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TOM TAT

Viéc tinh toan dé véng thwong phire tap va tdn thdi gian, do vay trong moét sb tiéu
chuén dwa ra cac phwong phap thuwc hanh nhdm don gidn hoa quy trinh tinh toan. Viéc tinh
toan do vong thuc chat 1a viéc xac dinh d6 cong cla cau kién dwi tac dung cua tai trong ngén
han, dai han ciing nhw dnh huéng cua luc cang trwdce. Cé thé can civ vao mdé men & tirng tiét
dién dé tinh ra dd cirng clGa né rdi xac dinh d6 véng, tuy nhién nhw vay dan dén quy trinh tinh
toan qua phtrc tap. D& don gidn va gidm khdi lwong tinh toan, tiéu chuan cho phép xem do
ctrng 1a khong thay ddi trén doan cAu kién cé méd men cung diu va do clrng duoc xac dinh theo
md men I&n nhét cla doan ciu kién do.

Trong Bai bao nay dé cap dén viéc xay dwng phan mém tinh toan do ctrng B nham hd
tro d& dang cho viéc tinh toan d6 véng cla san bé téng (rng lyc trwdc cang sau theo TCXDVN
356: 2005 trong thuc té thiét ké cong trinh.

ABTRACT

The calculation of deflection is often complicated and time-consuming, so in a number
of standards, practical performances are carried out to simplify the calculation process. The
calculation of deflection is essential in determining the curvature of structures under the effect of
short-term loads, as well as long-term effects of the previous tension. It is possible to base on
the moment in each section to calculate its stiffness and determine its deflection, but such a
process leads to complicated calculations. For simplification and reduction of the amount of
calculations, the standards allowed for stiffness is unchanged on the structural components that
have the same sign moment and the stiffness is determined by the maximum moment of such
structures.

In this article, the construction of software to determine the stiffness B is discussed to
facilitate the calculation of deflection of the post- tensioned concrete flat slab in accordance with
the Vietnam Construction Standards 356:2005 in actual construction designs.

1. Pit van dé

Hién nay, khi thiét ké két cau san phang tmg luc trudc, cac ky su thiét ké thuong
sir dung tiéu chuén thiét ké cua cac nuéc nhu ACI (M¥), BS (Anh) do tinh don gian, dé
sir dung. V&i két céu bé tong ULT, mbi quan hé giira ndi luc va ¢t thép ULT la quan
hé qua lai, do vdy, viéc phan tich, tinh toan ludn phai tién hanh theo cac vong lap dé tim
ra giai phap hop Iy dam bao do tin cay va tinh kinh té ctia hé két ciu.Theo quy trinh tinh
toan ciia TCXDVN 356:2005, cAu kién bé tong ULT duoc tinh todn nhim thoad mén céc
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diéu kién theo trang thai gidi han vé kha nang chiu luc, sau do tién hanh kiém tra theo
cac diéu kién trong giai doan st dung (diéu kién vé bién dang: d vong, bé rong vét
nut). Viéc tinh toan kiém tra do vong lai rat phuc tap, diéu d6 han ché dang ké kha nang
ap dung tiéu chuan khi tinh toan lap. Khic phuc cac bat cap khi 4p dung TCXDVN
356:2005 14 sy can thiét dé co thé dua tiéu chuan vao thuc té thiét ké.

2. Thiét 1ip quy trinh tinh toin dd vong cia san bé tong wng lwc truéc theo
TCXDVN 356:2005

Quy trinh tinh toan d6 vong duogc thiét 1ap dua trén viée lya chon phuong phap
PTHH dé phan tich san bé tong ULT voi quan niém ULT nhu mét tai trong can bang.
Phan mém SAP2000 duoc chon nhu cong cu chinh dé phén tich ndi luc cia san.
Céc gia thiét:

= Luc trong cap khong dbi doc theo chiél} dai cap. i

* Do doc cua cép 1a nhd, vi vay thanh phan luc nén doc 1a khong doi.

Khi tinh toan dugc d6 vdng theo TCXDVN 356:2005 can danh gia do clng cta
phéan tir san voi cac truong hop:

e Xuét hién hay khong khe nirt trong ving kéo.

e Tai trong tac dung dai han hay ngan han.

