nã) 

Trôc trung hoµ cña c¸c tiÕt diÖn qua c¸c giai ®o¹n lµ kh¸c nhau. 

n = tû sè m«®un ®µn håi cña thÐp vµ bªt«ng n = Ep/Ec = 197000/35749.53 = 5.51 

§­êng kÝnh èng gen lµ 107mm 
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iv.4.6  TÝnh mÊt m¸t øng suÊt tr­íc 

C¸c mÊt m¸t øng suÊt tr­íc trong c¸c cÊu kiÖn ®­îc x©y dùng vµ ®­îc t¹o øng suÊt tr­íc trong mét giai ®o¹n cã thÓ 
lÊy b»ng: 

Trong c¸c cÊu kiÖn kÐo sau: 

fPT = fpF + fpA + fpES + fpSR + fpCR + fpR    (5.9.5.1-2) 

Trong ®ã: 

- fPT  :Tæng mÊt m¸t (MPa) 

- fpF  : MÊt m¸t do ma s¸t(MPa) 

- fpA  : MÊt m¸t do thiÕt bÞ neo (MPa) 

- fpES  : MÊt m¸t do co ng¾n ®µn håi (MPa) 

- fpSR  : MÊt m¸t do co ngãt (MPa) 

- fpCR  : MÊt m¸t do tõ biÕn cña bª t«ng (MPa) 

- fpR  : MÊt m¸t do trïng d·o cèt thÐp (MPa) 

Trong c¸c mÊt m¸t ph©n ra lµm 2 lo¹i:  

 MÊt m¸t tøc thêi gåm c¸c mÊt mÊt : fpF, fpA, fpES 

 MÊt m¸t theo thêi gian gåm c¸c mÊt m¸t sau: fpSR, fpCR, fpR 

1 MÊt m¸t do ma s¸t 

MÊt m¸t do ma s¸t gi÷a bã thÐp vµ èng bäc cã thÓ lÊy nh­ sau: 

fpF = fpj(1-e-(kx+ )          (5.9.5.2.2b-1) 

Trong ®ã: 

- fpj : øng suÊt trong thÐp ­st khi kÝch fpj =0.8 fu = 1488MPa 

- x : chiÒu dµi bã thÐp ­st tõ ®Çu kÝch ®Õn ®iÓm ®ang xem xÐt (m) 

- K: hÖ sè ma s¸t l¾c K = 6.6x10-7/mm-1 

- = 0.25 Lµ hÖ sè ma s¸t. 

- : Tæng gi¸ trÞ tuyÖt ®èi cña thay ®æi gãc cña ®­êng c¸p thÐp ­st tõ ®Çu kÝch ®Õn ®iÓm ®ang xÐt (rad) 

- e : c¬ sè logarit tù nhiªn 

TiÕt 
diÖn 

Bã 
thÐp 

K fpj x a ΔfpF 

(1/mm) MPa (mm) (rad) MPa 

3 

C2-
01-2 

0.25 6.6x10-7 1488 
7150 

0.105 40.75 

C2-
02-2 

0.25 6.6x10-7 1488 
11150 

0.105 44.17 

C2-
03-2 

0.25 6.6x10-7 1488 
11150 

0.105 44.17 

C2-
04-2 

0.25 6.6x10-7 1488 
15150 

0.105 47.58 

MÊt m¸t øng suÊt  trung b×nh cho 1 bã 44.17 
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12 

C1-
01-2 

0.25 6.6x10-7 1488 
5000 

0.000 4.41 

C1-
02-2 

0.25 6.6x10-7 1488 
8500 

0.244 86.41 

C1-
03-2 

0.25 6.6x10-7 1488 
12000 

0.244 89.30 

C1-
04-2 

0.25 6.6x10-7 1488 
15500 

0.244 92.18 

C1-
05-2 

0.25 6.6x10-7 1488 
19000 

0.244 95.06 

C1-
06-2 

0.25 6.6x10-7 1488 
22500 

0.244 97.93 

C1-
07-2 

0.25 6.6x10-7 1488 
26000 

0.244 100.79 

C1-
08-2 

0.25 6.6x10-7 1488 
30500 

0.244 104.47 

C1-
09-2 

0.25 6.6x10-7 1488 
35000 

0.244 108.13 

MÊt m¸t øng suÊt  trung b×nh cho 1 bã 86.52 

23 

C3-
01-2 

0.25 6.6x10-7 1488 
2780 

0.000 2.45 

C4-
01-2 

0.25 6.6x10-7 1488 
7150 

0.105 40.75 

C4-
02-2 

0.25 6.6x10-7 1488 
11150 

0.105 44.17 

C4-
03-2 

0.25 6.6x10-7 1488 
11150 

0.105 44.17 

MÊt m¸t øng suÊt  trung b×nh cho 1 bã 32.89 

 

2) MÊt m¸t do thiÕt bÞ neo 

MÊt m¸t do thiÕt bÞ neo ®­îc tÝnh theo c«ng thøc sau: 

p
L

pA E
L

f  

Trong ®ã: 

- L   : ChiÒu dµi cña bã c¸p (m) 

- Ep : M«®un ®µn håi cña thÐp ust E = 197000Mpa 

- L : biÕn d¹ng do tôt neo; L = 6mm/neo 

TiÕt diÖn Bã thÐp 
L L E ΔfpA 

(mm) (mm) MPa MPa 

3 

C2-01-2 16300 12 197000 145.03 

C2-02-2 24670 12 197000 95.82 

C2-03-2 24670 12 197000 95.82 

C2-04-2 28670 12 197000 82.46 

MÊt m¸t øng suÊt  trung b×nh cho 1 bã 104.78 

12 
C1-01-2 12500 6 197000 94.56 

C1-02-2 19500 12 197000 121.23 
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C1-03-2 26500 12 197000 89.21 

C1-04-2 33500 12 197000 70.57 

C1-05-2 40500 12 197000 58.37 

C1-06-2 47500 12 197000 49.77 

C1-07-2 54500 12 197000 43.38 

C1-08-2 63500 12 197000 37.23 

C1-09-2 72500 12 197000 32.61 

MÊt m¸t øng suÊt  trung b×nh cho 1 bã 66.32 

23 

C3-01-2 7560 6 197000 156.35 

C4-01-2 16300 12 197000 145.03 

C4-02-2 24300 12 197000 97.28 

C4-03-2 24300 12 197000 97.28 

MÊt m¸t øng suÊt  trung b×nh cho 1 bã 123.99 

 

3) MÊt m¸t do co ng¾n ®µn håi 

MÊt m¸t do co ng¾n ®µn håi vÒ b¶n chÊt lµ khi c¨ng bã sau sÏ g©y mÊt m¸t cho bã tr­íc, vµ ®­îc tÝnh theo c«ng 
thøc: 

cgp

ci

p

pES f
E

E

N

N
f

2

1
 (5.9.5.2.3b-1) 

e
I

M
y

I

eF

A

F
f DC

cgp

1.
  

Trong ®ã: 

- N  : Sè l­îng c¸c bã thÐp øng suÊt tr­íc gièng nhau 

- fcgp  : Tæng øng suÊt bªt«ng ë träng t©m c¸c bã thÐp øng suÊt tr­íc do lùc øng suÊt tr­íc sau kÝch vµ tù träng cña 
cÊu kiÖn ë c¸c mÆt c¾t m«men max (MPa). 

- F=(0.7fpu- fpf- fpa)Aps: lùc nÐn trong bªt«ng do øng suÊt tr­íc g©y ra t¹i thêi ®iÓm sau khi kÝch, tøc lµ ®· x¶y ra 
mÊt m¸t  do ma s¸t vµ tôt neo. 

- e : §é lÖch cña träng t©m c¸c bã thÐp so víi trôc trung hoµ cña tiÕt diÖn. 

- A,I  : DiÖn tÝch tiÕt diÖn vµ m«men qu¸n tÝnh trõ lç. 

