Tinh toan tiét dién bé tong cot thép chiu nén léch tam
bé theo TCXDVN 356:2005

1. Mé dau

Nam 2005, Nha nuéc ban hanh TCXDVN 356:2005 ”Két cau bé tong va bé tong cot
thép - Tiéu chudn thiet ke” [1] thay thé TCVN 5574-91”Két cau bé tong cot thép - Tiéu
chudn thiét ké” [2]. Trong cac van d€ chi moi dugce trinh bay dudi dang cong thic co
ban, dg vay viéc nghién cru nham tim cach véan dung tiéu chuﬁr} la rat can thiét. Viéc tinh
toan cau kién chiu nén léch tam 16n theo TCXDVN 356:20()5 v€ co ban khong co gi khac
so vo1 TCVN 5574-91. Bai nay ‘grinh bay céch tinh toz'u} ti€t dién chir nhat chiu I}én léch
tam bé dugc lam tir bé tong co cap khong qua B30 va cot thép nhom A-III trg xudng.

Theo [1] khi §=% > £.; Didu kién tinh todn: Ne < Rybx(hg — 0,5x) + Ry A’ (hy — 4) (1)

Trong do, chiéu cao vung chiu nén dugc xac dinh theo (2): N=Ry,bx + R; A’ - 0, A (2)
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Cac ky hiéu dugc giai thich trong hinh v& trong tiéu chuan [1]

Cong thire (3) 1a mot diém moi cua [1] so voi [2]

Diéu kién ap dung ctia (3): £=h, <x<h, 5)

2. Tinh toan c6t thép ddi xing

2.1 Cong thike ly thuyét

Bai toan gdbm mot he 4 phuong trinh (1), (2), (3) va phuong trinh A, = A’ v6i 4 4n sb 1a
A, A’g, 0, Va X.

Giai h¢ nay voi cha y géng khi dat cot thép d6i xtimg thuong gip R, = Ry, ta dugc phuong
trinh bac ba do1 voi bién x:

X+K; + Kix + Ko =0 (6)
Trong do:

Kz =—(2+ §)h0
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Giai phuong trinh bac ba (6), tim x thoa man diéu kién (5)
Néu tinh ra dugc x>h, c6 nghia la: o, = R, t))

Khi @6 tinh lai x bang cach giai hé gdm 4 phuong trinh (1), (2), 3) va (8) tim duoc:
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Piéu kién ving nén giai tir (6) hodc (9) duoc xem 1a két qua chinh xac theo [1] nhung
cach giai phure tap. Trong thyc hanh co6 thé tim dugc cac cong thirc gan ding, tinh toan
don gian hon dé tién sir dung.

2.2 Cong thirc thuc hanh
2.2.1 Tinh theo (3)

Chiéu cao vung nén dugc tim teo cach tinh ding dan nhu sau:
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1. Tinh x; =
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N(e—h, +0,5x,)
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ii. Tinh Ay = (12)

iii. Thay Ay, & (12) va o, 6 (3) vao (2), bién ddi tim duoc:
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2.2.2 Theo nghién cuu cua tdc gia

Bién d6i (6) thanh phuong trinh bac ba ddi véi bién & :

E+F8+FE+F =0 (14)
F,=-2+¢&
F =2 1+8)+(+n)(1-6

Trongde: |11 =2€+exro)+demd=0)r 0
F, =n(8—-1-2¢&,

- et s _ 4@ (16)
R,bh, h, hy h,
Diéu kién ap dung (14): &, <£<1 (17)

V&i mdi td hop cac gia tri n;, g;, 0; va &; s€ tim dugc mot gia tri &; tuong tng béng cach
gidi phuong trinh bac ba (14). Dua vao viéc phan tich va xur Iy két qua tinh toan vdi nhiéu
truong hop khéc nhau cia n, €, 6 va &g, dé ra cong thirc gan dling sau:

@ = Ssa Sm SF,R (18)
trong do:
. S.=0,6¢ " (19)
. {SW = 0,357 +0,65khin < 1} 20)
S, =1Khin 21
L S;;R = aR + 0,44 (21)



Sau khi tinh dugc & theo (18) can kiém tra theo diéu kién (17), néu thoa man thi tinh x=
Ehy, néu tinh dugce & > 1 thi can tinh lai x theo (9).