Khi sir dung cac phan mém theo phwong phap PTHH dé phan tich noi luc san

3

nhu SAP2000, ETABS, SAFE.., dJ cling cua céc ph'?ln ta: D= duoc xac dinh

12(1-v?)
theo 1y thuyét dan hoi, nghia 1a chi phy thudc vao chiéu diay ban san va cac dic trung
dan hoi cua vat lidu (mo6 dun dan hoi, hé sb Poisson). Do sb luong phﬁn tr kha 16n, can
thiét phai xay dung phan mém phu trg dé xac dinh d6 cimg B cua phan tir bé tong cot
thép co xét dén cac yéu té nhu su xuat hién vét nat, tinh chat tai trong, tir d6 tinh toan
B

D

v6i: b - kich thude ctia phan tir theo phuong vudng goc véi mit phang udn dang xét.

hé s6 diéu chinh d§ cung k:

Viéc diéu chinh d6 cting chéng uén dan hdi cua timg phan tir thanh d6 cing B
dugc xét dén thong qua hé s6 k. Hé s6 k ctia phan tir xac dinh theo timg phuong. Trong
cac phan mém nhu SAP2000, gia tri k dwoc gan vao ddc trung cua phan tir bang thong
s6 diéu chinh (modification factors).

Quy trinh tinh todn d vong nhu sau:
1. ROi rac hoa mat bang san thanh cac phan tir:

- Ban san c6 thé dugc chia déu hodc khong déu (dai trén cot c6 thé chia nho

hon thi s€ chinh xac hon).

- (ot d& san duge mo hinh thanh 2 doan: cot trén va cot dudi, lién két dau trén

va dau dudi 1a ngam (twong tu phuong phap khung twong duong).

St dung phan mém SAP2000 dé nhap cac thong s6 vé kich thudc hinh hoc va
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vat ligu, diéu kién bién.
2. Nhap céc sb liéu vé tai trong voi cac truong hop nhu sau:

- SW: trong lugng ban than ban san

- SDL: trong lugng phan vat liéu hoan thién (cac 16p hoan thién, tuong xay trén
san,...)

- LL: hoat tai

- CABLE: tai trong do tmg luc trudc bao gom tai trong thang dung (phan tai
trong can bang cua cap theo 2 phuong) va tai trong ngang (phan lyc nén do
cap gay ra).

3. Tinh toan ndi lyc trong san do tac dung cia toan bd tai trong. So sanh md men
ubn tai mdi phan tir theo timg phuong v6i mdé men khang nit cua tiét dién M.
Tai cac phﬁn tor c6 M > M,,., khi tinh toan d6 cung can xét dén sur xuét hién khe
nat trong vung kéo.

Khi khong XuAt hién khe nut M <M,,.
4.1. Tinh d6 vong ngin han cta toan bo tai trong (Ag):
- Thay hé s6 diéu chinh d6 ctng k bang 0,85
- Tinh d6 vdng Ay, ctia ban san trén so do dan hodi bang SAP2000 véi t6 hop
SW+ SDL+ LL+ CABLE
4.2. Tinh d6 vong dai han A;:
- Thay h¢ s6 diéu chinh d¢ cting k bang ¢,, / @,, = 0,425
- Tinh d6 vdng A; cta ban san trén so dd dan hoi bang SAP2000 vdi to hop
SW+ SDL+ CABLE

4.3. B§ vOong toan phﬁn la: A=Ay, +A;

5. Khi xuit hién khe ntt M > M.

5.1. Tinh d¢ vdng ngin han cta toan bo tai trong (A;) duoc tién hanh theo cac bude

sau:

- Tinh md men ctia ban san trén so d6 dan hodi bang SAP2000 véi to hop SW+
SDL+ LL+ CABLE.

- Tinh hé s diéu chinh d6 ctng & ctia ban san theo timg phuong bang chuwong
trinh tinh toan dg cing.

- Phan tich lai ban san trén so dd dan hoi c6 ké dén hé s6 diéu chinh do cung k
bang SAP2000.

- Két xuét do vong A.