- Ep  : M« ®un ®µn håi cña thÐp dù øng lùc(MPa)=197000(MPa) 

- Eci  : M«®un ®µn håi cña bª t«ng lóc truyÒn lùc (MPa)  

Eci =0.043 C
5.1 '

cif =0.043x2400x 5.1 509.0 x =33915 (MPa) 

- Aps :Tæng diÖn tÝch c¸c bã c¸p øng suÊt tr­íc. 

- 1DCM : M«men do träng l­îng b¶n th©n kÕt cÊu 

TiÕt 
diÖn Bã c¨ng 

tríc 

Bã 
c¨ng 
sau 

N Fi MDC e y Ax Ix fcgp ΔfpES 
 

ΔfpES 
 

3 

  (KN) (KN.m) (m) (m) (m2) (m4) Mpa Mpa Mpa 

C2-01-
2 

C2-02-
2 

3 
5,488.49 16,621.91 1.251 1.401 7.191 4.709 

1.83 3.36 
5.88 

C2-03- 2 5,488.49 16,621.91 1.251 1.401 7.191 4.709 1.83 2.52 
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2 

C2-04-
2 

1 
5,488.49 16,621.91 1.251 1.401 7.191 4.709 

1.83 0.00 

C2-02-
2 

C2-03-
2 

2 
5,488.49 16,621.91 1.251 1.401 7.191 4.709 

1.83 2.52 
2.52 

C2-04-
2 

1 
5,488.49 16,621.91 1.251 1.401 7.191 4.709 

1.83 0.00 

C2-03-
2 

C2-04-
2 

1 
5,488.49 16,621.91 1.251 1.401 7.191 4.709 

1.83 0.00 0.00 

      MÊt m¸t øng suÊt  trung b×nh cho 1 bã 2.80 

12 

C1-01-
2 

C1-02-
2 

8 
7,196.75 -159080 1.692 1.892 

10.028 31.542 7.16 17.27 

137.52 

C1-03-
2 

7 
7,196.75 -159080 1.692 

1.892 10.028 31.542 -9.90 23.39 

C1-04-
2 

6 
7,196.75 -159080 1.692 

1.892 10.028 31.542 -9.90 22.74 

C1-05-
2 

5 
7,196.75 -159080 1.692 

1.892 10.028 31.542 -9.90 21.83 

C1-06-
2 

4 
7,196.75 -159080 1.692 

1.892 10.028 31.542 -9.90 20.46 

C1-07-
2 

3 
7,196.75 -159080 1.692 

1.892 10.028 31.542 -9.90 18.19 

C1-08-
2 

2 
7,196.75 -159080 1.692 

1.892 10.028 31.542 -9.90 13.64 

C1-09-
2 

1 
7,196.75 -159080 1.692 

1.892 10.028 31.542 -9.90 0.00 

C1-02-
2 

C1-03-
2 

7 
7,196.75 -159080 1.692 

1.892 10.028 31.542 -9.90 23.39 

120.26 

C1-04-
2 

6 
7,196.75 -159080 1.692 

1.892 10.028 31.542 -9.90 22.74 

C1-05-
2 

5 
7,196.75 -159080 1.692 

1.892 10.028 31.542 -9.90 21.83 

C1-06-
2 

4 
7,196.75 -159080 1.692 

1.892 10.028 31.542 -9.90 20.46 

C1-07-
2 

3 
7,196.75 -159080 1.692 

1.892 10.028 31.542 -9.90 18.19 

C1-08-
2 

2 
7,196.75 -159080 1.692 

1.892 10.028 31.542 -9.90 13.64 

C1-09-
2 

1 
7,196.75 -159080 1.692 

1.892 10.028 31.542 -9.90 0.00 

C1-03-
2 

C1-04-
2 

6 
7,196.75 -159080 1.692 

1.892 10.028 31.542 -9.90 22.74 

96.87 

C1-05-
2 

5 
7,196.75 -159080 1.692 

1.892 10.028 31.542 -9.90 21.83 

C1-06-
2 

4 
7,196.75 -159080 1.692 

1.892 10.028 31.542 -9.90 20.46 

C1-07-
2 

3 
7,196.75 -159080 1.692 

1.892 10.028 31.542 -9.90 18.19 

C1-08-
2 

2 
7,196.75 -159080 1.692 

1.892 10.028 31.542 -9.90 13.64 

C1-09-
2 

1 
7,196.75 -159080 1.692 

1.892 10.028 31.542 -9.90 0.00 

C1-04- C1-05- 5 7,196.75 -159080 1.692 1.892 10.028 31.542 -9.90 21.83 74.13 
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2 2 

C1-06-
2 

4 
7,196.75 -159080 1.692 

1.892 10.028 31.542 -9.90 20.46 

C1-07-
2 

3 
7,196.75 -159080 1.692 

1.892 10.028 31.542 -9.90 18.19 

C1-08-
2 

2 
7,196.75 -159080 1.692 

1.892 10.028 31.542 -9.90 13.64 

C1-09-
2 

1 
7,196.75 -159080 1.692 

1.892 10.028 31.542 -9.90 0.00 

C1-05-
2 

C1-06-
2 

4 
7,196.75 -159080 1.692 

1.892 10.028 31.542 -9.90 20.46 

52.30 

C1-07-
2 

3 
7,196.75 -159080 1.692 

1.892 10.028 31.542 -9.90 18.19 

C1-08-
2 

2 
7,196.75 -159080 1.692 

1.892 10.028 31.542 -9.90 13.64 

C1-09-
2 

1 
7,196.75 -159080 1.692 

1.892 10.028 31.542 -9.90 0.00 

C1-06-
2 

C1-07-
2 

3 
7,196.75 -159080 1.692 

1.892 10.028 31.542 -9.90 18.19 

31.83 
C1-08-

2 
2 

7,196.75 -159080 1.692 
1.892 10.028 31.542 -9.90 13.64 

C1-09-
2 

1 
7,196.75 -159080 1.692 

1.892 10.028 31.542 -9.90 0.00 

C1-07-
2 

C1-08-
2 

2 
7,196.75 -159080 1.692 

1.892 10.028 31.542 -9.90 13.64 
13.64 

C1-09-
2 

1 
7,196.75 -159080 1.692 

1.892 10.028 31.542 -9.90 0.00 

C1-08-
2 

C1-09-
2 

1 
7,196.75 -159080 1.692 

1.892 10.028 31.542 -9.90 0.00 0.00 

      MÊt m¸t øng suÊt  trung b×nh cho 1 bã 65.82 

23 

C4-01-
2 

C4-02-
2 

3 5,450.73 
-

1695.50 1.256 1.406 
7.191 4.730 -3.03 5.56 

9.73 
C4-03-

2 
2 5,450.73 

-
1695.50 1.256 1.406 

7.191 4.730 -3.03 4.17 

C3-01-
2 

1 5,450.73 
-

1695.50 1.256 1.406 
7.191 4.730 -3.03 0.00 

C4-02-
2 

C4-03-
2 

2 5,450.73 
-

1695.50 0.594 0.794 
7.191 4.730 -1.38 1.90 

1.90 
C3-01-

2 
1 5,450.73 

-
1695.50 0.594 0.794 

7.191 4.730 -1.38 0.00 

C4-03-
2 

C3-01-
2 

1 5,450.73 
-

1695.50 0.594 0.794 
7.191 4.730 -1.38 0.00 0.00 

      MÊt m¸t øng suÊt  trung b×nh cho 1 bã 3.87 

 

 

4) MÊt m¸t do co ngãt 

MÊt m¸t øng suÊt tr­íc do co ngãt cã thÓ lÊy b»ng: 

§èi víi cÊu kiÖn kÐo sau: fpSR =(93 – 0.85H) = 93 - 0.85x80 = 25 MPa    (5.9.5.4.2-2) 

H = ®é Èm t­¬ng ®èi bao quanh,lÊy trung b×nh hµng n¨m(%) =80% 
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5) MÊt m¸t do tõ biÕn 

MÊt m¸t dù øng suÊt do tõ biÕn cã thÓ lÊy b»ng : 

fpCR = 12.0fcgp – 7.0 fcdp  0      (5.9.5.4.3-1) 

Trong ®ã: 

cgpf  : Tæng øng suÊt bªt«ng ë träng t©m c¸c bã thÐp øng suÊt tr­íc do lùc øng suÊt tr­íc sau kÝch vµ tù träng cña 

cÊu kiÖn ë c¸c mÆt c¾t cã m«men max (MPa). 

cdpf  : Thay ®æi trong øng suÊt bªt«ng t¹i träng t©m thÐp øng suÊt tr­íc do t¶i träng th­êng xuyªn, trõ t¶i träng t¸c 

®éng vµo lóc thùc hiÖn c¸c lùc øng suÊt tr­íc, ®­îc tÝnh cïng c¸c mÆt c¾t  tÝnh cgpf (MPa). 

td

da

td

ds
cdp

I

eM

I

eM
f

..
 

