Céng ty Héa Chat Xay Dwng Phwong Nam

CHUONG IX : KHUNG PI-L*fA:G ( 2D FRAMES)

CHUONG IX:

KHUNG PHANG

DJ LIEU BAI TOAN :

Mét cong trinh dan dung. Gia thiét tudng gach xay trén tat ca cac dam,
tudng day 100, chidu cao tang nha cao 3,3m. Hoat tai toan phan
Pp=200kG/m?, n,=1.2. Tinh néi luc cho khung Truc 2. Chon sd bo kich
thudc tiét dién ddm nhip A-B 1a b=20cm, h=30cm. Nhip B-C la b=20cm,
h=40cm. Nhitng dam coén lai b=20cm, h=30cm

1. TINH TOAN TAI TRONG

Tinh tai tac dung lén ban san

Cac Lép Cau Tao San L g, HSVT| &°
(kG/m) (kG/m?) (kG/m?)
1. Gach men Ceramic (1 cm) | 2000 0.01x2000 =20 | 1.2 | 24
D Vita 16t san (3 cm) 1800 | 0.03x1800=54| 1.2 | 64.8
3.Ban BTCT (8 cm) 2500 |0.08 %2500 =200 | 1.1 | 220
4. Vira trat trdn (1 cm) 1800 | 0.01 x1800=18| 12 | 21.6
Téng cdng 330
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Céng ty Héa Chat Xay Dwng Phuwong Nam

CHUONG IX : KHUNG PHANG ( 2D FRAMES)

TINH TAI (DEAD)‘

< TINH TAI TINH TOAN DO SAN TRUYEN VAO KHUNG TR(,[C 2
Nhip A-B tai do san truyén vao ¢ dang tam giac tri sé 18n nhéat
48, /2 (kG/m). Qui vé tai phan bé déu tuong dudng

5 4_5
==l —==.330x2=
8w 3 8. 5" 3 X< =413 (kG/m)

¢ Tinh tai truyén t& san tac dung Ién nhip A-B ciia khung tryc 2
g =413 x 2 = 826 (kG/m)
(Do bén trai va phai c6 gia tri bdng nhau nén chi can tinh mét bén sau dé
nhén hai)
Nhjp B-C tai do san truyén vao c¢é dang. Phia bén trai cé dang hinh
thang tri 56 18n nhat 5 g. /2 (kG/m). Qui vé tai phan bé déu tudng

dudng
g =g %(1 —2B% + £7)=330x2.5(1-2x0.42" +0.42%) 2505 (kG/m)

5
L5 _oany
s 2L2  2x6 )

Phia bén phai nhip B-C cé dang hinh thang tri sé i6n nhat 4 g7’ /2
(kG/m). Qui vé tai phan bé déu tudng duong

4 ) ,
gh, =g’ .5(1 -2B* + %) =330x2.5(1-2x0.33° + 0.33") =540 (kG/m)

4
- H % o3
B= ™ 2 )

e Tinh tai truyén tif san tac dyng ién nhip B-C cia khung tryc 2
gl = 8t 82 =595 + 540 = 1135 (kG/m)
+ TAI TRONG DO TUSNG XAY TREN DAM
Nhip A-B
g= b hung.v =0.1(3.3 - 0.3)x1.1x1800=594(kG/m)
Nhip B-C
gi= by hengy, =0.1(3.3 - 0.4)x1.1x 1800=574(kG/m)

http://vietnampil 2h.com



Céng ty Héa Chat Xay Dwng Phwong Nam

CHUONG IX : KHUNG PHANG (2D FRAMES)

< TINH TAI DO TRONG LUGNG BAN THAN DAM (D€ Chuong Trinh v
Tinh Toan)
4+ TONG TiNH TAI TAC D(,ING LEN KHUNG TRUC 2 NHIP A-B
G=g[ + G =826 + 594 = 1420 (kG/m) =1.42 (T.fm) AT
Gmn-s,‘; =826 (kG/m) -0.83 (T/m) 5] 40T v o< Rl
+ TONG TINH TAI TAC DUNG LEN KHUNG TRUC 2 NHIP B-C
Gag, + 91-1135 + 574 =.1709 (kG[m) =l 71 (T/m)
Grai=gl + gt=1135 (kG/m) =1.14 (T/m) e .
< TINH TAI TAP TRUNG DO SAN TRUYEN LEN KHUNG TRUC 2 (N1)
PHIA BEN TRAI NAT N1 (NHIP 1-2)
Phia bén trai c6 dang hinh thang trj sé I6n nhat 4 2" /2 (kG/m). Qui vé
tai phan bé déu tuong dudng

n

4 . . .
g, = gf.;(l =24+ B') =330x2(1-2x0.4° +0.4%) _491 (kG/m)

(ﬂ~ =0.4)

ZL" 2x5
PHIA BEN PHAI NAT N1 (NHIP 2-3)
Phia bén phai c6 dang tam giac tri s6 I6n nhat 4 2" /2 (kG/m). Qui vé
tai phan bé déu tuong dudng

it _é 1t i
gp!mi 8 -8, 2

I

ul-l:'a- o0 | tn

330x2 = 413 (kG/m)

" 5
= q':'ul =5g.::m +

+ TRONG LUGNG TUGNG XAY TREN DAM
@i= by hengy=0.1(3.3 - 0.3)x1:1x1800=594(kG/m)

8 i =2.5%x491+2x413 = 2053(kG)= 2.05 (T)

fiern g = (2

S 8a 7

% TRONG LUGNG BAN THAN DAM
ga= ba hg.ng.ys =0.2x0.3x1.1x2500=165(kG/m)

4
+3)8, =(2.5+2)594 = 2673(kG)= 2.67 (T)
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Céng ty Héa Chat Xay Dwng Phyong Nam

CHUONG IX : KHUNG PHANG { 2D FRAMES)

et 5 4 .
g = (5+5)8,=(2.5+2)165 = 743(kG)= 0.74 ()

+ TONG TiNH TAI TAC DUNG LEN KHUNG TRUC 2 (m)
G v e w2205 +0.74 =2.81(T) ¢
Ghrang== 2. 67 (T) o :

o TINH TAI TAP TR(]NG DO SAN TRUYEN LEN KH(ING TRUC 2 (N2)

PHIA BEN TRAI NAT N2 (NHIP 1-2)
Phia bén trai ¢6 2 dang hinh thang va tam giéc tri s6 Ién nhat 4 g, /2

(kG/m) va 5 8. /2 (kG/m). Qui vé tai phan bé déu tudng duon
g

Eoi =81 %(1 ~2° +B7) =330x2(1-2x0.4> +0.4%) _491 (kG/m)

Ll 4
=___:————=0‘4
b 2L2  2x5 )
5 5 5
:;1.::(,”“ == :"'_z-—_330x2.5= kG
g S80S ; 515 (kG/m)

Ireif

\ 5
D §oru =5 (g™ + g™ )=2.5(4914515) =2515(kG)

PHiA BEN PHAI NGT N2 (NHIP2-3)
Nhip 2-3 tai do san truyén vao <6 dang tam giac tri s 18n nhét

48\ /2 (kG/m). Qui vé tai phan bé déu tuong duong

frimiigee H
g phai T o g ¥

4 5
—=>.330x2_
5853 413 (kG/m)

tngiee

o™ =413 x 2 = 826 (kG/m)

(Do nhip 2-3 cé 2 hinh tam giac ma gia tri bing nhau nén chi cén tinh

mét bén sau dé nhan hai)

8
8 phai =

4
5 X826 =1652 (kG)

D 8N3 =8t & o = 2515 + 1652 = 4167(kG) = 4.2(T)

< TRONG LUGNG TUSNG XAY TREN DAM
g= be heng.1 =0.1(3.3 - 0.3)x1.1x1800=594(kG/m)

http://vietnamrs2h.com



Céng ty Héa Chat Xay Dwng Phwong Nam

CHUONG IX : KHUNG PHANG ( 2D FRAMES)

:> “ :Irt;nﬁ’ —_ (_ )gr =(2.5+2)594 = 2673(kG)= 2.67 (T)

¢ TRONG LUGNG BAN THAN DAM
da= ba. ha.ng.ya =0.2x0.3x1.1x2500=165(kG/m)

N :,“;"_( +——)gd =(2.5+2)165 = 743(kG)= 0.74 (T)

+ TONG TINH TAI TAC DYNG LEN KHUNG TR{C 2  (N2)
G"SN: +s~z' +g“ =42 40, 74 -4.94 (T) e

e PR WOl

<& TINH TAl TAP TR(]NG DO SAN TRUYEN LEN KHUNG TR(,IC 2 (N3)
PHIiA BEN TRAI NAT N3 (NHIP 1-2)
Phia bén trai cé dang tam giac tri s6 Idn nhat 58" /2 (kG/m). Qui vé

tai phan bé déu tuong duong

tamgiuc 5 5 5
glamsiec = = o uzg .330x2.5 515 (kG/m)

o 872

PHIA BEN PHAI NAT N3 (NH|P2-3)

Phia bén phai cé dang tam giac tri s6 16n nhat 4 g /2 (kG/m). Qui vé
tai phan bé déu tuong ducong

w3 4 5
i'(fi'!l"t.::m == .'.f = _330x2 _
gphm 8 g ¥ 2 8 413 (kG/m)

N 5 e JIJ( 4 EeIfH iI(l('
D&y =5 S +5gp;,ﬂf =2.5x5154+2x413 = 2113(kG)= 2.1 (T)
% TRONG LUGNG TUGNG XAY TREN DAM

gi= bu hung e =0.1(3.3 - 0.3)x1.1x1800=594(kG/m)