Mot s6 cong thirc sau ciing cho két qua tinh toan x kha chinh xac va tién dung:
_ NH2EN, .
R,bh, + 2N,
2
Trong d6: N, + Ne—0.49R b[h (7e,)* (1= &)’ ]
(A=) —a')

_ (1=&,)(h, —a')N +2&,(Ne— 048R, bh})
(1—&,)(hy —a")R,bh, +2(Me—0,48R,bh? *

(23)

Hoac:

(24)

Sau khi tinh duoc x theo mot trong cac cong thirc néi trén, tinh cot thép theo (25):
Ne— R, bx(h, —0,5x)
Rsc (hO - a')

A =A’= (25)

Bang 1 trinh bay mot s két qua tinh toan dién tich cot thép theo cac cong thire tinh toan
x khac nhau. Sai s6 A la so sanh dién tich A véi két qua dugce xem la chinh xac.

Bing 1. So sanh két qud tinh todn cot thép

S6 liéu dau vao (6) hoiic (9) | Cong thire (18) Cong thirc (24)

b h R, |R; N ne, | Xx A X A Ag X A, Ag

mm | mm | Mpa | Mpa | kN | mm | mm mm’ | mm | mm’ | % mm | mm’ | %

250 | 500 | 17 365 | 1100 | 270 | 254 1099 | 251 | 1116 | 1.6 |255 | 1091 |-0.7
250 | 500 | 17 365 | 1800 | 135 | 329 1374 | 321 | 1404 (2.2 |333 | 1361|-0.9
250150017 365 | 235040 |423 918 |[410 [934 |1.7 |415 [927 |0.9
350 | 700 | 14.5 | 365 | 2000 | 390 | 381 2211 1370 |2276 |3.0 |383 |2197|-0.6
350|700 | 14.5 | 365 | 3000 | 200 | 472 | 2297 | 466 |2323 |1.1 |477 |2277|-0.8
350 | 700 | 14.5 | 365 | 4000 | 60 | 594 1710 | 592 | 1713 0.2 | 585 | 1723 ]0.8
220 (600 | 11.5 | 280 | 900 | 300 | 350 1141 | 344 | 1165 | 2.2 |351 | 1138|-0.2
2201600 | 11.5 | 280 | 1300 | 160 | 419 1212 1426 | 1197 |-1.3 |421 | 1208 | -0.4
220 {600 | 11.5 [ 280 | 1700 | 50 | 511 919 (533 |907 |-1.4 |503 |926 |0.7
300|300 | 8.5 |280 | 1500|440 | 507 |2917 | 485 |2988 |2.4 |509 |2912]|-0.2
300 | 300 | 8.5 | 280 | 1850|220 | 573 1961 | 591 | 1923 | -1.9 |574 | 1959 | -0.1
300 | 300 | 8.5 | 280 | 2300 |70 | 686 1296 | 734 | 1271 | -1.9 | 677 | 1304 | 0.6

3. Tinh toan c6t thép khong ddi xirng

Bai toan gom mot h¢ ba phuong trinh (1),(2) va (3) nhung c6 bbn 4n s6 1a A, A’y x va
Os. V& mit nguyén tic, c6 thé chon truéc mot trong bon an sb néi trén dé giai hé tim ra 3
an con lai. Hé phuong trinh ndi trén ¢6 nhiéu nghiém, nhung trong tinh toan thyc hanh



chi can tim ra mot nghiém hop Iy 1a duoc. Gia tri cac nghiém can thoa mén diéu kién han
ché tuong ung do1 vdi o 1a (4), x 1a (5) va (10), cotthép la0 < A< A’

3.1 Chon truwéc A, dé tinh todn

Khi chon trude cho A, mét gia tri duong tuy y, giai h¢ ba phuong trinh (1),(2) (3) s€ dugc
hai phuong trinh bac hai (1‘01 v6i x tuong tmg véi cac didu kién (5) va (10). Theo nghién
clru cua tac gia, dién tich cot thép A, & cac truong hop chon trude tuy rat chénh 1éch nhau
nhung chi lam thay d6i ing suat o, clia nd ma anh huong rat it dén cbt thép A’ . Truong
hop dic biét khi chon A, = 0 (dit A, theo cdu tao va khong ké vao trong tinh toan ), ltc
nay chi con hai phuong trinh (1) va (2, giai ra:

x= a+ [(a')+ 2RNZ (26)

