A. THUC HANH THIET KE KET CAU KHUNG BETONG COT THEP

I. Ly thuyét tinh toan
1.1. Tinh toan va t6 hop ndi lue

1.1.1. Tinh toan ngi luc

a. So'do tinh todn ndi lyc

- So @6 khong bién dang (tinh toan bac I)

- So @6 bién dang (tinh toan bac II)

b. Phuong phdp tinh toan ngi luc

- Cac phuong phap tinh trong gigi han dan hdi (dung cac phuong phap tinh cia Co hoc két
ciu hodc cac phﬁn mém tinh toan két cAu nhu SAP, ETAB,...dé tinh ndi luc).

- Phuong phap can bang gidi han c6 ké dén sy hinh thanh cac khép déo trong cac cau kién.

¢ day, noi lyc trong khung déu duge xac dinh theo so dd khong bién dang (tinh toan bac I),
theo cac phuong phap tinh trong giéi han dan hoi.

Dung c&c phan mém tinh toan két ciu (SAP, ETAB,...) dé tinh ndi luc cho timg truong hop
tai trong (tinh tai, hoat tai dung 1, hoat tai dirng 2, gi6 trai, gié phai).

1.1.2. T6 hop ndi luc

a. Nguyén tic chung

- Muc dich cia viéc t6 hop néi lire: 1a tim ra ndi luc bét loi tai tat ca cac tiét dién trong két
cau. Thuc ra, chi can quan tam dén cac tiét dién quan trong. Céc tiét dién do 1a:

+ D4i v6i cot: tiét dién dudi chan va trén dinh cot. C6 thé thém cac tiét dién khac néu ndi
luc 16n.

+ Pdi v6i xa ngang thang: tiét dién gitra nhip va tiét dién ¢ hai dau tiép giap vdi cot. Co thé
thém céc tiét dién khac néu c6 noi hre 16n nhur tiét dién dudi tai trong tap trung.

- TUy thanh phan cac tai trong dugc tinh dén, ¢ hai loai t6 hop: to hop co ban va td hop dic
biét.

+ T6 hop co ban gdm: tinh tai, hoat tai dai han, hoat tai ngin han.

+Td hop dac biét gém: tinh tai, hoat tai dai han, hoat tai ngén han va mdt trong cac tai trong
dac biét (dong dat, nd, va cham, ... ).

- T6 hop co ban c6 mot hoat tai thi gia tri cua hoat tai duoc 1y toan bo.

- T6 hop co ban c6 tir hai hoat tai tré 18n thi gia tri tinh toan cta hoat tai hodc cac noi luc
twong ing cua chung phai dugc nhan vdi hé $6 t6 hop 12 0,9.

- Nhitng hoat tai loai trir nhau thi khdng dwoc xudt hién trong ciing mot to hop (vi du: gi6
trai va gio phai).

- Pbi v6i két cau quan trong, c6 nhip va tai trong 16n, can thiét phai v& biéu dd bao ndi luc
dé c6 co so chic chéan cho viéc b tri (cét, uén) cbt thép theo biéu d6 bao vat lidu.

- O mdi tiét dién quan trong, phai tim dugc cac cap ndi luc nguy hiém nhat, cu thé nhu sau:
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+ Pdi v6i cac phan tir dam: Mimax, Mmin, Qmax
+ Dbi vai céc phén tr cOt: Mpmax Va Ny,
Muin V& Ny
Nmax V& My,

Riéng ddi véi tiét dién chan cot tang 1, ngodi Ny, cOn phai tinh thém Qy, dé phuc vu cho viéc
tinh méng.

b. Néi dung chi tiét:

Vi nha khung BTCT it tang, d4 thiét 1ap 5 truong hop tac dung cua tai trong:

+ Tinh tai (TT)

+ Hoat tai dung 1 (HT1)

+ Hoat tai dung 2 (HT2)

+ Gio tréi (GT)

+ Gio phai (GP)

Thi ta c6 thé lap cac t6 hop nhu sau:

TH1: TT + HT1 (hé s6 t hop twong tng: 1/1)

TH2: TT + HT2 (1/1)

TH3: TT + GT (1/1)

TH4: TT + GP (111)

TH5: TT + HT1 + HT?2 (1/0,9/0,9)

TH6: TT + HT1 + GT (1/0,9/0,9)

TH7: TT + HT1 + GP (1/0,9/0,9)

TH8: TT + HT2 + GT (1/0,9/0,9)

THO: TT + HT2 + GP (1/0,9/0,9)

TH10: TT + HT1 + HT2 + GT (1/0,9/0,9/0,9)

TH11: TT + HT1 + HT2 + GP (1/0,9/0,9/0,9)
1.2. Tinh toan tiét dién

1.2.1 Tinh toan dim

a. Tinh cdt thép doc( truong hop dit ¢t thép don)

- Co s0 tinh toan: truong hop pha hoai déo.