{ren 5 4
D g yn s (5+§)g, =(2.5+2)594 = 2673(kG)= 2.67 (T)

% TRONG LUGNG BAN THAN DAM
ga= ba. ha.ng.va =0.2x0.3x1.1x2500=165(kG/m)

S ;;“;"‘.(—+ ~)84=(2.5+2)165 = 743(kG)= 0.74 (T)

http://vietndrff1 2h.com



Céng ty Héa Chat Xay Dwng Phwong Nam

CHUONG IX : KHUNG PHANG (2D FRAMES)

+ TONG TINH TAI TAC DUNG LEN KHUNG TRUC 2 (N3)
G= Ers +ENa gy =21 + 0."1'_4_ =234(T}
G,ﬂﬁ.ﬂngﬁ 2-67 (T)'I i

HOAT TA] (LlVE)

Pst_ Pp. Np = 200 x 1 2 = 240 (kG/m )
% HOAT TAI TINH TOAN DO SAN TRUYEN VAO KHUNG TRUC 2
Nhip A-B tai do san truyén vao ¢6 dang'tam giac trj s& 16n nhat

4 P /2 (kG/m). Qui vé tai phén b6 déu tudng dudng

"o 1]
‘Pm’— P

1

-240x2 = 300 (kG/m)

|-;-|-h

oo | wn
DOlUI

* Hoat tai truyén tf san tac dyung lén nhip A-B cua khung truc 2
P" —-30&:: 2 500 (kG/m) -0. G(T)

ewm T ToL W T Wy

(Do ben trai va phai cé gia tri bang nhau nén chi can tlnh mot bén sau do

nhan hai)
Nhip B-C tai do san truyén vao cé dang. Phia bén trai c6 dang hinh
thang tri s6 18n nhat 5 P /2 (kG/m). Qui vé tai phan bs déu tuong
dudng

P! = p;*%(l— 287 + ") =240x2.5(1- 2x0.42> +0.42") 433 (kGJrm)

- 5 — A
B= 0= 5= W

Phia bén phai nhip B-C cé dang hinh thang tri s6 16n nhat 4 P' 2
(kG/m). Qui vé tai phan bé déu tuong duong

Pr = z{".{}u =2/ + ) =240x2.5(1-2x0.33% +0.33%) _491 (kG/m)

T202 2x6
« Hoat tai truyén tif san tac dung lén nhip B-C cha khung truc 2
PJ = B+ Pj, =433 + 491 = 924 (kG/m) =0.92(T)

http://vietnamh12h.com



Céng ty Héa Chat Xay Dwng Phwong Nam

CHUONG IX : KHUNG PHANG ( 2D FRAMES)

< HOAT TAI TAP TRUNG DO SAN TRUYEN LEN KHUNG TRYC 2 (N1)
PHIA BEN TRAI NAT N1 (NHIP 1-2)
Phia bén trai cé dang hinh thang tri 56 16n nhat 4 P /2 (kG/m). Qui

vé tai phan bé déu tuong ducng

P! =P %(1 —28% + %) =240x2(1-2x0.4* +0.4%) =357 (kG/m)

frati

4

——= =04
s 2L2  2xS )

PHIiA BEN PHAI NAT N1 (NHIP 2-3)
Phia bén phai 6 dang tam giac tri s3 16n nhat 4 P’ /2 (kG/m). Qui vé
tai phan bé déu tucng duong

5 ,.4.5

p P2 : g240x2 300 (kG/m)

phat g

WA b Ta el B I B0 P sl B SRIAT T
l‘-':> N1 _ER Y 2Ppha¢ -::'2 5X357+2XBOO = 14930(0)=.-. S(T) ._ L

.

<> HOAT TAI TAP TRUNG DO SAN TR(]YEN LEN KHUNG TR(IC 2 (Nz)
PHIA BEN TRA! NAT N2 (NHIP 1-2)
Phia bén trai cé 2 dang hinh thang va tam giac tri s6 16n nhat 4 P /2

(kG/m) va 5 P" /2 (kG/m). Qui vé tai phan bs déu tuong dudng

Pn’mri P_‘" %(l _ 2,82 + ﬁ'i) = 240)('2(1 _ -2x0.43 + 041’) =357 (kG/m)

frepy

Ll 4
=—=——=04
# 212  2x5 )
rmrig:m 5 I 5 5
Prai " = g-P_\- = =g 240%2.5=375 (kG/m)

P, = (p""wr + pemic )22 5(3574+375) =1830(kG)

TEpi it

PHiA BEN PHAI NGT N2 (NHIP2-3)
Nhip 2-3 tai do san truyén vao cé dang tam giac tri s6 16n nhat

4 P! /2 (kG/m). Qui vé tai phan bé déu tuong duong

http://vietham12&com



Céng ty Héa Chat Xay Dwng Phwong Nam

CHUONG IX : KHUNG PHANG (2D FRAMES)

P tamgiar
Pluti -

P

N

oo |
b |

00| W

-240x2 = 300 (kG/m)

P =300 x 2 = 600 (kG/m)
(Do nhip 2-3 ¢6 2 hinh tam giac ma gia tri béng nhau nén chi ¢an tinh
mot bén sau d6 nhan hai)

" 4
P = 5 X600 =1200 (kG)

D B = Pry+ Py = 183041200 = 3030(kG) = 3(T)

+ HOAT TAI TAP TRUNG DO SAN TRUYEN LEN KHUNG TRUC 2 (N3)
PHIA BEN TRAI NUT N3 (NHIP 1-2)
Phia bén trai cé6 dang tam giac trj s& 1dn nhat 5P" 2 (kG/m). Qui vé
tai phan bé déu tuong dudng

Pmmwur — i Pf.l' _5_
el 8 e 2

PHIA BEN PHAI NAT N3 (NHIP2-3)

5
= g_240,\c:>..5 =375 (kG/m)

Phia bén phai c6 dang tam gidc trj s6 16n nhat 4 P" 22 (kG/m). Qui vé
tai phan bé déu tuong duong

famgian 5 i 4 5
PF‘"un. = g’})\ '5 5 ‘§240T2 = 300 (kGI‘m)
= Py =5f:,.,, ﬂ"'-iP,,M._ =2.5x375+2x300 = 1538(kG)= 1.54(T)

TAIGIO (WIND)

Thanh phan tinh cta gié :
Ap Iuc gié tinh phan bé theo bé réng mat dén gié cla céng trinh dudc tinh
theo céng thic :
W" = BxWoxnxcxk (kG/m)
Trong dé:
Wo = 83 (kG/ m®) (Tinh theo thanh phé Hé Chi Minh, dia hinh

lIA).
n =12 - hé s6 tin cay
c: hé sé khi déng (phia dén gié ¢=+0.8, phia khuat gié ¢=-0.6)
k: hé sé xét dén sy thay dai ap luc gié theo dé cao (Tra bang
http://vietnanvt2h.com



Céng ty Héa Chat Xay Dwng Phwong Nam

CHUONG X : KHUNG PHANG ( 2D FRAMES)

5 “TCVN 2737-1995, theo dang dia hinh A)

B: bé réng don gi6 (B= -t = 4.5m)
PHIA BPON GIO
STT | B(m) | Wo (T/m® c |z K Wt (T/m’
1 45 | 0083 .08 | 33 1.01  0.36
> [ a5 o083 |.08 66 1110 039
I~ é_t 45 | 0083 408 9.9 1.18 0.42
R | | _
PHIA KHUAT GIO
STT | B (m) | Wo (T/m? C .i Z(m) ' k WT/m’
1 4.5 0.083 Y06 | 33 1.01 0.27
l__z 145 0.083 |06 | 6.6 11,10 0.3
3 45 0.083 06 | 99 1.18 0.32
KET QUA pUJC TOM TAT NHU SAU
494 T 2.84T
=P 1(h3=c:..:£?.3‘r/m G=1.14 T/m
L ‘[' ¢ L l l i + l h J
(-
546 7T 761T 551T =
G=1.42 T/m G=1.71 T/m r
L l ¢ l h l l l l l ¥
(o]
546 T 761 T 5.51T S
G=1.42 T/m G=1.71T/m e
e IR RN
fan]
27T 27T 2.7 T =
G=0.59 T/m G=0.57 T/m i
Y 1 + ¥ ¢ I M ¥ ¥ ¥
(]
y
" il
L 4000 ’If 6000

sy

7
® ©

+

TRUGNG HJP TINH TAI

http://vietham12fs.com



Céng ty Héa Chat Xay Dwng Phwong Nam

CHUONG IX : KHUNG PHANG ( 2D FRAMES)

++ 3 Tl 1111y
[als )
1.5T 3T 1.54 T %
P=0.6 T/m P=0.92 T/m rY
) 4 i ‘ ¢ l l l l l ]
[ae]
1.5T 37T 1.54 T =
P=0.6 T/m P=0.92 T/m e
YTyl b 11y
(o]
[
M
M)
Lo
o
uo
4000 | 6000
& IS
TRUGNG HGP HOAT TAI
: £ o
. ~7
S i -
2 E S
o™ RSN ok
g" é—* =
g g )
o] ™ o ™ r
u B
3

6000

5;;

TRUGNG HQP HOAT TAI GIO

http://vietnaml@h.com



Céng ty Héa Chat Xay Dwng Phwong Nam

CHUONG IX : KHUNG PHANG ( 2D FRAMES)