- MDC2 = m«men do tÜnh t¶i chÊt thªm sau khi bª t«ng ®«ng cøng (MDC2 =Mb) Nmm 

- MDW = M«men do líp mÆt cÇu (Nmm) 

- DCM :m« mªn do tÜnh t¶I ë giai ®o¹n thi c«ng (KN.m) 

- It® = M«men qu¸n tÝnh cña tiÕt diÖn qui ®æi (m4) 

- e : §é lÖch cña träng t©m c¸c bã thÐp so víi trôc trung hoµ cña tiÕt diÖn. 

TiÕt 
diÖn 

Bã 
thÐp 

Fi e y Mdc MDW+MDc2 Ax Ix 
 

  
 

 

  
 

 

  
 

(KN) (m) (m) (KN.m) (KN.m) (m2) (m4) (MPa) (MPa) (MPa) 

3 

C2-
01-2 

5,475.186 1.231 1.381 16621.91 7146.12 7.308 4.890 1.80 1.74 8.27 

C2-
02-2 

5,475.186 1.231 1.381 16621.91 7146.12 7.308 4.890 1.80 1.74 8.27 

C2-
03-2 

5,475.186 1.231 1.381 16621.91 7146.12 7.308 4.890 1.80 1.74 8.27 

C2-
04-2 

5,475.186 1.231 1.381 16621.91 7146.12 7.308 4.890 1.80 1.74 8.27 

MÊt m¸t øng suÊt  trung b×nh cho 1 bã 8.27 

12 

C1-
01-2 

6,370.030 1.642 1.842 -159080.00 -31952.30 10.333 36.961 -1.42 -8.15 87.84 

C1-
02-2 

6,370.030 1.642 1.842 -159080.00 -31952.30 10.333 36.961 -1.42 -8.15 87.84 

C1-
03-2 

6,370.030 1.642 1.842 -159080.00 -31952.30 10.333 36.961 -1.42 -8.15 87.84 

C1-
04-2 

6,370.030 1.642 1.842 -159080.00 -31952.30 10.333 36.961 -1.42 -8.15 87.84 

C1-
05-2 

6,370.030 1.642 1.842 -159080.00 -31952.30 10.333 36.961 -1.42 -8.15 87.84 

C1-
06-2 

6,370.030 1.642 1.842 -159080.00 -31952.30 10.333 36.961 -1.42 -8.15 87.84 

C1-
07-2 

6,370.030 1.642 1.842 -159080.00 -31952.30 10.333 36.961 -1.42 -8.15 87.84 

C1-
08-2 

6,370.030 1.642 1.842 -159080.00 -31952.30 10.333 36.961 -1.42 -8.15 87.84 

C1-
09-2 

6,370.030 1.642 1.842 -159080.00 -31952.30 10.333 36.961 -1.42 -8.15 87.84 

cdpf pCRfcgpf
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MÊt m¸t øng suÊt  trung b×nh cho 1 bã 87.84 

23 

C3-
01-2 

6,710.566 0.556 0.776 -1695.50 8369.47 7.313 5.001 0.93 -1.52 11.74 

C4-
01-2 

6,710.566 1.114 1.393 -1695.50 8369.47 7.313 5.001 1.86 -2.96 22.48 

C4-
02-2 

6,710.566 1.114 1.393 -1695.50 8369.47 7.313 5.001 1.86 -2.96 22.48 

C4-
03-2 

6,710.566 1.114 1.393 -1695.50 8369.47 7.313 5.001 1.86 -2.96 22.48 

MÊt m¸t øng suÊt  trung b×nh cho 1 bã 19.79 

  

6) MÊt m¸t do trïng d·o cèt thÐp 

MÊt m¸t sau khi truyÒn lùc - ®èi víi tao thÐp ®­îc khö øng suÊt kÐo sau: 

fpR  = 0.3[138 – 0.3 fpF – 0.4 fpES – 0.2( fpSR+ fpCR)]   (Mpa) (5.9.5.4.4c-2) 

ë ®©y: 

- fpF  : MÊt m¸t do ma s¸t d­íi møc 0,6fPu ë thêi ®iÓm xem xÐt tÝnh theo §iÒu 5.9.5.2.2(Mpa) 

- fpES : MÊt m¸t do co ng¾n ®µn håi (Mpa) 

- fpsR : MÊt m¸t do co ngãt (Mpa) 

- fpcR : MÊt m¸t do tõ biÕn (Mpa) 

                         

TiÕt 
diÖn 

Bã 
thÐp 

ΔfpF ΔfpES ΔfpSR ΔfpCR ΔfpR 

Mpa Mpa Mpa Mpa Mpa 

3 

C2-
01-2 

40.75 3.358 25 8.27 35.33 

C2-
02-2 

44.17 2.519 25 8.27 35.13 

C2-
03-2 

44.17 2.519 25 8.27 35.13 

C2-
04-2 

47.58 0 25 8.27 35.12 

MÊt m¸t øng suÊt  trung b×nh cho 1 bã 35.18 

12 

C1-
01-2 

4.41 137.522 25 87.84 17.73 

C1-
02-2 

86.41 17.266 25 87.84 24.78 

C1-
03-2 

89.30 23.388 25 87.84 23.79 

C1-
04-2 

92.18 22.739 25 87.84 23.60 

C1-
05-2 

95.06 21.829 25 87.84 23.45 

C1-
06-2 

97.93 20.465 25 87.84 23.36 

C1-
07-2 

100.79 18.191 25 87.84 23.38 

C1-
08-2 

104.47 13.643 25 87.84 23.59 
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C1-
09-2 

108.13 0.000 25 87.84 24.90 

MÊt m¸t øng suÊt  trung b×nh cho 1 bã 23.18 

23 

C3-
01-2 

2.45 0.000 25 11.74 38.97 

C4-
01-2 

40.75 9.726 25 22.48 33.72 

C4-
02-2 

44.17 5.558 25 22.48 33.91 

C4-
03-2 

44.17 4.168 25 22.48 34.08 

MÊt m¸t øng suÊt  trung b×nh cho 1 bã 35.17 

 

 

 

 

 

KÕt qu¶ tÝnh to¸n tæng hîp mÊt m¸t øng suÊt ®­îc tr×nh bµy trong b¶ng sau: 