5.2. Tinh d¢ vong ngén han cua tai trong dai han (Ay) :

- Tinh mo men cuia ban san trén so d6 dan hdi bang SAP2000 vai to hop SW+
SDL+ LL1(dai han)+ CABLE
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- Tinh hé s6 diéu chinh d6 cimg k ciia ban san theo timg phuong bing chuong
trinh tinh toan dg cting.
- Phan tich lai ban san trén so dd dan hdi c6 ké dén hé sb diéu chinh do cung k
bang SAP2000.
- Két xuat do vong A,.
5.3. Tinh d§ vong dai han cua tai trong dai han (A;) :
- Tinh mé men cta ban san trén so dd dan hoi bang SAP2000 voi to hop SW+
SDL+
LL1(dai han)+ CABLE.
- Tinh hé s diéu chinh d6 ctmg & cua ban san theo ting phuong bang chuong
trinh tinh toan do cing.
- Phan tich lai ban san trén so dd dan hdi c6 ké dén hé sb diéu chinh do cung k
bang SAP2000.
- Két xuat do vong As.
5.4. Do vong toan phﬁn la: A= Aj- Ax+ A;
Duya trén quy trinh tinh toan trén s& xay dung phan mém hd tro tinh toan do vong cua
san bé tong ULT két ndi véi phan mém SAP2000 (xem hinh 1).

Chuong trinh

phan tich PTHH
(SAP2000)

Nhap dit lidu

Nhép (jfr li¢u: bé tong,
cot thép, céap

Giai phuong trinh

Tinh ndi lyc (M) '

Chuong trinh 1
)

Tinh toan d¢ cing B

Tinh hé sé do cung k '

\

phan tich PTHH
v

Giai phuong trinh '
Két qua do vong '

Hinh 1. Phan mém hé tro thiét ké san BT ULT theo TCXDVN 356:2005
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So d6 khéi cua phﬁn mém tinh toan do cung dugc thé hién trén hinh 2.

Input:
RS7 Rb,ser » Rbt,ser, Eb ) Es 5 b; h,
a,a’,As, A, N,M, L

hy=h—-a; a:ES; A, =bh+a(4+A4)
E,
3 2 2
nd:b'h +a.A,. ﬁ—a +a.A ﬁ—a‘
12 2 2
; b’ +2.(1—Z).a.A‘;
VVred — _red ; r= red ; x = h _
0,5.h A, 2.4,
2bx° 2.a.AS.(h—x—a)2 2.0(.AS'.(x—a')2 b.(h—x)2
w,= + + +
" 3. (h—-x) h—x h—x 2
Mcrc = Rbt,ser' pl -Nr
True False

L=1
L=0 L=1
i L=0
L _O85E L, 1020, || _085E.1,, 511,/ v=045 v=0,15
b'ihs bhs 2 E bihs bh3 (st = 131 ¢ls - 0’8
" 12 12
A
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A
a— M . J— a.A’ . J—
R br U T ownn, TV
_ A —M' e=—e +——a
“n 0 TN "
True

l False
L,5 L5+,
1 : N . +¢f <1 _ 1 . D (0/ <
18+1+5(5+ﬂ,) 1195&_5 18+1+5(5+l) 11’5£+5
’ 10,10 h, ’ 10,10 b
| |
2 R W
z = 1_5— ho’ QMZMSI
2.(p, +£) M +Nr
£_1,2
h. o
A\ 4
1
v, =1L25-9,.0, o5 =1 202
3,5-18.¢p,).—
( )y
i = e.h,
3
_E l//s + 0’9 + l//s Ebbh
z| E.A, VE,.(bx+ad)| EL A 12

Hinh 2. So d6 khoi ciia phan mém tinh todn do cung cua phan tir san
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3. Két ludn

Viéc xay dung phan mém dé hd tro tinh toan d clmg cia san bé tong ung luc

trudc theo TCXDVN 356:2005 va viéc tinh hé s6 diéu chinh d6 ctng k bang phan mém
trong truong hop xuat hién khe nit M > M,,. gitip cho viéc xac dinh va tinh toan lai do
climg ctia san theo quy trinh trén s& giam duoc dang ké khdi luong va c6 hiéu qua.
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