2. TINH TOAN NOQI LJC

Dung vét liéu béténg mac 250 ¢6 médun dan hdi E=2.65e6 T/mz'

- Thép All ¢6 R,= 2700 kG/cm?
Hé s8 Poisson v =0.2
Tiét dién dam, cot, chiéu dai hinh hoc dudc thé hién trén hinh
Tinh tai tap trung tai nut va tai phan bé déu (Chua tinh dén trong luong
ban than cua dam)

- Beé téng mac 250 tra bangl trang 135 ¢é R, =f'c =2244 T/m?
Thép All tra bang 2 trang 135 c6 R, =f, =31765 T/m?
Beé téng mac 250 tra bang 3 trang 135 c6 K=0.69

3 19 20 @
200x300 200x400
2
10 E 11 2 12 g ﬁ
@ 17 © 18 3
200x300 200x400
o
7 E 8 g 9 E 3
-
- 15 ® 16 q2
200x300 200x400
~
o 13 @ 14 (B -
1 200x300 5 200x400 3 S
n 1® 1O 9
Q—)L 4000 5000
® ©

Sd b6 Hinh Hoc

http://vietnafi®12h.com



Céng ty Héa Chat Xay Dwng Phwong Nam

CHUONG IX : KHUNG PHANG (2D FRAMES)

28T 4.94 T 284 T
T S N
5.46 T 761 T 551 T §
G=1.42 T/m G=1.71 T/m )
v i3 v b1 1T
" o
5.46 T 761 T 551 T =]
G=1.42 T/m G=1.71 T/m M3
e e
Lo
27T 27T 27T =
G=0.59 T/m G=0.57 T/m o
i s+ ¥ ¥ ¢ T 1T I
Lo}
L]
u
4000 65000 L
A B &
TT (Tinh T&i)
15T
5-0.6 T/m 1 P-092 T/m 1247
vi ¢ vt ] ] T T
15T 3T 1.54 T r%
P=0.6 T/m P=0.92 T/rn ry
Iy I !
L]
15T 3T 1.54 T =
P=0.6 T/m | _ P=0.92 T/m e
Ty I
()
i
Ty
(]
Lol
L]
Lty

6000 L

HT (Hoat Ti )

http://vietnggy12h.com



Céng ty Héa Chat Xay Dwng Phwong Nam

CHUONG IX : KHUNG PHANG ( 2D FRAMES)

: g
9 & oz}
=) o
El g o
2 n 2
ot o™ i
£l £l o
B i
L]
=
L_ 4000 _L_ 6000 N "
S
GT (Gio Trai)
) £
ar: :
8 g
o] o]
.| € | &
= ]
| © | 9
L £ ] §
I~
e g “— O
L— 4000 6000 _L

@

GP (Gi6 Phai)
» Cac Cau Triic Té Hgp (ADD)
TH1 = 1TT + 1HT
TH2 = 1TT + 1GT

TH3 = 1TT + 1GP
http://vietnagg3d2h.com



Céng ty Héa Chat Xay Dwng Phwong Nam

CHUONG IX : KHUNG PHANG ( 2D FRAMES )

TH4 = 1TT + 0.9HT +0.9GP

TH5 = 1TT + 0.9HT +0.9GT

« Biéu D6 Bao M& Men (ENVE)
TOHOP = 1TH1 + 1TH2+1TH3+1TH4+1TH5

g
START

BUGC 1 : CHON BON VI TINH
Ré chuot dén thanh trang thai goc bén phai cua man hinh Click chon don vj
Tan,m,C
BUGC 2 : TAO MO HINH KET CAU TU THA VIEN MAU
1. Click vao menu File = New Model ...
Hop thoai New Model xuat hién

B NewModefie s hada . Lebio il o L

Mew Model |ntalration

» [irytalize Model iom Delaulls with Upiig [ Tonm C
Irubiahze Model fiom an Existmg File

Select Tamplate

B EE

Blank Gd Only

Slolage
Stuctures

(3

Undetground  SofidModels  Cable Biidges Calians-BAG  Bridge Wizatd  Pipes and
Concrete Plates

2.Click chan mé hinh 2D Frames

http://vietnam12h.com



Céng ty Héa Chat Xay Dwng Phwong Nam

CHUONG IX : KHUNG PHANG ( 2D FRAMES)

Hop thoai 2D Frames xuat hién

2D Frames
2D Frame Type Pottal Frame Dimensions
[Portal = Nurber of Stores 8 Stary Height 3

Number of Bags [2 - BayWidh [6

™ Use Custom Grid Spacing and Locate Ongn !

Section Propeites
Beams |\Ww18x35 i
v Restrants ok | Cancel |

3.Khai bao nhifrng gia tri sau
Number of Stories: 4

Number of Bays: 2

Story Height: 1.5

Bay Width: 6
4.Click chon ¥ Use Custom Grid Spacing and Locate Origin
5.Click chon Edit Grid...

2D Frames

[ 20 Frame Typa Pertal Frame Dimensions

' |Partal | j [t e

3 [
@mm::m:memsnacg "0 and Locate Diigh
Beams [W1@<35 |
Columns [w1g\<35 _-J
W Restraints ok | Cancel

Hoép thoai Define Grid Data xuat hién

184
http://vietham12h.com



Céng ty Héa Chat Xay Dwng Phwong Nam

CHUONG IX : KHUNG PHANG (2D FRAMES )

IE Defi

ne Grid Data for CEYS1, Coordinate System

Edit  Eomat
X Gnd Data
| _GidiD | Oednate | LieType | Viskiky | Bubbieloc | GidColr o]
i *1 8 Plimaly Show End NN |
m 2] 2 il Prmary Show End - ISR
3 %3 8 Primay Show End
4
sA—-
6
s
g =]
Y Gd Data
o R Linas
| | Gndid | Dedinste | Line Tyor | Vishdity Bubbls Lot | Gad Color - o vl
1w 0 Prmery  Show St RSN | was =
‘ g Disple Gneds az
| 4 o Oidipater — Spaceip
| 5
| B Hicle Al Gnd Lnet
; | G to Gr Lines
Z Giid Data Bubble Sze  [1.25
. GpdiD | Odnste | LiveType | Visbilty | Bubbleloc | G 4 Cokor_ | Resst 1o Dataul Coly
! a il Primary Shaw End ISR | N
2 22 15 Prirmaty Shemw Evd LY Reptder Oudnates.
3 23 3 Primary Show End = " ~ :
| A =4 45 Pritnary Sk Erd [~ _Liu;_a_la_ 3£E!wll3wn
5 25 & Phivaty Shww End EECRREIl
E
7 0K ] Cacel
I g "I
6. Hiéu chinh nhiing théng sé sau
STT Grid ID Ordinate Higu Chinh Thanh
1 x1 -6 -4
3 Z3 3 4.8
4 74 4.5 8.1
5 5 | 6 11.4

http://vietnafiv12h.com
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CHUONG IX : KHUNG PHANG ( 2D FRAMES)

I3 Define Grid Data for CSYS1, Coordinale Bystem:

| GidlD | Oidinate | LmeType | Vistlity  Bubbieloc GndColr = |
i1 x1 @ Prienaty Sy End _":.‘Eill
27 0 Primary Show End AN
3"’ a3 & Primary Shiow End “NAIEE

4

=5

s—-

G

{ 8 |
Y Gud Data

|' GidID | Oidnate | LineType | Visbity | BubbleLoc. (GridCole =

1 9 0 Pimay  Show s RN |

2

3

4

5

5

7

| 9 '..
ZhandData

GidlD | Crdinsta  LmeType  Visbity | Bubbleloc  GrdColor =

1 21 0 Priinary Shiow End g |
| 21 = 15 Prmary Show Erid ELE B

2 EX} . Piithasy S how Erd N g=i]

4 24 @ Iy Show End =F'h V|

5 Fes Prirnany S heiw Ennd

5

7

g -

Uris

Jonme =
Display Gnels &3

o Qidinastes | Spating

Hide All Grd Lines
Gl ta Grid LLires

125

Hubbils Sj2e
_ Resetto Detadl Colos
Feorder Ordinates

Locate Spstem Otign..

-

7.Click 2 lan OK dé déng hop thoai Define Grid Data va 2D Frames

% XEM SO THO TU PHAN TG THANH
1. Click vao menu View = Set Display Options ...

2. Click chon Labels

Display Options For Active Window

Jomts
Labels
v Restients
I SW
| Local dvet
S

Mol e Viess

Alpss

3. Click chon OK

Fiames/Cablee/ T andona

Aelsaes
Local Awes
Frismmims Mot iny Viswe

Solics

o sl A a3 ] S

Genorol
Shark Otpects .
Ewtrude View
Fil Obpects
v Showy Edpes
v Shewy Hal Lres

Shaiw Eatriaded Boves

Lirkz

http://vietnam%2h.com
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Céng ty Héa Chat Xay Dwng Phwong Nam

CHUONG IX : KHUNG PHANG (2D FRAMES)

< DANH LAI SO THO TU PHAN Td THANH
1.Chon cac cot

2.Click vao menu Edit ® Change Labels ...

http://vietham12i.com
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CHUONG IX : KHUNG PHANG ( 2D FRAMES)

Interactive Name Change
Edit  View
Chioose A Natried [tem Type = &
Item Type [E Vernent Libets - Frams |
|
™ List Names of Selectsd Elemants Oniy |
3 - — = |
Auto Fletabed Contial [
Prefix | Fist Alelabel Oider. |2 vl |
|
Nest Nurber [1 ‘SecondRelabel Order [ )
inctement |1 Misiirnurn Murmbiss D'@sfﬂ—
Name List tor Element Labats - Frame
Current Hame: Hew Name -
1 1 1 2
2 2 2
3 3 3
0 4 . F
22 ] _ 5 -
6 [ B |
7 7 J 71 |
I 2 g B
9 3 g
110 10 10 J
BT ET] 1 =3
[ ox ] Cancel |

3. Tai dong Item Type chon Element Labels-Frame
4. Click vao Edit = Auto Relabel = All In List

imeractive Namea Change

View

' Chisx - -
Copy CHisE
Pase ot -
Delels Del
Copw All Ih Dats Giid ks Only
Fud CllsF

Fust Relsbel O (2 ]

Aezet To Current Mamas Second Rel Ol ‘..-{H_-__-:‘l

Auto Fiefsbel =4 = d]AlnList s
s

~

5. Click chon OK déng hop thoai Interactive Name Change
6. Chon cac phan td cét
7.Click vao menu Edit = Change Labels ...