TiÕt 
diÖn 

Bã 
thÐp 

ΔfpF ΔfpA ΔfpES ΔfpSR ΔfpCR ΔfpR Δftøc thêi Δfl©u dµi ΔfpT 

Mpa Mpa Mpa Mpa Mpa Mpa Mpa Mpa Mpa 

3 

C2-
01-2 40.75 145.03 3.36 25 8.27 35.33 189.14 68.60 257.74 

C2-
02-2 44.17 95.82 2.52 25 8.27 35.13 142.51 68.40 210.91 

C2-
03-2 44.17 95.82 2.52 25 8.27 35.13 142.51 68.40 210.91 

C2-
04-2 47.58 82.46 0.00 25 8.27 35.12 130.04 68.39 198.43 

MÊt m¸t øng suÊt  trung b×nh cho 1 bã 151.05 68.45 219.50 

12 

C1-
01-2 4.41 94.56 137.52 25 87.84 17.73 236.49 130.57 367.07 

C1-
02-2 86.41 121.23 17.27 25 87.84 24.78 224.90 137.62 362.53 

C1-
03-2 89.30 89.21 23.39 25 87.84 23.79 201.89 136.63 338.52 

C1-
04-2 92.18 70.57 22.74 25 87.84 23.60 185.49 136.45 321.93 

C1-
05-2 95.06 58.37 21.83 25 87.84 23.45 175.26 136.30 311.56 

C1-
06-2 97.93 49.77 20.46 25 87.84 23.36 168.16 136.20 304.37 

C1-
07-2 100.79 43.38 18.19 25 87.84 23.38 162.36 136.22 298.58 

C1-
08-2 104.47 37.23 13.64 25 87.84 23.59 155.34 136.43 291.77 

C1-
09-2 108.13 32.61 0.00 25 87.84 24.90 140.73 137.74 278.48 

MÊt m¸t øng suÊt  trung b×nh cho 1 bã 183.40 136.02 319.42 
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23 

C3-
01-2 2.45 156.35 0.00 25 11.74 38.97 158.80 75.71 234.52 

C4-
01-2 40.75 145.03 9.73 25 22.48 33.72 195.50 81.19 276.70 

C4-
02-2 44.17 97.28 5.56 25 22.48 33.91 147.01 81.39 228.40 

C4-
03-2 44.17 97.28 4.17 25 22.48 34.08 145.62 81.55 227.17 

MÊt m¸t øng suÊt  trung b×nh cho 1 bã 161.74 79.96 241.70 

 

 

 

 

 

 

 

 

Lùc c¨ng vµ m« men do c¸p øng suÊt tr­íc 

TiÕt 
diÖn 

Bã 
thÐp 

MÊt m¸t max MÊt m¸t min 

ΔfpT Ftõng bã etõng bã Mtõng bã Δftøc thêi Ftõng bã etõng bã Mtõng bã 

Mpa KN (m) (KNm) Mpa KN (m) KN 

3 

C2-
01-2 

257.74 2,573.88 1.231 3,168.44 189.14 2,737.15 1.231 3,369.43 

C2-
02-2 

210.91 2,685.33 1.231 3,305.64 142.51 2,848.11 1.231 3,506.03 

C2-
03-2 

210.91 2,685.33 1.231 3,305.64 142.51 2,848.11 1.231 3,506.03 

C2-
04-2 

198.43 2,715.03 1.231 3,342.20 130.04 2,877.80 1.231 3,542.57 

Tæng     10,659.57   13,121.93   11,311.18   13,924.06 

12 

C1-
01-2 

367.07 2,858.07 1.642 4,692.95 236.49 3,241.96 1.642 5,323.29 

C1-
02-2 

362.53 2,871.42 1.642 4,714.87 224.90 3,276.03 1.642 5,379.24 

C1-
03-2 

338.52 2,941.99 1.642 4,830.75 201.89 3,343.68 1.642 5,490.33 

C1-
04-2 

321.93 2,990.76 1.642 4,910.83 185.49 3,391.92 1.642 5,569.53 

C1-
05-2 

311.56 3,021.27 1.642 4,960.93 175.26 3,421.99 1.642 5,618.91 

C1-
06-2 

304.37 3,042.41 1.642 4,995.64 168.16 3,442.85 1.642 5,653.16 

C1-
07-2 

298.58 3,059.43 1.642 5,023.58 162.36 3,459.91 1.642 5,681.17 

C1-
08-2 

291.77 3,079.44 1.642 5,056.44 155.34 3,480.56 1.642 5,715.07 

C1-
09-2 

278.48 3,118.53 1.642 5,120.63 140.73 3,523.49 1.642 5,785.57 
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Tæng     26,983.33   44,306.62   30,582.38   50,216.27 

23 

C3-
01-2 

234.52 3,247.77 0.556 1,805.76 75.71 3,714.65 0.556 2,065.35 

C4-
01-2 

276.70 2,528.76 1.114 2,817.03 81.19 2,994.06 1.114 3,335.38 

C4-
02-2 

228.40 2,643.71 1.114 2,945.09 81.39 2,993.60 1.114 3,334.87 

C4-
03-2 

227.17 2,646.62 1.114 2,948.33 81.55 2,993.20 1.114 3,334.43 

Tæng     11,066.86   10,516.22   12,695.51   12,070.02 

 

 

 iv.4.7 KiÓm to¸n tiÕt diÖn  

 ®Æt vÊn ®Ò 

§èi víi cÇu BTCTDUL th× c¸c tiÕt diÖn dÇm chñ cÇn ph¶i ®­îc kiÓm to¸n c¶ trong giai ®o¹n khai th¸c lÉn trong giai 
®o¹n thi c«ng. Tuy vËy do thêi gian cã h¹n nªn trong ®å ¸n nµy em chØ kiÓm to¸n t¹i 3 tiÕt diÖn ®Æc tr­ng: 3,13,23. 

S¬ ®å bè trÝ c¸c tiÕt diÖn cña 1/2 cÇu 

k0k1k2k3k4k5k6k7k8 k0 k1 k2 k3 k4 k5 k6 k7 k8

 trô T2

 trô T1

 
MÆt c¾t quy ®æi tiÕt diÖn t¹i gèi vµ gi÷a nhÞp 

500

60

80.7

35
.6

1250

35
3.

2

581

79.6 35
.6

1250

15
4.

2

30

45
0

150 15525

1250

300

30

30

60

150

22
025

1250

150310

50

300 40
150155

300

30

500

30

30

581

 

iv.7.1  KiÓm to¸n theo tr¹ng th¸i giíi h¹n sö dông I 

C¸c vÊn ®Ò cÇn kiÓm to¸n ë TTGHSD ph¶i lµ nøt, biÕn d¹ng vµ øng suÊt trong bªt«ng. [A5.5.2] 

§èi víi kÕt cÊu bªt«ng cèt thÐp ­st trong ®å ¸n nµy, chØ kiÓm tra øng suÊt trong bªt«ng theo ®iÒu [A5.9.4] 

Ta ph¶i kiÓm tra theo 2 giai ®o¹n: 

Giai ®o¹n 1: Lóc c¨ng kÐo cèt thÐp 
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Giai ®o¹n 2: Khi khai th¸c 

 Giai ®o¹n 1:  ViÖc kiÓm to¸n øng suÊt trong giai ®o¹n 1 lµ mét viÖc khã, do viÖc thi c«ng c¸c ®èt ®óc vµ c¨ng c¸p 

theo nhiÒu giai ®o¹n, m¸c bªt«ng vµ m«®un ®µn håi thùc tÕ lµ biÕn ®æi trªn mçi ®èt ®óc.  
LÊy c­êng ®é bªt«ng lóc c¨ng c¸p lµ f’ci = 0.9f’c = 45Mpa. 

 Giíi h¹n øng suÊt nÐn: -0.6f’ci = -0.6 45 = -27 Mpa 

 Giíi h¹n øng suÊt kÐo: 
cif '25.0 = 1.677  Mpa 

Trong ®ã: 

- F  : Lùc c¨ng cña c¸p ­st t¹i tiÕt diÖn tÝnh to¸n sau khi trõ ®i mÊt m¸t  tøc thêi (KN) 

- e  : Kho¶ng c¸ch tõ träng t©m c¸c bã c¸p ®Õn trôc trung hoµ tiÕt diÖn (m) 

- yt,b  : kho¶ng c¸ch tõ trôc trung hoµ ®Õn thí trªn vµ d­íi cña tiÕt diÖn. (m) 

- A,I  : diÖn tÝch(m2), m«men qu¸n tÝnh(m4) cña tiÕt diÖn cã trõ lç. 