Ry

e 7 i
<% R
As
Ry (o ® o &
b

So dé ung sudt cuia tiét dién chik nhdt dat cét don

Y

So d6 tng suat dé tinh toan tiét dién theo trang thai gigi han 1y nhu sau:
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Ung suit trong cbt thép chiu kéo Asdat tdi cudng do chiu kéo tinh toan Rs.

Ung suat trong vling bétdng chiu nén dat toi cudng do chiu nén tinh toan Ry, va so d6 tng
suit gan dung c6 dang phan bé déu. Ving bétdng chiu kéo khong duoc tinh cho chiu lyc vi d4 nut.

Bai to4n tinh todn cét thép tiét dién chiv nhdt: Cho biét: (b, h, M, Ry, R); Tinh dién tich
cot thép As.

Gidi:

- Gia thiét: a=3+6cm; h =h-a

M
R,bh?

- Cac truong hop xay ra nhu sau:

-Tinh &, =

Truong hop 1:

Néu a,, < g didu kién han ché thoa man, suyra & =0,5(1+ 124, )

M ] A o
R Ch “Tinh zmloo% vakiém tra [ = Ui,

Truong hop 2:

Tinh A =

Néu &, > ag: diéu kién han ché khong thoa man thi phai xir 1y:
+ Tang cip do bén chiu nén cua bétdng B.
+ Tang kich thude tiét dién b, h (thuong ting h).
+ Dit ¢t kép
Bai toan tinh toan cot thép tiét dién chiv T:
- Co s¢ tinh toan: truong hop pha hoai déo.
il 4 ; b, +
- 1R =
4 :Jr M = b{ |7 j A :Jv
Qe <e ]
As_| As |
Rs 5 : L Rs i ) L
P

« LD o
a) b)

=R 2

gh

So d6 ing sudt ding dé tinh tiét dién chir T

Goi M; 1a mdmen gidi han Gng vi truong hgp truc trung hoa di qua mép dudi cua canh.

M, =R (h, ~0,5h,)
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| e

Mf
<
As

So d6 vmg sudt khi truc trung hoa qua mép dudi ciia canh

Goi M la mémen uén tinh toan do ngoai luc gay ra
- So sanh mémen ngoai luc M véi M; :

+Néu M <M ¢+ thi truc trung hoa di qua canh, tinh toan theo tiét dién chir nhat co kich

thuée b‘f x N (Xem trong phén cdu kién chiv nhét dat cot don).
+Néu M >M ¢ - thi truc trung hoa di qua suon, tinh toan theo tiét dién chir T.
Sau day ta xét truong hop nay ( thuong khong xay ra).
Ghi chu:
Tai mbi tiét dién tinh toan c6 2 gia tri ndi luc t6 hop 1a: Myax& Mpin:

Néu Mmnax& Mumin > 0 = ¢t thép phia dudi tinh theo Mmay, €6t thép phia trén dit theo cdu

tao (A 2 :uminbho)

Néu Mmax& Mpin < 0 => ¢t thép phia trén tinh theo Mpin, ¢t thép phia dudi dat theo cau

tao (A 2 fninDhy)
Néu Miax > 0 & Mpin < 0 = ¢6t thép phia dudi tinh theo Mpay, Cot thép phia trén tinh theo
Mumin
b.Tinh toan cét dai
Kiém tra diéu kién kha ning chiu cét cia bétong:
Qumin = @os (1+ 9, +9, ) Rybh,
+ Néu Qbmin > Q khéng can tinh toan cot thép dai, chi can dat cbt ngang theo cAu tao.
+ Néu Qumin < Q can tinh toan c6t thép dai
Déi véi betdng ndng ldy ¢, = 0,6, tinh todn Véi tiét dién chit nhdt bo qua anh hwong ciia
canh ldy ¢, =0, b6 qua anh huong lec doc ldy @, =0.
Chon dai ¢, n nhanh.
Khoang cach giita hai c6t dai theo tinh toan:
;. = R A4z (1+ 2 +,)Ry b1Y
Q
Déi véi bétdng nang ldy @,, =2
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Khoang cach 16n nhit giira hai c6t dai la:

Pps-@+0; )Ry -b-hoz
Smax = Q

Déi véi bétdng nang ldy ¢@,, =1,5

Khoang cach cau tao giita cac cot dai:

h h
Khu vuc gin gbi tra:s, <42  khih<45cm; s, <43  khih > 45cm;
15cm 30cm
3h
Khu vyc giita ddm: s, <1 4
30cm
St
Khoang cach dai thiét ké: Sk < Smax
S

ct
Kiém tra kha nang chiu (mg suat nén chinh trén bung dam:
Q<0.3.¢p,.0,.R bh,
Hé s0: o =1-B.R,
Hé s xét dén anh huong cua cdt dai:

O, =1+5a.u, <13

E A
Trong d6: o =—>; u, =—*
s E, s

= Piéu kién duoc thoa man hay khong .