8.Khai bao nhiing gia tri sau
Item Type: Element Labels-Frame

Next Number: 13

http://vietna?#12h.com
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CHUONG IX : KHUNG PHANG ( 2D FRAMES)

Interactive Name Change. .

Edt View

Choose A Named ltem Tups

Item Type C iEhmanl Labats - Frame D) - z

fv List Names of Selected Elements Only

Auto Relabel Control
Prefix e First Felsbel Dirder '—2‘:1
Next Nurrber@ o Second Relabel Order [Y |
Inctement fr . Mirsmitim Numbsy Diglls.rﬂ_

9.Click vao Edit = Auto Relabel = All In List

10.Click chon OK dong hép thoai Interactive Name Change

K&t qua nhu Hinh 9.1

19 20
25 = Pt
17 18
By o [N
15 1&
- 3 R
1] 14
2
A
— ('\‘ ﬂj
) > X
/N /N AN

http://vietnam12fi%com
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CHUONG IX : KHUNG PHANG (2D FRAMES)

BUGC 3 : PINH NGHIA PAC TRUNG VAT LIEQ

1. Click vao menu Define = Materials...

Deline - Diraws - Select  Ass

B i |

Hép thoai Define Materials xuat hién
2. Click chon CONC

Define Materials: susis

Materials Click to:
{ALUM Add New Material. .
ICLDERM |
L« CTI 2 Modify/Show Material . |
STEEL ]
Caneel l

3. Click chon Modify/Show Material ...
Hop thoai Material Property Data xuat hién

Mate ri'él_Prape;ty Dai;- ol

Display Color
Material Name Tl ol R
Type.of Matasia Type dl Design
i lsotiopic = Onhotiope ¢ Design —
Aelioly Fropedy Dot Design Property Data (ACI 318:02)
Mass pes unit Volume ozas Sheciiad Coric Corip Stisngth (¢ [BB12278
ekt porund Nobms 2 Bending Ren YieldSuess,fy (4218418
Modulus of Elzsticty [Zsmos07 Shéas Reinf. Yield Susss, s GRS
Passon's Ratio fo?_ - | oneitie Ganesen
Coeil of Thetmal Expansion [3.900£-06 ]
Sheat Modulus 10546045
Advanced Materal Froperty Data
Titne Dependent Propetiss.. |
Material Dariping Propedties . |
Stress-Strain Cuive Dedivitions. . | oK |

http://vietnar’r?PZh.com
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CHUONG IX : KHUNG PHANG ( 2D FRAMES )

4.Khai bao nhilng gia tri sau
Théng sé dung tinh toan néi luc
Mass per unit Volume: 0
Weight per unit Volume: 2.5
Modulus of Elasticity: 2.65e6
Poisson's Ration: 0.2
Coeff of Thermal Expansion: 0
Thong s6 dung thiét ké <ot thép (cht khai bao thong sé nay khi diing
tinh toan thiét ké cot thép. Néu ngudi sut dung chi can két qua néi luc thi
khong can phai khai bao nhitng théng s6 nay)
Specified Conc Comp Strength, f'c: 2244 (T/m?)
Bending Reinf.Yield Stress,fy: 31765 (T/m?)
Shear Reinf.Yield Stress fy: 31765 (T/m?)
MaterialProgerty Datass P g S N Bl G e S

Pl TR

Display Colot
Material Name J o Colar L
Type of Matenal Type of Design
‘o |zotopic T Onhobople: Daunan =
Analpsis Propety Data Design Propeity Data (AC1 318-02)

Mass per unit Volume

Weight pat unit Volume
Moduluz ot Elasticity

Bending Flemf. Yield Strezs, iy
Sheart Feint. Yield Stiess, fys

Peuszor's Ratio

[ Lightweight Cancrete
Coett of Thermal Expansion

Shear Modulus

Advanced Material Propeity Data
_ Time Dependent Properties.. |

Material Damping Properties. . |

Stiess-Strain Curve Definitions,.. | iLJg Cancel |

5.Click 2 lan OK dé déng hop thoai Material Property Data va Define

Materials

http://vietngth12h.com
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CHUONG IX : KHUNG PHANG ( 2D FRAMES)

BUGC 4 : PINH NGHIA PAC TRUNG HINH HOQC
1. Click vao menu Define = Frame Sections ...

Hop thoai Frame Properties xuat hién

Erame Properties

3 |
‘ Propsities Choose Propesty Type to Add |

'Find thiz propatty lirnpent 1/wide Flange |

W10

-~

W24
WE3
a0
W58 . ]
WerE?

|m$;g Add Copy ol Property. . !
WIKES Modity/Show Propasty. . ]

wEHES
W12 Delete Property

1 Wi2A14 v
[ ok ] Cancel |

n Add Rectang

2. Tai déeng Add/Wide Flange Click cho

| Brame Broperies: o 3. _

ular

Propeias Choose Propeity Type to Adi
Find this cropisty. [linpod | Wide Flange v |

-~

W1
IwR<2t
WAl
WaEE
[wes?
WK1 2
|w1Xa8
v 10<68
W10 -
ot 'a-:??: Delete Propetty |

12414 ¥
| oK I Cancel |

3. Click chon Add New Propert

Erome Prnperﬁés

Propeities Chooes Propeity Type to Add

Find thiz piopesty: [import IAWide Flange = 1
[we<in

W0 - -
WeEx24

WEBXFY

W Chek 1o

WeEg Add Mew Propetty.

|

WY % |
W43

WI0E8 |

|

WiG+88
W1Gx112
WI2414 v

http://vietndf¥12h.com
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CHUONG IX : KHUNG PHANG (2D FRAMES)

Hop thoai Rectangular Section xudt hién

Rectangular Section

Section Name IFSECY
Fiopeies | Paopetty Modiisiy M ateria
_ Section Propaties . | Set Modhern [CONC =
Dimensions
Depth (t3) (04572 if
: .40
Width [12] 0254
— 3
e
l
Dizplay Colgy E
Corcrile Reinfonsment |
i (0] I Carcal

4.Khai bao tén va nhifng gia tri sau
Section Name: D0203 - Material: CONC

Depth (t3): 0.3 - Width (t2): 0.2

5.Click vao Concrete Reinforcement
Rectangular Section

Section Name ¢ |Doz2o3 )

Propsites Propesty Modifiers Matanal
1

Section Properties . | Set Modifiers | s |

Dmerzions
Depth [13) @ 3
Width (12) EAT

w

L]
*

Conciele Remfoicement.,
0K Cancel |

Hop thoai Reinforcement Data xuat hién

http://vietnar)ﬁ%h.com
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CHUONG 1X : KHUNG PHANG (2D FRAMES)

Reinforcement Dala laasii v

Desgn Tuvpe
-t

Conictete Covet la Rebar Center

fop om

Boltorn joo3

Renlaicement Dvemdes for Ductls Bears
Left Fight

Tep 0 [0

Bottom |0 [

l@ Carcel |
6.Click chon Beam
7.Click chon 2 lan OK
8 Click chon Add Rectangular va Add New Property
9 Khai bao tén va nhing gia tri sau

Section Name: D0204 - Material: CONC

Depth (£3): 0.4 — Width (t2): 0.2

10.Click vao Concrete Reinforcement
11.Khai bao tén va nhdng gia tri sau
Chon Beam
Top: 0.03
Bottom: 0.03

Reinforcement Data o

Design Type
e

Concrete Cover lo Rebar Center

Top .Q_ -
Bottom
12.Click chon 2 lan OK

13. Click chon Add Rectangular va Add New Property
14.Khai bao tén va nhing gia tri sau

http://vietnam1igg.com°



Céng ty Héa Chat Xay Dwng Phwong Nam

CHUONG IX : KHUNG PHANG (2D FRAMES)

Section Name: C02503 - Material: CONC
Depth (t3): 0.3 - Width (t2): 0.25

15.Click vao Concrete Reinforcement
16.Khai bao tén va nhing gia trj sau
Chon Column
Cover to Rebar Center: 0.03
Number of Bars in 3-dir : 2
Number of Bars in 2-dir : 2

Reinforcement Data

Deszign Type
~ Bean
Configutation of Reinfaicament

e Reclangular " Circudar

Lateral Reinforceémant
s Tieg =
Rectangular Reirfocement
Cover to Aebar Center
Number of Bars in 3-dt
Mumber of Bars in 2.dfis
Bar Size #9 -]

Thyic hién tudng ty cho cac mat cat cot con lai

Erame Properiies. <

Piopeities Chpose Property Type to Add
Find this property: [import 1 AWide Flange |
|Co202
4 | Add Rectangular ~|

: Click. to;
Add Copy of Property... |
Wax24
WET] | Modily/Show Propery.. |
ﬁgf:gg Delets Propesty ]
WEXE? v 5

I_E!K—I Cancel I

http://vietnaf# 2h.com
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CHUONG IX : KHUNG PHANG ( 2D FRAMES)

BUGC 5 : GAN PAC TRUNG HINHHQC .~
1. Click chon cac phan tif dam 13, 15, 17, 19

2. Click vao menu Assign = Frame/Cable/Tendon = Frame Sections...

Assign Analze Display Design Options Help

! ®2 vz P e B
Frame/Cable/Tendon Y Frame Sections...
» Property Modiliers,..