 Giai ®o¹n 2: Giai ®o¹n sö dông  

C¸c giíi h¹n øng suÊt trong bªt«ng ë tr¹ng th¸i giíi h¹n sö dông sau c¸c mÊt m¸t. C¸c cÊu kiÖn øng suÊt tr­íc hoµn 
toµn [5.9.4.2] 

- øng suÊt nÐn ®èi víi cÇu x©y dùng ph©n ®o¹n vµ do tæng cña lùc øng suÊt tr­íc cã hiÖu vµ c¸c t¶i träng th­êng 
xuyªn g©y ra: 

-0.45f’c = -0.45  50 = -22.5 Mpa  

- øng suÊt kÐo cña bªt«ng: 

 cf '5.0 = 505.0 = 3.5355 Mpa  

iv.4 .7.1.1  KiÓm tra øng suÊt trong bªt«ng phÇn tiÕt diÖn gi÷a nhÞp vµ HL biªn 

1.Giai ®o¹n c¨ng kÐo cèt thÐp : 

a.Thí trªn: 

t
bt

t
bbttbt

tg y
I

M
y

I

eFeF

A

FF
f 1

0

1

0

11

0

11

cif '25.0 = 1.677 (Mpa) 

 b.Thí d­íi: 

1

0

1

0

11

0

11

b
bt

b
bbttbt

bg y
I

M
y

I

eFeF

A

FF
f -0.6f’ci = -0.6 45 = -27  (MPa) 

  

2.Giai ®o¹n khai th¸c: 

c.Thí trªn 

ct

c

tt
bbttbt

tg fy
I

MhtMtt
y

I

Mbt
y

I

eFeF

A

FF
f '45.0

2 21

0

1

0

22

0

22

=-22.5 (MPa) 

d.Thí d­íi. 

cb

c

httt
b

bt
b

bbttbt
bg fy

I

MM
y

I

M
y

I

eFeF

A

FF
f '5.0221

0

1

0

22

0

22

=3.5 (MPa) 

iv.4.7.1.2  KiÓm tra ®èi víi c¸c tiÕt diÖn s¸t trô 

1.Giai ®o¹n c¨ng kÐo cèt thÐp: 

a.Thí trªn: 
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1

0

1

0

1

0

1

t
bt

t
ttt

tg y
I

M
y

I

eF

A

F
f -0.6f’ci = -0.6 x45 = -27 (MPa) 

b.Thí d­íi: 

b
bt

b
ttt

bg y
I

M
y

I

eF

A

F
f

00

1

0

1

cif '25.0 = 1.677 (MPa) 

 

2.Giai ®o¹n khai th¸c: 

c.Thí trªn 

ct

c

httt
t

bt
t

tt

t

t
tg fy

I

MM
y

I

M
y

I

eF

A

F
f '5.0221

0

1

0

2

0

2

=3.5 (MPa) 

d.Thí d­íi. 

221

0

1

0

2

0

2

b

c

httt
b

bt
b

ttt
bg y

I

MM
y

I

M
y

I

eF

A

F
f 0.45f’c=-22.5 (MPa) 

 

Trong ®ã: 

- Fb = Lùc nÐn do c¸c bã thÐp øng suÊt tr­íc phÝa d­íi sau mÊt m¸t g©y ra cho dÇm (KN) 

- Ft = Lùc nÐn do c¸c bã thÐp øng suÊt tr­íc phÝa trªn sau mÊt m¸t g©y ra cho dÇm (KN) 

- Mbt = M«men theo tr¹ng th¸i giíi h¹n sö dông (KNm)(tuú theo tiÕt diÖn chÞu m«men d­¬ng ©m) 

- A0 = DiÖn tÝch tiÕt diÖn lÊy qui ®æi (m2) 

- I0 = M«men qu¸n tÝnh cña tiÕt diÖn qui ®æi (m2) 

- et = §é lÖch t©m cña träng t©m thÐp øng suÊt tr­íc phÝa trªn so víi trôc trung hoµ cña tiÕt diÖn. 

- eb = §é lÖch t©m cña träng t©m thÐp øng suÊt tr­íc phÝa d­íi so víi trôc trung hoµ cña tiÕt diÖn. 

- yt = Kho¶ng c¸ch tõ thí trªn cïng ®Õn trôc trung hoµ cña tiÕt diÖn. 

- yb = Kho¶ng c¸ch tõ thí d­íi cïng ®Õn trôc trung hoµ cña tiÕt diÖn. 

- f’c  = C­êng ®é qui ®Þnh cña bªt«ng 28 ngµy 

 

KÕt qu¶ kiÓm to¸n nh­ sau: 

kiÓm to¸n tiÕt diÖn theo tr¹ng th¸I giíi h¹n sö dông  

KÕt qu¶ kiÓm to¸n øng suÊt bª t«ng khi c¨ng kÐo cèt thÐp 

 

TiÕt 
diÖn 

Ft Fb A I et eb Mbt Yb Yt ftg fbg 
DuyÖt 

KN KN m2 m4 m m KNm m m MPa MPa 

3 0.00 23049.67 7.191 4.709 0.000 1.401 16621.91 1.381 0.819 -0.48 -7.80 §¹t 

12 55457.42 0.00 10.028 31.542 1.692 0.000 159080.00 2.658 1.845 
-

20.32 
1.50 §¹t 

23 6583.48 18592.56 7.191 4.730 0.594 1.406 1695.50 1.393 0.807 0.00 -9.55 §¹t 

 

                       Giíi h¹n øng suÊt nÐn cña bª t«ng øng suÊt tr­íc : -22.5(Mpa) 

                       Giíi h¹n øng suÊt kÐo cña bª t«ng øng suÊt tr­íc : 3.5355 (Mpa)  
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KÕt qu¶ kiÓm to¸n øng suÊt bª t«ng khi khai th¸c 

TiÕt diÖn 
Ft Fb A Ig Ic et eb Mbt 

KN KN m2 m4 m4 m m KNm 

3 0 24790.08 7.319 4.890 3.938 0.000 1.231 16621.91 

12 55457.42 0 10.330 36.960 26.500 1.640 0.000 159080.00 

23 6121.6998 7388.2901 7.319 5.000 3.928 0.575 1.114 1650.06 

TiÕt diÖn 
MHT+MTT2 Yb1 Yt1 Yb2 Yt2 ftg fbg 

DuyÖt 
KNm m m m m MPa MPa 

3 13087.38 0.820 1.380 0.000 0.705 -1.81 -5.72 §¹t 

12 11109.06 1.840 2.660 2.400 1.980 0.25 -12.47 §¹t 

23 13715.19 0.807 1.390 1.284 0.716 -3.49 2.15 §¹t 

 

Giíi h¹n øng suÊt nÐn cña bª t«ng øng suÊt tr­íc : -22.5(Mpa)  

Giíi h¹n øng suÊt kÐo cña bª t«ng øng suÊt tr­íc : 3.5355 (Mpa 

iv.4.7.2  KiÓm to¸n theo tr¹ng th¸i giíi h¹n c­êng ®é I 

- KiÓm to¸n theo c¸c néi dung sau: 

  +  KiÓm tra søc kh¸ng uèn tÝnh to¸n.   

  +  KiÓm tra giíi h¹n cèt thÐp. 

  + KiÓm tra søc kh¸ng c¾t tÝnh to¸n. 

- KiÓm to¸n cho mét sè tiÕt diÖn sau: 

+ TiÕt diÖn 3 t¹i chç hîp long nhÞp biªn cã m«men d­¬ng lín. 

+ TiÕt diÖn 13 trªn ®Ønh trô. 

+ TiÕt diÖn 23 gÇn gi÷a nhÞp cã m«men d­¬ng lín. 

                              Néi lùc theo TTGH c­êng ®é 1 t¹i c¸c tiÕt diÖn. 

  

STT TiÕt diÖn 

Gi¸ trÞ bao lùc c¾t Gi¸ trÞ bao momen 

Qmax (KN) Qmin (KN) Mmax(KN.m) Mmin(KN.m) 

1 3 1391.00 17.20 47,496.69 9,880.89 

2 12 12043.20 10070.60 -155,425.00 -219,750.00 

3 23 466.40 -1013.40 31,193.63 -6,664.12 

 

iv.4.7.2.1 Søc kh¸ng uèn. 