Diéu kién ap dung (26): 22> <x<h 27)

3.2 Chon truwde x dé tinh todn

C6 thé chon trudc cho x mot gia tri tuy y thoa man cac didu kién (5) hodc (10). Sau khi
co x, tinh A’ theo (25) va A, theo (28):

A= Rbx+R AN 28)

o

N

trong d6 o, tinh theo (3)

Tuy vay bai toan chi c6 y nghia vat 1y khi chon dugc x trong khoang nghiém hop 1y,
thuong 1a kha hep, cua no. Khi chon x ra ngoai khoang néi trén s€ tinh ra A c6 gia tri am
hodc duong nhung rat 16n khong dang véi thue te.

3.3 Chon trwéc A’ hodc 6, dé tinh todn

C6 thé chon trude A’ hodc o, dé tinh toan, tuy nhién trén thy té khoang nghiém hop 1y
clia chung 1a rat kho dy doan. Néu chon trudc mot gia tri khong phu hop sé tinh ra két
qua cot thép A, khong hop 1y, phai tinh lai mot sé 1an. Do vay céc cach chon trudc A’
hodc o, chi mang nhiéu ¥ nghia Iy thuyét.

4. Biéu do twong tac

Biéu d6 tuong tac (BDTT) la duong biéu dién kha ning chiu mémen ubn va liuc nén khi
da biét kich thudc va bd tri cdt thép cua tiét dién.

Do dugc lap véi cac thong sb ddu vao cu thé nén day 1a BDTT c6 thit nguyén va chi dung
cho bai toan kiém tra cudng do cho tiét dién d6. Trong thuc hanh ngudi ta thuong xay
dung BDTT véi cac thong sd khong thtr nguyén, khong nhimng dung dugc cbt thép cho
bai toan kiém tra cuong d6 ma con tinh duoc cbt thép cho nhiéu truong hop khac nhau
cta tiét dién. Tap hop cac BDTT khong thtr nguyén rat thuan tién trong thuc hanh tinh
toan.

Sau day 1 cac budc 1ap BDTT khong thir nguyén theo [1] cho tiét dién dat ¢t thép ddi
xung.
bat:
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Bién d6i (2) thanh:
n=¢+ o (1- 0) (30)
+Khi§ <& thin=§ (31)

+Khig<&<1 thin=§+2a%. (32)

T oRr
+Khi§>1thin=§+2a 33)
Bién d6i (1) thanh:
m = § (1-0,5¢) + (1-6 ) (¢ -0,5n) (34)
bé 1ap mot BDTT, cho & va a mot gia tri chon san thong thuong léy ) =70,05, o=0,05~+
1. Cho & thay doi tir 0 + 1 + d s€ tinh ra cac gia tri cia m va n theo cac biéu thuce tir (30) +
(34). Mo6i cap m,n s€ cho mot diém cua BDTT.
Véi o va &g ghc_)n san, lai gho o thay ddi trong khoang da chon s€ dugc mdt ho BDTT.
Cho & thay doi s€ dugc nhieu ho BDTT khac nhau.
5. Két luén
+ Cac cong thuc ly tl}uyét va thuce hanh tinh toan cAu kién chiu nen 1éch tdm be nhu da
trinh bay ¢ trén co6 thé dung duoc khi thiét keé theo [1] D¢ tinh toan chiéu cao vung nén x
cua bai toan cot thép doi xirng nén sir dung phuong trinh bac ba (6) va cong thuce (9) khi
x@y dung cac chuong trinh may tinh va nén su dung mot trong cac cong thirc (13), (18),
(22) hodc (24) khi tinh tay. Khi tinh toan tiét dién dat cot thép khong do1 xtmg, nén tinh x
theo (26) va dat A, theo cau tao.

+ Cach lap biéu dd tuong tac khong thir nguyén theo nguyén ly da trinh bay ¢ trén la
ngin gon,don gian va két qua co thé sir dung duoc trong thiét ké theo [1].

ThS. Piing Thé Anh
(Nguén tin: T/C KHCN Xady dung, sé 4/2006)