- T
Hodc Click cheon bieu tugng trén thanh céng cu Frame and Line
Assigns

Frame and Line Assigns ] X

fosign Frame Sections.. .

Hép thoai Frame Properties xuat hién

Frame Rroperties e -
Pioperties Choase Propetly Type Lo Add
Find this ptopeity: |Impa:dl |Awide Flange Ll
IDozna
|Co2a2 A \Add |AWide Flange =)
|C0203
02025 _—
09503 Click to:
[l |
DOo2ri
W0 Add Copy of Propeity... |
WER24
waRa Modify/Shaw Praperty. . [
WHAL40 .
WEE8 | Delete Propoty |
WEXE7 o
[Tox | Cancel |

ot

. Click chon tén mat cat can gan (D0203)
2. Click OK dé dong hop thoai Frame Properties

3. Click chon cac phan tir dam 14, 16, 18, 20

5. Click chon biéu tugng trén thanh cong cu

Hop thoai Frame Properties xuat hién

http://vietnar®d 2h.com
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CHUONG IX : KHUNG PHANG (2D FRAMES)

Propeities Chisose Propeaty Type to Add
Finid thiie ploperty. ||m I/\Wide Flange :J

{00204

|Add|AWide Flange =]

Ciick to

Modty/Show Property.
Dalste Propery

- |

Add Copy of Property. . ]
l

|

_Concel |
6.Click chon tén mat cat can gan (D0204)
7.Click OK dé déng hép thoai Frame Properties

Thyfc hién tuong ty cho cac phan ti cot

npze2 1 244
m 3
& = =
npzog Da2a4
= = S
=
S 8 S
0B20.3 Da234
g = =
np2a3 DB204
~ e’
S = 3
A A A
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Céng ty Héa Chat Xay Dwng Phwong Nam

CHUONG IX : KHUNG PHANG (2D FRAMES)

BUGC 6 : DINH NGHIA LOAI TALTRONG ey

1. Click vao menu Define = Load Cases...

Bridge Loads »
Hop thoai Define Load xuat hién

Loads Chiek Tax
SelfWei Auto -

LoadName Tpe Mmtgg? LaieralLoad _ AddNewlosd |
iDEAD [DEAD ~I ] ~1 Modily Load |
iDEAD - JOEAD | — o
| i (TP p—
| | o St P
| =

_Goncel |
2.Khai bao tén va nhiing gia tri sau
| Load Name Type | Self Weight Multiplier Click vao
Tr DEAD 1.1 Add New Load
 HT LIVE 0 Add New Load
GT WIND 0 Add New Load
Gp WIND 0 Add New Load
DEAD DEAD 1 Delete Load
4+ Chua y:

Tai cot Load Name ngudi sif dung phai gé tén vao (TT, HT1..)
Tai c6t Type Click vao nut -~ dé chon DEAD hodc LIVE...
3. Click OK dé déng hop thoai Define Load
4+ Cha ¥:
Tai cot Self Weight Multiplier khai bao bang 1.1 l1a hé s dé chuong trinh
tinh dén trong lugng ban than ctia-dam

http://vietham$2h.com
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CHUONG IX : KHUNG PHANG (2D FRAMES)

BUGC 7 : GAN TAI TRONG CHO'KET cAa 177
% GAN TINH TAl
1. Click chgn phan ti dam 13 (gdn Tinh Tai)
2.Click vao menu Assign =Frame/Cable/Tendon Loads = Distributed ..

Hoac Click chon biéu tugng trén thanh céng cu Frame and Line

Assigns

Load Case Name |DEAD | [Ton.mC vl
|

Load Type and Direction Options

* Forces ¢ Moments 0 Add to Exsting Loads

Cootd Sys | GLOBAL ¥ * Replace Exsima Loads

Ditection zl-f_ilavﬂy B il 7 Dedets Existing Luads
Trapezoidal Loads

1 2 3 N
Distance |0 o 075 {1
Load 0 |a. o o
* Relghve Distance hiom End-l © Absolute Distance from End:|

Unitaim Load

load [0 [CoK_| cace |

3. Khai bao tén va nhifng gia tri sau
Load Case Name: TT
Direction: Gravity

Load: 0.59

http://vietnar¥12h.com
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CHUONG IX : KHUNG PHANG ( 2D FRAMES)

Frame Distributed Loads
Units

Load Case Name (iTT ) | [Ton.m.C _‘ﬂ

Load Type and Direction DOptions
* Foces  Moments ™ Add to Existing Loads
Coord Sys |GLOBAL - @ Replace Existing Loads
Direction | Gravity -l (™ Delete Existing Loads
Trapezoidal Loads .

1. 2 3 4
Distance |0 {0.25 |0.75 I
Load D 0. 0. ]

(" Relative Distance fromEndl~  Absolute Distancs from End

Urﬁlmrn Lﬂ&d

I (ED ‘) Cance

4 Click OK dé déng hop thoai Frame Distributed Loads

5. Chon phéan tif dam 14 (gan Tinh Tai)

6. Click chon biéu tugng trén thanh céng cu Frame and Line Assigns
7. Khai bao tén va nhiing gia trj sau

Load Case Name: TT

Direction: Gravity

Load: 0.57
Frame Distributed Loads

Urits
Load Case Name <fTT j - |Ton.m,C -]

Load Type and Direchian Oplions
* Forces  Moments (" . Add to Existing Loads
Coord Sys |GLOBAL ~| * Replace Existing Loads
Direction leawty ﬂ " Delele Existing Loads
Trapezoidal Loads
1 'S 3 4
Distance {0. [0.25 075 [
Load |0 o [a [
* Relative Distance homEndd ~  Absohute Distance from End-|

Load @_ oK Cancel |

http://vietnam42h.com
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CHUONG IX : KHUNG PHANG ( 2D FRAMES )

Thiyfc hién tudng tif cho cac phan tif dam con lai

::"; =

371 11 ]

& =y

- i — rr*
R S
A A A

8. Chon phan td nat 2, 7, 12 (gan Tinh Tai)
9.Click vao menu Assign = Joint Loads = Forces ...
Hoac Click chon biéu tugng % trén thanh c6ng cu Point and Joint

Assigns

Assighn Joint Eorces...

10. Khai bao tén va nhiing gia tri sau
Load Case Name: TT
Force Global Z: -2.7

http://vietnand92h.com
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CHUONG IX : KHUNG PHANG (2D FRAMES)

Jommt Forces

Uniits
Load Case Name ! IETO"- mC =]
Loads Coordinate System
0 ——— — 3
Force Global X la. - T 3]
Forca Global 'Y fi

Foice Global Z @ R D_Ma

— Add o E isting Loads
Mament about GlabalX [0 ¢ Replace Existing Loads

Moment about GlobalY |0, ~ Delete Existing Loads

—
Moment about Global Z |0, OK | Concel |

11.Click OK dé déng hop thoai Joint Forces

12. Chon phan td nat 3, 4 (gan Tinh Tai)
13.Click chon biéu tugng £ trén thanh céng cu
14. Khai bao tén va nhifng gia tri sau

Load Case Name: TT
Force Global Z: -5.46

JD"‘LEUTC&@;’ Ko B i ol

Unitg
Load Case Name @ - Tonm L =l
Loads - Coordinate Systam
Force Giobal X o T ]
Force Global Yy |' o

o O
Force Global Z e

Add to Existing Loads
Moment abeut Global X |0 i+ FReplace Evisting Loads

Moment about Global Y [IZI . 7 Delete Exsting Loads.