«ng thøc kiÓm tra søc kh¸ng uèn 

Mu   Mn        (5.7.3.2.1-1) 

Trong ®ã: 

- Mu  : m«men tÝnh to¸n ë tr¹ng th¸i GHC§I (MPa) 

-  : HÖ sè søc kh¸ng ®­îc lÊy theo ®iÒu 5.5.4.2 

Dïng cho uèn vµ kÐo bªt«ng cèt thÐp ­st  = 1.0 

- Mn  : Søc kh¸ng danh ®Þnh cña tiÕt diÖn (MPa) 
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22
β'85.0

2
1

f

fwcppSpSn

ha
hbbf

a
dfAM   (5.7.3.2.2-1) 

- Aps : DiÖn tÝch  thÐp øng suÊt tr­íc (mm2) 

- a : chiÒu dµy cña khèi øng suÊt t­¬ng ®­¬ng (mm)-chiÒu cao chÞu nÐn  

a=c 1 

- 1 : HÖ sè chuyÓn ®æi biÓu ®å øng suÊt qui ®Þnh trong ®iÒu  5.7.2.2 

7

)28'(
05.085.01

cf
= 6928.0

7

)2850(
05.085.0  

- fps : øng suÊt trung b×nh trong thÐp ¦ST ë søc kh¸ng uèn danh ®Þnh (MPa) 

p

pups
d

c
kff 1         (5.7.3.1.1-1) 

k  = 2(1.04 –
pu

py

f

f
 ) = 2(1.04 – 

1860

1674
) = 0.28           (5.7.3.1.1-2) 

- dp : Kho¶ng c¸ch tõ thí nÐn ngoµi cïng ®Õn träng t©m cèt thÐp øng suÊt tr­íc (mm) 

Tp ahd (
,

T
a ) 

Trong ®ã: 

h: ChiÒu cao tiÕt diÖn t¹i vÞ trÝ xÐt. 

mmaT 150 : Kho¶ng c¸ch träng t©m thÐp D¦L chÞu kÐo ®Õn mÐp chÞu kÐo 

mma
T

200,
: Kho¶ng c¸ch träng t©m thÐp D¦L chÞu nÐn ®Õn mÐp chÞu nÐn. 

  -  c    : Kho¶ng c¸ch tõ trôc trung hoµ ®Õn mÆt c¾t chÞu nÐn (mm) 

Tr­êng hîp trôc trung hoµ ®i qua s­ên (c>h), khi ®ã tÝnh to¸n tiÕt diÖn lµ tiÕt diÖn ch÷ T cã bÓ réng s­ên lµ bw vµ 
bÒ réng c¸nh lµ b. 

p

pu

pSwc

fwcpupS

d

f
kAbf

hbbffA
c

'β85.0

'β85.0

1

1
(5.7.3.1.2-3) 

Tr­êng hîp trôc trung hoµ ®i qua c¸nh (c < h), khi ®ã tÝnh to¸n nh­ 
tiÕt diÖn ch÷ nhËt víi bÒ réng lµ b. 

p

pu

pswc

pups

d

f
kAbf

fA
c

1'85.0

  (5.7.3.1.1-4) 

      

f'
c: C­êng ®é chÞu nÐn qui ®Þnh cña bª t«ng ë tuæi 28 ngµy (Mpa) 

- bw : ChiÒu dµy cña phÇn chÞu nÐn  

- b  : ChiÒu réng cña b¶n c¸nh chÞu nÐn (mm) 

KÕt qu¶ tÝnh to¸n kiÓm tra nh­ sau: 

 

wb
b

p
d

c

Trôc TH

h
f
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TiÕt 
diÖn 

ApS dP bw b hf c fps a Mn Mu 

Mn > Mu (m2) (m) (m) (m) (m) (m) (MPa) (m) (KNm) (KNm) 

3 0.21 2.05 0.796 5.81 0.302 0.224 1803.09 0.156 492286.60 47496.69 ®¹t 

12 0.06 4.3 0.807 5 0.612 0.902 1750.75 0.625 251390.42 166496.00 ®¹t 

23 0.02 2.05 0.796 5.81 0.302 0.233 1800.89 0.161 50950.68 31193.63 ®¹t 

 

iv.4.7.2.2 KiÓm tra hµm l­îng thÐp D¦L 

a.KiÓm tra l­îng thÐp tèi ®a theo c«ng thøc : 

42.0
d

c

e

          (5.7.3.3.1-1) 

Trong ®ã :  

- c : Kho¶ng c¸ch tõ trôc trung hoµ ®Õn mÆt chÞu nÐn (mm). 

- de   : Kho¶ng c¸ch cã hiÖu t­¬ng øng tõ thí nÐn ngoµi cïng ®Õn träng t©m cña cèt thÐp chÞu kÐo (mm). 

PSPS

pPSPS

e
fA

dfA
d

.

.
             (5.7.3.3.1-2) 

b.KiÓm tra hµm l­îng thÐp tèi thiÓu : 

BÊt kú mét mÆt c¾t nµo cña cÊu kiÖn chÞu uèn, l­îng cèt thÐp th­êng vµ cèt thÐp D¦L chÞu kÐo ph¶i ®ñ ®Ó ph¸t triÓn 
søc kh¸ng uèn tÝnh to¸n Mr ph¶i nhá h¬n trong 2 gi¸ trÞ sau: 

 1,2 lÇn søc kh¸ng nøt Mcr x¸c ®Þnh trªn c¬ së ph©n bè øng suÊt ®µn håi vµ c­êng ®é chÞu kÐo 
khi uèn cña bª t«ng  

 crn MM 2.1          (5.4.2.6)  

Trong ®ã Mcr ®­îc tÝnh b»ng c«ng thøc : 

 )( dper

t

cr fff
y

I
M       (Handbook-C10) 

- fr : c­êng ®é chÞu kÐo khi uèn cña bª t«ng  f’C=50 (MPa)=50000(KN/m2) 

5000063.0'63.0 Cr ff 140.87 (KN/m2) 

- fd  : øng suÊt do t¶i träng b¶n th©n tÝnh theo tr¹ng th¸i giíi h¹n sö dông t¹i thí mµ øng suÊt kÐo g©y ra bëi c¸c t¶i 
träng ngoµi  (KN/m2)                 

 
bd y

I

M
f

 

- fpe   : øng suÊt nÐn trong bª t«ng do øng suÊt nÐn tr­íc cã hiÖu (KN/m2) 

 b

psps

g

psps

pe y
I

efA

A

fA
f  

- Ag, I : diÖn tÝch vµ m« men qu¸n tÝnh cña tiÕt diÖn (m2, m4) 

  -   Mcr :  søc kh¸ng nøt (KN.m) 

- Aps  : diÖn tÝch cèt thÐp øng suÊt tr­íc (m2) 

- yt, yb  : kho¶ng c¸ch tõ thí nÐn, kÐo ngoµi cïng ®Õn trôc trung hoµ.(mm) 

-    : hÖ sè søc kh¸ng ®­îc lÊy theo ®iÒu 5.5.4.2; =1.0 

 1,33 lÇn m«men tÝnh to¸n cÇn thiÕt d­íi tæ hîp t¶i träng- c­êng ®é 
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Mn ≥ 1.33Mu         (3.4.1.1) 
KÕt qu¶ kiÓm to¸n ®­îc ®­a ra ë b¶ng sau: 

kiÓm tra hµm l­îng cèt thÐp 

TiÕt 
diÖn 

A I M yb yt e fr fd fpe Mcr 

(m2) (m4) KNm (m) (m) (m) (MPa) (Mpa) (Mpa) (kNm) 

3 7.26 4.82 16621.91 1.402 0.798 1.251 4.454 4832.83 
-

1925.72 
-40812.37 

12 10.19 32.01 149412.00 2.569 1.931 1.692 4.454 10052.04 
-

2269.08 
-204146.68 

23 7.26 4.82 1695.50 1.407 0.793 1.256 4.454 494.73 
-

2009.32 
-15199.26 

  B¶ng kiÓm tra hµm lîng cèt thÐp tèi thiÓu 

TiÕt 
diÖn 

Mn 1.2Mcr 1.33Mu 

DuyÖt KNm KNm KNm 

3 49238.81 48974.85 63170.60 §¹t 

12 251393.40 244976.02 279765.00 §¹t 

23 51104.32 18239.11 56148.53 §¹t 
 

iv.4.7.2.3 KiÓm to¸n søc kh¸ng c¾t cña tiÕt diÖn 

 Lùc c¾t ®èi víi c¸c tiÕt diÖn gi÷a nhÞp (3, 19, 46) vµ c¸c tiÕt diÖn (8, 10) t¹i trô nhá do ®ã cã thÓ bá qua kiÓm to¸n søc 
kh¸ng c¾t ta tiÕn hµnh kiÓm to¸n cho tiÕt diÖn 32 cã lùc c¾t lín nhÊt. 

KiÓm to¸n theo c«ng thøc: 

                                                   nu VV  

Trong ®ã: 

Vu : lùc c¾t t¹i tiÕt diÖn kiÓm to¸n, lÊy theo TTGH c­êng ®é 1 

 : hÖ sè søc kh¸ng c¾t ®­îc x¸c ®Þnh theo ®iÒu 5.5.4.2.1, =0.9 

Vn : søc kh¸ng c¾t danh ®Þnh ®­îc x¸c ®inh theo quy ®Þnh ( ®iÒu 5.8.3.3) 

pvvc

ps c

V  db0.25f

V  V V
minnV  

Víi : vvcc db'f083.0V                                              (5.8.3.3-3) 

               
s

ggfdA
V

yvv

s

sin)cot(cot
                   (5.8.3.3-4) 

Trong ®ã: 

bv : BÒ réng bông cã hiÖu lÊy b»ng bÒ réng bông nhá nhÊt trong chiÒu cao dv (mm) 

dv : ChiÒu cao chÞu c¾t cã hiÖu ®­îc x¸c ®Þnh theo ®iÒu 5.7.2.8 (mm) 

s: Cù li cèt thÐp ®ai (mm), ®­îc chän dùa trªn tÝnh to¸n chÞu lùc c¾t vµ yªu cÇu vÒ cÊu t¹o, lÊy gi¸ trÞ nhá 
h¬n cña h/3 vµ 300mm,( ®èi víi ®o¹n gÇn gèi cã lùc c¾t lín) 

: HÖ sè chØ kh¶ n¨ng cña bª t«ng bÞ nøt chÐo truyÒn lùc kÐo ®­îc qui ®Þnh trong ®iÒu 5.8.3.4 

: Gãc nghiªng cña øng suÊt nÐn chÐo ®­îc x¸c ®inh theo ®iÒu 5.8.3.4 (®é). Khi tÝnh, gi¶ thiÕt tr­íc gãc , 

sau ®ã tÝnh c¸c gi¸  trÞ ®Ó tra b¶ng ng­îc l¹i  vµ , nÕu hai gi¸ trÞ  gÇn b»ng nhau th× cã thÓ chÊp nhËn 
®­îc, nÕu kh«ng th× gi¶ thiÕt l¹i. 
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: Gãc nghiªng cña cèt thÐp ngang ®èi víi trôc däc (®é). Cèt ®ai th¼ng ®øng,  = 90. 

Av: DiÖn tÝch cèt thÐp chÞu c¾t trong cù ly s (mm2) 

y

v

cv
f

sb
fA ,083.0(min)  

pV : Thµnh phÇn lùc øng suÊt tr­íc cã hiÖu trªn h­íng lùc c¾t t¸c dông, lµ d­¬ng nÕu ng­îc chiÒu lùc c¾t(N). 

  TÝnh pV  

C«ng thøc tÝnh to¸n :      
n

i

ipstrp SinfAV
1

.  

Trong ®ã: 

Astr   : diªn tÝch thÐp øng suÊt tr­íc trªn mÆt c¾t ngang cña tiÕt diÖn tÝnh to¸n. 

pf   : øng suÊt trong c¸p sau mÊt m¸t, gi¸ trÞ øng víi mçi mÆt c¾t. 

i  : gãc lÖch cña c¸p i so víi ph­¬ng ngang, b»ng ®é dèc mÆt cÇu vµ cã gi¸ trÞ rÊt nhá nªn trong tÝnh to¸n 

coi nh­ =0 

VËy gi¸ trÞ pV  cã thÓ bá qua trong tÝnh to¸n. 

  TÝnh dv  vµ bv : 

- ChiÒu cao chÞu c¾t dv (mm): 

+ ChiÒu cao chÞu c¾t cã hiÖu lÊy b»ng cù ly ®o th¼ng gãc víi trôc trung hoµ gi÷a hiÖu øng lùc do kÐo vµ nÐn do 
uèn, tøc lµ: 

             

2

72.0

9.0

max

a
d

h

d

d

e

e

v
          víi   a = 1.c lµ chiÒu dµy khèi øng suÊt t­¬ng ®­¬ng 

- 1   :®· tÝnh ë phÇn tÝnh chÊt vËt liÖu, 1 = 0.6928. 

- de  :chiÒu cao lµm viÖc cña dÇm (®· qui ®æi) 

- BÒ réng chÞu c¾t cã hiÖu cña tiÕt diÖn bv lÊy b b»ng chiÒu dµy b¶n bông cña tiÕt diÖn qui ®æi  

KÕt qu¶ tÝnh to¸n nh­ sau: 

TiÕt 
diÖn 

0.9de           
(m) 

0.72h                                       
(m) 

de-0.5a           
(m) 

dV                
(m)                         

bV   0.25f’c 

bVdV                            
(KN) 

 

  
 

Vp 
 (m)                         

3 1.85 1.54 1.97 1.97 0.796 19625.44 638.38 0 

12 3.87 3.15 3.99 3.99 0.807 40224.38 1308.43 0 

23 1.85 1.54 1.97 1.97 0.796 19628.89 638.49 0 

 

c.X¸c ®Þnh  vµ . 

§Ó x¸c ®Þnh ®­îc  vµ  ta ph¶i th«ng qua c¸c gi¸ trÞ sau v/f’c vµ x. 

vvcc db'f083,0V β
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 øng suÊt  c¾t trong bª t«ng :  

vv

pu

db

VV
v          (5.8.3.4.2-1) 

trong ®ã : 

-   : hÖ sè søc kh¸ng c¾t quy ®Þnh trong §iÒu 5.5.4.2 

- Vu  : lùc c¾t tÝnh to¸n (KN) 

    Do Q max         

            

 

  
 

TiÕt 
diÖn 

Vu               bV      

 (m) 
dV                

(m) 
  

  (KN)  (KN) 

3 1391.00 0.796 1.97 0.9 984.41 19.688 

12 12043.20 0.807 3.99 0.9 4158.34 83.167 

23 466.40 0.796 1.97 0.9 330.01 6.600 

              

    Do Q min         

            

 

  
 

TiÕt 
diÖn 

Vu               bV      

 (mm) 
dV                

(mm) 

v                 
  

  (N)  (N) 

3 17.20 0.796 1.97 0.9 12.17 0.243 

12 10070.60 0.807 3.99 0.9 3477.23 69.545 

23 1013.40 0.796 1.97 0.9 717.06 14.341 

-  

 øng biÕn trong cèt thÐp ë phÝa chÞu kÐo do uèn cña cÊu kiÖn x¸c ®Þnh theo : 

002.0

cot5.05.0

pspss

popsuu

v

u

x
AEAE

fAgVN
d

M

    (5.8.3.4.2-2) 

Trong ®ã: 

- Aps  : DiÖn tÝch cèt thÐp ­st trong phÝa chÞu kÐo uèn cña cÊu kiÖn (m2) 

- Mu  : M« men tÝnh to¸n (N-mm) 

- Nu  : Lùc däc trôc tÝnh to¸n (N) 

- Vu  : Lùc c¾t tÝnh to¸n (N) 

- Es : M«®un ®µn håi cña cèt thÐp kh«ng ­st (MPa) 

- Ep : M«®un ®µn håi cña cèt thÐp ­st (MPa) 

- As  : DiÖn tÝch cèt thÐp kh«ng ­st (mm2) 

- fpo  : øng suÊt trong thÐp ­st khi øng suÊt trong bª t«ng xung quanh b»ng 0 (MPa) 

c

p

pcpepo
E

E
fff  

cf

v

'

cf

v

'
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- fpe : øng suÊt cã hiÖu trong thÐp ­st sau mÊt m¸t. 