Morent about GlebalZ [0

oK Cancel |
"

15.Click OK dé déng hop thoai Joint Forces

Thyc hién tuong tu cho céc phan ti nat con lai
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CHUONG IX : KHUNG PHANG ( 2D FRAMES)

&d
.24
44

.46
&1
.5l

46
=Y
5l

78
.70
78

E

AN A AN

<+ GAN HOAT TAI
Hoat t3i dugc gan tuong ty nhuf tinh tai
¢ GAN GIO TRAI - |
1.Chon phan tJ cét 4
2. Click chon biéu tugng trén thanh céng cuy Frame and Line Assigns
3. Khai bao tén va nhing gia tri squ
Load Case Name: GT

Direction: X

Load: 0.36

http://vietnardd®h.com
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CHUONG IX : KHUNG PHANG ( 2D FRAMES)

Frame Distributed Loads

Lipits
Load Caze Name (il‘ﬂj j fTun_rnC -
Load Type and Direchion Dplionis
* Foicas  Moments " Add o Evisting Loads

Cood Syz |ELUBAL :! ¥ Replacs Exsting Loads
Direction ( : ) vl ¢ Delele Existing Loads

Trapezadsl Loads

1. 2 3 ']
Distange |0 fo2s [0.7% i
losd [0 [@ o [

= Relative Distance fiom End| ™ Absolite Distance fiom End-

Umltarm Load

= OK Cancel |

kg

4.Click OK dé dang hop thoai Frame Distributed Loads
Thyic hién tudng tu cho cac phan tif c6t con lai

B.42 32
3,39 9.9
@.Je 127
f* - A
.f_l ﬂ_“s L1

% GAN GIO PHAI

1.Chon phan ti cot 4

2. Click chon biéu tugng trén thanh cong cu Frame and Line Assigns
http://vietnatf4 2h.com
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CHUONG IX : KHUNG PHANG (2D FRAMES)

3. Khai bao tén va nhing gié tri sau
Load Case Name: GP
Direction: X

Load: -0.27

Frame Distnibuted Loads

Units

Load Case Name QEE’) -] (Ten.m,C ]
Load Type and Direction Options
* Focas ©  Momenls " Add to Evisting Loads
Comd Sys [GEDBAL -_-__' + Replace Eusting Loads
Direction - 7 Delete Existing Loads
Trapezoidal Loads

1 2 k| 4,

Distance |0 [025 075 F'I

Load [0 o] (R (¢

* Relative Distance fiom Endd 7 Absolie Distancs from Endi|
Uniform Load

Load ] ZDKED Cancel |

4.Click OK dé déng hép thoai Frame Distributed Loads
Thuc hién tuong ty cho cac phan tir cdt con lai

JY 0,42
2.3 P-4
10,27

VAN A\ AN
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CHUONG IX : KHUNG PHANG (2D FRAMES)

BUGC 8 : TG HYP TAI TRONG VA BIEU PO BAO NOILUC

1. Click vao menu Define © Combinations... £ el
Hop thoai Define Response Combinations xuat hién

Define Response Combinations

2.Click chon Add New Combeo...

Hoép thoai Response Combination Data xuat hién

Aesponse Combination Name

Combination Type

Define Combmabon of Case Results

Besppnse.Combination Dala o o8 Shiatubehain b

Envelope
Absolute Add
SRSS

Case Name Caie Type Scale Factor
DEAD | Linear Static i il
|
‘ -
| .
0K [\ Cancel |
3. Khai bao tén va nhing gia tri sau ‘
Response Combination | Case Name | Scale Factor | Click vao
Combination Type
Name
Linear Add TT 1 Add
TH1
Linear Add HT 1 Add

http://vietnaf®2h.com
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CHUONG IX : KHUNG PHANG (2D FRAMES)

Response.Combipation Data

Hesponse Combination Name ITH1
Combination Type |Lineatadd |
Define Combination of Case Results
Case Name Case Type Secale Factor
[HT (3) Linear Static f

77 Linear Static |

' |
|

| ‘ |

Cancel |

_F‘_’i_[\\si

—_——

4.Click OK dé dong hép thoai Response Combination Data

5.Tiép tuc Click Add New Combo...

5. Khai bao tén va nhifng gia tri sau

Response Combination | Case Name | Scale Factor | Click vao
Combination Type
Name
Linear Add HT 1 Delete
TH2 Linear Add TT 1 Add
Linear Add GT 1 Add

http://viethnam32h.com
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CHUONG IX : KHUNG PHANG (2D FRAMES)

Response Combination Dala

Response Combination Name
Combmation Type Linear Add  »
Define Combination of Case Aesulls
Case Mame Casze Type Scale Factar
a1 | Linea Stalic

Limzar Static

@E_

a

= 5- <
B

(0] SN

7.Click OK dé dong hop thoai Response Combination Data
8.Tiép tuc Click Add New Combo...
9.Khai bao tén va nhitng gia trj sau

Besponse Combination Data._.

Response Combination Name

Combination Type [Lnearddd =]
Delire Combination of Cass Hestlts

Case Name Case Type Scah-Faclcl
|aP _]th Static

TT {Linear Static

DKD&

http://vietham12h.com

Response Combination | Case Name | Scale Factor | Click vao
Combination Type
Name
Linear Add GT 1 Delete
TH3 Linear Add T 1 Add
Linear Add GP 1 Add
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10.Click OK dé& déng hép thoai Response Combination Data

11.Tiép tuc Click Add New Combo...
12.Khai bédo tén va nhiing gia tri sau

Response Combination | Case Name | Scale Factor | Click vao
Combination Type
Name
Linear Add GP 0.9 Modify
TH4 Linear Add TT 1 Add
Linear Add HT 0.9 Add

Response Combination Dala

Heszponze Combination Name

Combinalion Type

Define Combination of Case Fasults
Case Mame Case Type

[Uineat Add ‘1'

Scale Factor

[HT » | Lineat Statc

| TT ]1.“‘186{ Static
gP Linear Static
Lineat Statis

ey

13.Click OK dé déng hop thoai Response Combination Data

14.Tiép tuc Click Add New Combo...

15.Khai bao tén va nhing gia trj sau

Response Combination | Case Name | Scale Factor | Click vao
Combination Type
Name
Linear Add GP 0.9 Delete
TH5 Linear Add 1T 1 Add
Linear Add GT 0.9 Add

http://vietnar?'PPZh.com
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Response Combination Dala

@&

Responze Combination Name

Combination Type I Linear Add L]
Define Combination of Case Results
Case Name Caze Type Scale Factor
|GT v | Linear Static |03
7 Linear Static WA |
HT Linear Static
1097

Fi— Lineat Stahc

I:ance_l_l

0K R\;
16.Click OK dé déng hop thoai Response Combination Data
17.Tiép tuc Click Add New Combeo...

18. Khai bao tén va nhitng gia tri sau

Response Combination | Case Name | Scale Factor Click vao
Combination Type
Name
Linear Add TT | Delete
Linear Add HT 0.9 Delete
Linear Add GT 0.9 Delete
Envelope TH1 1 Add
TOHOP Envelope TH2 1 Add
Envelope TH3 1 Add
Envelope TH4 1 Add
Envelope THS5 1 Add

http://vietnaf12h.com
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Response Combination Dala
Aesponze Combination Name - -
Combanation 1 yps - _"-J

Ueline Combination of Cate Reults

Case Name Came Type Scals Factot
:'THS w | Combmation & N
[THT [Cambmalion 1T 7
[ TH2 Combination 1 [ Add |
I |
[TH3 | Cambination 1 _
I TH4 | Combsniation L1 Mudify |
[Conbnaoon 11 -

| | Celete - |
I

oK .l Cancel |
i _L“,, .. |

19.Click 2 lan OK dé déng hép thoai Response Combination Data va Define

Response Combinations
BUGC 9 : GAN BIEU KIEN BIEN CHO KET CAU

1.Click chon cac phan td nat 1,6,11

2.Click vao menu Assign = Joint = Restraints.,

Hép thoai Joint Restraints xuat hién

Joint BRestraints

Restraints in Local Directions

<l

Tianglalion 1 W Fotabon abouw 1

Translation 2 [V Fotation about 2

<

<l

Tranylation 3 ¥ Rotation about 3 3.Click vao -

Fast Restraints

(EDESEIEY
R
oK | Cancel |

4.Click chon OK dé déng hop thoai Joint Restraints
http://vietham12h.com
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TR

BUGC 10 : KHAI BAO BAC T¢ DO CHO PHEP
1.Click vao menu Analyze = Set Analysis Options...

Hop thoai Analysis Options xuat hién
Anglysis Optinns

Avaiable DOFe
MUl Ty P2 T BX @ BY T RZ
Fast DOFs

Spate Frame Flane Grid Space Tiuss !
\ | : |88 . Cancel |
| i -

Accers Databiase Fie
[ Automaslcally save Access Databage file st snalisi

2 .Click chon Plane Frame
3. Click OK dé dong hop thoai Analysis Options
v o T P S R o R S SRR gy
BUGC 11 : THYC HIEN TINH T"Aﬂ“‘ Al P
1.Click vac menu Analyze = Run Analysis
Hoac Click chon bigu tugng [+] trén thanh céng cu
Hop thoai Set Analysis Cases to Run xuat hién

Set Anelysis Cases o Run

Chek toc
Caze Name Type Slatus Action
DEAD | Linear Stahc Het Hun Flun |
MODaL Mudal Mot Run Fun
11 | Linear Static Mot Aun Run |
HT Linear Static Not Run Aun d
GY Linea Static Not Fun Run l
GP [ Lineas Stahe (Not Run Fun
r | |
- Run/Do Mol FunAll |
\ 1 | Delete All Resuls |
i Run Mmmizad
Show Anabsis Casa Triee . |
o | [0 Coresl |

2. Nhan Shift + Trai chudt dé chon DEAD va MODAL
http://vietnaypd 2h.com
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Sel Analysis Cases to Run

ek 1

Biediciny
o Grovanncon D>
1?“‘ S —— A
1 Run f
Hin P i
GT Limea Stalc Neg Funy Aun
GP Linver Static INN Run flun S pue Yo BmS)
|
| AunDoNot lunal |
Deliste Al Rasuls |
™ 'Run Minmeed

Show Analpsis Caze Tree

[ Funbow | ok | Corcal |

3.Click chon Run/Do Not Run Case
4.Click Run Now
5. Click OK dé déng hop thoai Analysis Complete
BUGC 11 : XEM KET QUA
% XEM MOMEN (M)
1.Click vao menu Display = Show Forces/Stresses = Frames/Cables...
Hoac Click chon biéu tugng ' trén thanh cong cu Display

Hop thoai Member Force Diagram for Frames xuat hién

Member Force Diagram for Frames

I
Casze/Combo Name ' i

Component
" Al Foes O Torgwn

" Shea22 © Moment 2.2
 Shex 33

Scaling
& Ao

" SealeFacto I
Optmns

I
@D Shiow Values on Disgram O d; |

[ Shiow Deformeld Shape

2.Tai dong Case/Combo Name Click chan TOHOP
3.Click chon * Moment 3-3
http://vietdam12h.com
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4 Click chon ¥ Show Values on Diagram
5.Click OK dé déng hép thoai Member Force Diagram for Frames

S XEMLUCDOC M e L e

Click chon & Anial Force

Sau khi giai bai tean chudng trinh
giai. Ngudi sif dung mdi thuc hién duge budc tinh toan cot thép

Thao tac thyc hién:

bao khéng cé 16i gi trong qua trinh

1.Click vao menu Option = Preferences.. @ Concrete Frame Design...