Do t¹i mÆt c¾t cã nhiÒu bã c¸p, mÊt m¸t øng suÊt kh«ng ®Òu nhau, trong tÝnh to¸n cã thÓ gi¶ thiÕt mÊt m¸t øng suÊt 
lÊy gi¸ trÞ trung b×nh céng cña c¸c bã c¸p. Khi ®ã: 

                  pTpjpe f
n

ff
1

 

- fpc  : øng suÊt nÐn t¹i träng t©m tiÕt diÖn 

          
A

F
f pc  

- Aps  : diÖn tÝch cèt thÐp øng suÊt tr­íc (m2) 

- A:  diÖn tÝch mÆt c¾t t¹i tiÕt diÖn quy ®æi. 

-   : Gãc nghiªng cña øng suÊt nÐn chÐo ®­îc x¸c ®inh theo ®iÒu 5.8.3.4 (®é). Khi tÝnh, gi¶ thiÕt tr­íc gãc 

=270=27*3.14/180=0.471( rad), sau ®ã tÝnh c¸c gi¸  trÞ ®Ó tra b¶ng ng­îc l¹i  vµ , nÕu hai gi¸ trÞ  gÇn b»ng 
nhau th× cã thÓ chÊp nhËn ®­îc, nÕu kh«ng th× gi¶ thiÕt l¹i. 

KÕt qu¶ tÝnh thÓ hiÖn ë c¸c b¶ng sau: 

 X¸c ®Þnh fpo 

 

Do Q max 

 

 

TiÕt 
diÖn 

F             Ac             fpc              
(MPa) 

fpe                
(MPa) 

Ep                 
(MPa) 

Ec              
   (MPa) 

fpo             

  (KN)  (m
2) (MPa) 

3 24,065.03 7.310 3.29 1115.1195 197000 35750 1133.26 

12 61383.93 10.330 5.94 1011.1382 197000 35750 1043.88 

23 25071.55 7.310 3.43 1094.2604 197000 35750 1113.16 

 

      Do Q min         

                

TiÕt 
diÖn 

F             Aps              fpc              
(MPa) 

fpe                
(MPa) 

Ep                 
(MPa) 

Ec              
   (MPa) 

fpo             

  (KN)  (m
2) (MPa) 

3 25362.07 7.310 3.47 1183.24 197000 35750 1202.36 

12 68530.53 10.330 6.63 1146.18 197000 35750 1182.74 

23 28398.74 7.310 3.88 1173.81 197000 35750 1195.22 

 


 X¸c ®Þnh x 

Do Q max 

TiÕt 
diÖn 

Mu              

    (KNm)                         
dV                

(m)                         
Vu                

(KN)                         
Aps             

(m2)                         
fpo           

  (MPa)                         
X 

rad) 

3 94993.38 1.97 1391.00 0.785 0.0426 1133.26 0.0001 

12 310850.00 3.99 12043.20 0.785 0.1108 1043.88 -0.0015 

23 62387.26 1.97 466.40 0.785 0.0442 1113.16 -0.0020 
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Do Q min 

TiÕt 
diÖn 

Mu                 
(KNm)                         

dV                
(m)                         

Vu                
(KN)                         

q Aps             
(mm2)                         

fpo           

  (N)                         
X 

rad) 

3 94993.38 1.97 17.20 0.785 0.0426 1202.36 -0.0004 

12 310850.00 3.99 10070.60 0.785 0.1108 1182.74 -0.0022 

23 62387.26 1.97 1013.40 0.785 0.0442 1195.22 -0.0024 

 

 X¸c ®Þnh vµ

Do Q max       

X 

 

  
 

Tra ra Tra ra 

0.0001 19.6882 1.0000 27.0000 

-0.0015 83.1668 1.0000 24.0000 

-0.0020 6.6002 7.0000 24.0000 

 

Do Q min       

X 

 

  
 

Tra ra            Tra ra 

-0.0004 0.2434 6.7800 27.0000 

-0.0022 69.5446 6.7800 27.0000 

-0.0024 14.3411 6.7800 27.0000 

 

 

d.TÝnh Vc vµ Vs 

Chän thÐp ngang lµ thanh 20 cã 2 líp trªn mét s­ên cã diÔn tÝch Av=628 mm2, cù ly gi÷a c¸c thanh thÐp ngang lµ 
s=200 mm 

Dùa vµo kÕt qu¶ tÝnh c¸c th«ng sè thµnh phÇn ®Ó tÝnh Vc vµ Vs. 

vvcc dbfV '083.0         (5.8.3.3-3) 

s

ggdfA
V

vyv

s

sincotcot
      (5.8.3.3-4) 

KÕt qu¶ tÝnh to¸n nh­ sau: 

Do Q max 

TiÕt 
diÖn 

AV                
 m2 

fy                
 Mpa 

dV    m 
bV               

  m 

a q  s               
m 

Vs                 

 rad rad KN 

3 0.0006284 1674 1.97 0.796 1.57 0.471 0.2 20368.93 

12 0.0006284 1674 3.99 0.807 1.57 0.419 0.2 47123.57 

23 0.0006284 1674 1.97 0.796 1.57 0.419 0.2 23313.37 

                  

        Do Q min         

cf

v

'

cf

v

'
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TiÕt 
diÖn 

AV                
 m2 

fy                
 Mpa 

dV        

        m 
bV               

  m 

a q  s               
m 

Vs                 

 rad rad KN 

3 0.0006284 1674 1.97 0.796 1.57 0.471 0.2 20368.93 

12 0.0006284 1674 3.99 0.807 1.57 0.471 0.2 41179.17 

23 0.0006284 1674 1.97 0.796 1.57 0.471 0.2 20372.51 

 

e.TÝnh søc kh¸ng danh ®Þnh cña tiÕt diÖn . 

Theo c«ng thøc ®· nªu ë trªn ®Ó tÝnh Vn. 

pvvc

psc

n
Vdbf

VVV
V

'25.0
min  

KiÓm tra theo c«ng thøc :  

nu VV  

Do Q max 

 

 

TiÕt 
diÖn 

Vc                 

   (KN)                         
Vs                   

(KN)                         
Vc+Vs+Vp                

(KN)                         
0.25f’cbVdV              

(KN) 
VN              

  (KN)                         
VN               

 (KN)                         

VU               
 (KN)                         

VU < VN                                        

3 638.38 20368.93 21007.31 19625.44 19625.44 17662.90 1391.00 dat 

12 1308.43 47123.57 48432.00 40224.38 40224.38 36201.94 12043.20 dat 

23 638.49 23313.37 23951.86 19628.89 19628.89 17666.00 466.40 dat 

                  

Do Q min 

TiÕt 
diÖn 

Vc                 

   (KN)                         
Vs                   

(KN)                         
Vc+Vs+Vp                

(KN)                         
0.25f’cbVdV              

(KN) 
VN              

  (KN)                         
VN               

 (KN)                         

VU               
 (KN)                         

VU < VN                                        

3 638.38 20368.93 21007.31 19625.44 19625.44 17662.90 17.20 dat 

12 1308.43 41179.17 42487.60 40224.38 40224.38 36201.94 10070.60 dat 

23 638.49 20372.51 21011.00 19628.89 19628.89 17666.00 1013.40 dat 
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