Dptions  Help

Eolors

Database

Wirdows

Set Cal;uhmt Mwm;

Dimensions/Taletances
Steel Frame Dasion
Conttete fiams Uetiony,

Alumirum Fiame Desgn.. Y
Culd-Formed Simel Frame Dasign,
Renforcemarnt Bar Sues,|

Hép thoai Concrete Frame Design Preferences for ACI 381-02 xuat hién

Concréte Frame Design Preferences for ACI318-02

! _ itam Value .
L1 [Pasgn Uode A 31807 1
|2 | TimeHittory Uesgn Errvedoper:
| 3 | Numbet of irnecschon Cutves 24
4 | Nurribeee of lribs nctitinn Preanty n
15 | Cormice Mismum Ecoentiicly Vo1
| & |Senms Desgn Categoy 1]
| 7 [Ph Tetwon Contioled] 08
| B |FPhCompressin Cordrilierd Tikd) 165
S | Fhn [Compressaon Contiled Speal] oar
10 | Fhu [Shed and/e Toon] D7s
11 | Pe |Shaae Seinives) 06
12 | Fraleatt Sheat) (UF: S
13 |Fattemn Live Losd Factx 875
14 Ui ation Factes Liril 095
e _. L - 1 |
. -
i ‘
A Enplanstion of Cales Coding for Valuss
Blue:  Defaudl Value
i Black: Mol a Defaull Valie
Sel To Detaull Values Fesat To Pravous Valoes 3
Afllems | Selected fems| Allisms | Selsctsdlipma| - Red Yok thal has changed dumg
the cstent setmm
o] _caxe |

http://vietnarh¥2h.com
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2 Tai dong ACI 318-02 Click vao nit ¥| chon tiéu chuan CSA-A23.3-94

Caoncrete Frame Dasign Preferences for ACl 318-02

Item Dezenption i
1 Thie selected demari code
= L Vil 1Subseduent dizign s bazed on this

1 | Desgn Code ACI 318:02 bl | seloclaid code

2 | Tiees Histony D ACI 31602 i

3 [ Mumher of [ntersction Cutyes ACH 31898
{4 | Numbs of Intscsction Points B5811089

5 | Consider Minimurn Eccentioity T

6 | Snistiuc Degion Catagary TS 1992

7. | P [Tensmon Controlied] Indian 1S 456-201
| 8 [P |Compreston Condivlled Tied) Italian DM 14-2.92 b4
| & |Phi|Compesion Contolled Spal] a7

10 | Pl [Stes and/a Tarsion] 07
|11 | FrujShea Sewmic) - a6 .~

12 | Prg hlaint Shear) ass

13 | Panetn Live Load Facho ! 075

14 | Ubilzation Factae Limat PR

‘ Al = g 4 "
1, Y B b _‘.‘,';' 3 L i & ’J r 4 Explanation of Calor Coding tor Vakes
Blue: Detan Value
Black: Not a Defach Vsl
Set To Dedault Vakses Flasel To Praviols Values s -
Allems | Selcted ltems | Allltems. ‘ Selected ltams Rod:  Valuo that bas changed dunng
the cumretil sassion
[{_ox ]
oK Cancel
—— —]

3.Click OK dé daong hép thoai Concrete Frame Design Preferences for ACI
381-02

4. Click vao menu Design = Cencrete Frame Design = Select Design

Combos...

Desigh Optione  Help

I !‘.:'Jl?l e sEY = L
T BT

Hop thoai Design Load Combination Selection xuat hién

http://vietham{2h.com
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Design Load Combinations Selection

List of Combos Design Combes
[TH1 [DCONTE A
THZ DCONTA
TH3 I DCONZ
TH4 DCONG
THS DCON4
TOHDP —‘l DCONE
il | DCONG
DCONT
DCONB
DCONS |

Cancel J

5. Tai c6t Design Combos Click chon hét

Design Load Combinations Selection

Chooze Combos
List of Combos Desian Combas
| THT I
TH2

TH3
|TH4 —J

T i
St g}

6.Click vao Remove

Design Load Combinations Selection

Choose Combos

List of Combog Design Combios

DCONE ~

DEON7 = }
DCONB Add S
DCONS

TH1

TH2 "—‘_l
TH3 Show
TH4 ——

| TH5
[TOHOP g

[T] Cancel ]

7.Tai cot List of Combos Click chon TOHOP sau do click Add
http://vietnami®2h.com
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.baﬁgﬁLﬂ&ﬁébmbMuﬁanSBBﬂﬁﬂH-na ST -

Choose Combos

Ligt of Cafnbas

QTOMT ”~

DETNTG

DCONTT

DCONIZ

DCoN13 (- Flamove
DCONTA =
DCONZ I Shes
DOnN2 #I
| BICON S

|DCONS v

ox Cairwad ]

8. Click OK dé dong hép thoai Design Load Combination Selection

9. Click vao menu Design = Concrete Frame Design = Start Design/Check

of Structure

| 4E~B]

& 7TE-D4

Sv4E-B4.6E-D8, 4E-04
2.56-04,46E-04,5E-04 e,

T

et
(¥
-

—t

http://vietnant12h.com
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Dién tich c6t thép dude thé hign trén hinh theo don vi m. Ngudi su dung

nén chuyén sang don vi Cm dé dé dang quan sat

10. Ré chuét dén thanh trang thai goéc bén phai cia man KN. ¢m, C
Kat, cn
hinh Click chon don vi Kgf, cm, C r-T{ em.C be
onem L ™

Tonm,C |

11.Click chon cac phan tif c6t

12. Click vao menu Design = Concrete Frame Design = View/Revise

Overwrites...
Hop thoai Concrete Frame Design Overwrites for CSA-A23.3-94 xuat hién

13. Khai bao tén va nhing gia tri sau

http://vietnahhd2h.com
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Concrete Frame Design Overwriles

Effective Length Factor (K Major): 0.69
Effective Length Factor (K Minor): 0.69

tor CEA-A23.3-94

Iem Desoiiption
[ ] ltem Value
| 1| Cunent Dzsgn Section Program D etetromet
2 | Famng Type * Proggam Detestned
3 | Live Load Reduchon Factor Program Datemmned
4| Unbesced Lenoth Ratio (M) _ Program Ditemined
§5_| Unbraced Length Aatio (Mino Brazgiam Determned
|6 _|Effesiive Length Factor [K Major) . =
7_|Elfective Lenglh Factos [K Minor} 63
B [Moment Costicinal [Cm Mapi) Progiam Detaimined
9 | Mosivent Comllicksnl [Cii Migat] Progiam D eteimied
| 10 | NonSway Moment Facto(Dé Mawr) Progran Deteimead |
111 [ NiorSway Mot FaotafDb Miror Progeam Detannined
12 | Swway Moment Factod Dz Maior) Progiam Detertimasd
13 | Sewits Moment FaotoiDe Minor) Frnarain Daletmiried
¥ 5 -o_ - Yy . L u o <
Explanation of Color Coxling For Vahues
Blue: Al aelected flems 3= program
Aetomaied
k: sulectad dams
Set ToPiog Determined |Delsull] Valuss  Raset To Pravious Values bt SRR
| ” 1 Aed  Value thst has changed duing
_ Alftems | Selected lfems| Mhems | Seiectedtar:! e
Ok ! Cancel |

14. Click OK dé dong hép thoai Concrete Frame Design Overwrites for CSA-
A23.3-94

15. Click vao menu Design = Concrete Frame Design = Start Design/Check

of Structure

http://vietnam42h.com
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Xuat Két Qua Cét Thép Viia Thiét K& Ra File Text

1. Click vao menu File ®Export & SAP2000 Ms Excel Spreadsheet.xls
File...

Choose Tables for Export {0 Excell
E it

1 MODEL DEFINITION (0 af 59 tables snlected) Load Cases (Mode! Del )
[ Sgslom Data
1 Propesty Dehotions
1 Load Defnitions
O Othet Delintions
3 Analysiz Caze Debintions
3 Connectivity Data
O Jont Azswgrimenis
O Frame Aszignments
1 Opbone/Prefeiences Dala
+ 3 Mucellaneous Data
= [0 AHALYSIS AESULTS [0 of B tables selected)

+ [ Jomt Dutput I Openfie At Export
+ [0 Element Dutpat

Select Load Casme |
4 of & Selacled

S

Maodily/Show Dptons

Cplione

+ [ Stiuctute Dutput
- [ DESIGN DATA (2 of 2 tables alectod)

@Tum.rclc Firame

Expose Al st Takas

http://vietnéﬁ?l 2h.com
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2.Click chon Concrete Frame

3. Click Select Analysis Cases...

Select Ouiput Cases

Select

DCONS
DCONS
GP

GT

HT

TH1
{TH2
TH3
TH4
THS

Bﬂ:‘xﬂaTIv

4. Click chon TOHOP

_Cencel |

Clear Al |

5. Click 2 lan Ok dé déng hop thoai Select Output Cases va Choose
Tables for Export to Excel

Bkl - v

Frame
Text

WEDOATNNNSI SN NNEER S =

— b
b

W W

' TABLE: Concrete Design 1 - Column Summary Data - CSA-A233-94

DesignSect Location PMMCombo PMMArea VMajRebar VMinRebar
cm

Text

C0203
Cn203
Co0203
C0203
C0203
C0203
Coz02
Cco202
coza2
coz202
Co202
Coz202
C02503
C02503
C02503
C02503
C02503
C02503
Co203
C0203
C0203
C0203
C0203
C0203
C0203
Co203
C0203

0
75
150
0
165
330
0
165
330
0
165
330
0
75
150
0
165
330
0
165
330
0
165
330
0
75
150

Text

TOHOP
TOHOP
TOHOP
TOHOP
TOHOP
TOHOP
TOHOP
TOHOP
TOHOP
TOHOP
TOHOP
TOHOP
TOHOP
TOHOP
TOHOP
TOHOP
TOHOP
TOHOP
TOHOP
TOHOP
TOHOP
TOHOP
TOHOP
TOHOP
TOHOP
TOHOP
TOHOP

cma

cm2/cm
.00 0.24
6.00 0.00
6.00 0.24
£.33 0.24
6.00 0.00
6.00 0.24
5.86 0.19
4.00 0.00
4.46 0.19
5.83 0.19
4.00 0.00
4.00 0.18
14.32 0.21
8.89 0.00
8.82 0.21
17.21 0.21
7.50 0.00
18.33 0.21
13.50 0.24
6.00 0.00
14,39 0.24
6.00 0.24
6.00 0.00
7.92 0.24
8.02 0.24
6.00 0.00
6.00 0.24

http://vietnaypi 2h.com

cm2/cm

0.15
0.00
0.15
0.15
0.00
0.15
0.19
0.00
0.19
0.19
0.00
0.19
0.17
0.00
017
0.17
0.00
a7z
0.15
0.00
0.15
0.15
0.00
015
0.15
0.00
0.15
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“TABLE:.

Frame
Text
13
13
13
13
13
13
13
13
13
15
15
15
15
15
15
15
15
15
17
17
17
17
17
17
17
17
17
19
19
19
19
19
19
19
19
19
14
14
14
14
14

C0203
Co203
co203
€02025
€02025
€02025
C02025
Co2025
€02025

Text
D0203
D203
D203
D0203
D203
D203
D203
D203
D203
D0203
D0203
D0203
D0203
D0203
D0203
Do203
DO203
D0203
00203
0203
00203
D0203
D0203
D0203
D0203
00203
D0203
D0203
D203
D203
Do203
D0203
D203
D0203
00203
DO203
D0204
DO204
20204
D0204
D0204

o
165
330

165
330

165
330

cm

0

50
100
150
200
250
300
350
400

50
100
150
200
250
300
350
400

50
100
150
200
250
300
350
400

0

50
100
150
200
250
300
380
400

0

50
100
150
200

TOHOP
TOHOP
TOHOP
TOHCP
TOHOP
TOHOP
TOHOP
TOHOP
TOHOP

Text
TOHOP
TOHOP (Sp)
TOHOP (Sp}
TOHOP (Sp)
TOHOFP (Sp)
TOHOP (Sp)
TOHOP (Sp)
TOHOP (Sp)
TOHOP
TOHOP
TOHOP (Sp)
TOHOQP (Sp)
TOHOP (Sp)
TOHOP (Sp)
TOHOP (Sp)
TOHOP (Sp)
TOHOP (Sp)
TOHOP
TOHQOP
TOHOP {Sp)
TOHQP {(Sp)
TOHOP (Sp}
TOHOP (Sp)
TOHOP (Sp)
TOHOP (Sp)
TOHOP (Sp)
TOHOP
TOHOP
TOHOP (Sp)
TOHOP (Sp)
TOHOP {Sp)
TOHOP (Sp}
TOHQP (Sp)
TOHOP (Sp)
TOHOP
TOHOP
TOHOP
TCHOP (Sp)
TOHOP (Sp)
TOHOP {Sp}
TOHOP (Sp)

14.43
6.00
16.70
16.01
5.00
14.91
13.08
5.00
13.25

‘Concrete Design 2.- Béam. Summary Data’- CSA-A233.62 =7
DesignSect Location FTopCombo FTopArea FBotArea

cma
5.37
3.26
1.81
1.61
1.61
1.61
1.81
315
5.36
7.36
3.69
2.43
243
243
243
2.43
6.14
13.02
3.95
1.97
1.97
1.97
1.97
1.97
1.97
4.51
9.63
1.59
1.81
1.81
1.81
1.81
1.81
1.81
3.28
6.40
6.49
4.41
2.70
1.98
1.98

http://viethnamZ&h.com

0.24
0.00
0.24
0.22
0.00
0.22
0.22
0.00
0.22

-l

cm2
2.50
2.50
2.24
1.81
1.61
1.61
1.81
1.81
250
3.32
3.3z
3.48
3.19
2.43
243
2.43
2.43
520
1.88
1.97
254
273
2.27
1.97
1.97
1.97
415
.79
1.81
1.81
1.81
1.81
1.81
1.81
1.81
2.93
3.05
2.21
2.4
2.4
2.41

0.15
0.00
0.15
017
0.00
017
017
0.00
0.17

VRebar
cm2/cm
0.02
0.02
0.02
0.02
0.00
0.02
0.02
0.02
0.02
0.03
0.02
0.02
0.02
0.02
0.02
0.02
0.03
0.09
0.02
0.02
0.02
0.00
0.00
0.02
0.02
0.02
0.03
0.02
.00
0.00
0.00
Q.00
0.00
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.00
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14
14
14
14
14
14
14
14
18
16
18
15
16
16
16
16
18
16
16
16
16
18
18
18
18
18
18
18
18
18
18
18
18
18
20
20
20
20
20
20
20
20
20
20
20
20
20

-

00204
Doz204
D0204
D0204
D0204
D0204
D204
00204
D204
Do204
DC204
D204
D0204
D0204
D204
D0204
Do204
DO204
D204
Do204
Do204
Do204
DO204
Do204
Doz204
D0204
Do204
D0204
Do204
D204
Do204
D0204
00204
D0204
D0204
DO204
00204
00204
D204
D0204
D0204
DO204
D204
D0204
D0204
DO204
D0204

250
300
350
400
450
500
550
600
0
50
100
150
200
250
300
350
400
450
500
550
600

50
100
150
200
250
300
350
400
450
500
550
600

50
100
150
200
250
300
350
400
450
500
550
600

TOHOP (Sp)
TOHOP (Sp)
TOHOP (Sp)
TOHOP (Sp)
TOHOP (Sp)
TOHOP (Sp)
TOHOP (Sp)
TOHOP

TOHOP

TOHOP (Sp)
TOHOP (Sp)
TOHOP {Sp)
TOHOP (Sp)
TOHOP {Sp)
TOHOP (Sp)
TOHOP (Sp)
TOHOP (Sp)
TOHOP (Sp)
TOHOP (Sp)
TOHOP (Sp)
TOHOP

TOHOP

TOHOP

TOHOP (Sp)
TOHOP (Sp)
TOHOP (Sp)
TOHOP (Sp)
TOHOP (Sp)
TOHOP (Sp)
TOHOP (Sp)
TOHOP (Sp)
TOHOP (Sp)
TOHOP (Sp)
TOHOP

TOHOP

TOHOP

TOHOP (Sp)
TOHOP (Sp)
TOHOP (Sp)
TOHOP (Sp)
TOHOP (Sp)
TOHOP (Sp)
TOHOP (Sp)
TOHOP (Sp)
TOHOP (Sp)
TOHOP (Sp)
TOHOP

1.98
1.98
1.98
1.98
1.98
2.74
4.39
6.41
16.32
8.42
3.60
3.14
314
3.14
3.14
3.14
3.14
3.14
3.14
5.97
12.02
13.60
6.92
2.76
2.76
2.76
2.76
2.76
2.76
2.76
278
276
4.08
9.13
7.80
3.66
2.33
2.33
2.33
2.33
2.33
2.33
2.33
2.33
2.33
2.33
3.88

2.35
2.02
2.41
2.41
2.55
2.47
2.41
3.02
6.69
3.14
3.14
4.02
5.54
6.26
6.48
7.00
6.77
5.68
3.84
3.14
527
5.83
2.76
2.76
3.10
4.91
5.99
6.43
6.51
597
461
278
2.76
416
3.61
233
2.33
247
4.18
5.36
6.04
6.01
5.28
3.92
2.41
2.33
2.41

0.00
0.00
0.00
0.00
0.02
0.02
0.02
0.02
0.05
0.05
C.04
0.02
0.02
0.02
0.00
0.02
0.02
0.02
0.03
0.04
0.05
0.05
0.04
0.03
0.02
c.02
.02
0.00
0.00
0.02
6.02
0.02
0.04
0.04
0.03
0.03
0.02
0.02
0.02
0.00
0.00
0.00
0.00
0.02
0.02
0.02
0.03

Chi ¥: Két qua trong dam chinh xac, cén trong c6t thi sai s§

khoang 4% déu nay c6 thé chdp nhan dugc trong thyc t& tinh toan

cac ¢6ng trinh xay dyng.

http://vietnam%2h.com