Két luan: Poan dam gan gdi 1y bang 1/4 nhip khi dam chiu tai trong phan b déu, 1iy bang
khoang cach tir gbi dén luc tap trung dam dau tién (nhung khong bé hon 1/4 nhip) khi dam chiu Iyc
tap trung. Chon dai ¢, s6 nhanh v&i khoang cach sy trén doan gan gdi twa. Phan con lai trong doan
gitta dim dung dai ¢, s6 nhanh v6i khoang cach s

1.2.2. Tinh to&n cdt, xa nghiéng véi dé doc 16m

Cho biét: (bxh, I, ¥, M, N, Ry, Rs, Rsc, Ep, Es, &)

Y&u cau: tinh todn cdt thép d6i ximg A, = A',va chon dai theo cau tao
a. Tinh ct thép doc

al. Tinh dd 1éch tAm ban diu eo:

Taco: e, =max(e;e,)

Do léch tdm do tinh hoc: €, = %

Trang 5



|
Do léch tam ngiu nhién: e, > shoo
30
a2. Tinh hé s6 uén doc n:
n= 1N
1-

th

Trong d6: N : luc nén téi han
6,4E, ( SI
Nth :’—Zb[_+a'|8j
I0 (pl
|, : chiéu dai tinh toan ctia ciu kién
l, = 0,71: khung nhiéu nhip.
S: hé sb ké dén anh hudng cua d6 1éch tam e,
0,11

0,1+i

P
d, = max (e—o; 5”“”j
h

Spin =0,5-0, 01%0— 0,01R; ; (Ry tinh bang MPa)

S:

+0,1

e
L neo
" %L
N
A
d
|
X
R
Osy bx Rsc
o [
%/
o 21U
As A's
a Za Ly a
a ho !
h

@, he sO xét dén anh huong ciia bt thép cang tng luc trude, voi bé tong cot thép

thuong: ¢, =1.
@, - hé s ké dén tinh chit dai han cia tai trong:

o1t M, +N,.h/2
! M +N.h/2

M, N4, : momen va luc doc do tai trong dai han gay ra.

M, N : noi Iyc tinh toan tiét dién (liy gia tri tuyét dbi).

Néu M, &M nguogc dau thi M, thém dau “ -~

Néu tinhra ¢ < 1thi ldy ¢, = 1.
E, : mddun dan hoi ciia bétdng

E, : moédun dan héi caa cot thép

| : momen quéan tinh cua tiét dién bé tong.
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I, : momen quan tinh caa cdt thép.
Do ban dau chua biét As nén gia thiét truéc ham lugng cdt thép .
= 1, = ubh, (0,5h—a)’
Néu ptinh ra chénh léch nhiéu so véi gia thiét thi gia thiét lai va tinh toén lai.

a3. Tinh d¢ l1éch tim tinh toan:

e= e+h—a'e'— e—h+a'
ne, 5 , ne 5

a4. Xac dinh truong hgp léch tim: x= b

N

b
TH1: Néu 2a'< x < &:h, thi léch tim 16n
TH2: Néu x <2a' thi léch tam rat 16n
TH3: Néu x > &hy thi léch tam bé

a5. Tinh cét thép doc:
Truong hop léch tam lon: (2a'< x < &:hy)

N.(e—h, +0,5%)

= A=A-=

voi e =ne, +0,5h—a

Rsc'(ho_al)
Trudng hop léch tAm rat 1on: (x < 2a")
= AS—A;—L véi e'=e—h, +a'=ne, —0,5h +a’
R..(h, —a') ° ©

Trudng hop 1éch tam bé: (X > &:h,)

[(L-&,)7.n+ 2, (ne —0,48) |h,

Tinh lai x; X =
' (1-&3)7.+2(ne—0,48)
. N e Z,
voi N = L E=— Y=
R,bh, h, h,

Néu x> h, thi ldy x =h_, néu x <& h, thi ldy x =& h, . Sau d6 tinh cot thép theo

cong thie: A = A’ = Ne — szx(;o —0,5x)

Kiém tra ham luong cdt thép p :

w= DA 10006 = 2A 100%
bh h

1, phai dam bao didu kién : 2pmin < i < 6%.
V(’)'l Hmin = 0,05% khl Io/b S 5
=0,1% khi lo/b < 10
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=0,2% khi lo/b < 24
=0,25% khi l/b < 31
- Khi lo/b > 31 thi cot mét 6n dinh.
b. Chon c6t dai theo ciu tao

d,
- Puong kinh ctia cot dai:g >{ 4  (dy duong kinh 16n nhit caa cbt doc).
smm

- Khoang cach cuia c¢bt dai s<15d, va < 50cm (d; dudng kinh ¢t doc bé nhat).
- Khi u% > 3% thi s<10d, va s<30cm.
- Khi h >50cm thi can ¢ cbt doc phu. Puong kinh cbt doc phu > ¢12.
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B. VI DU TINH TOAN KHUNG BANG CHUONG TRINH SAP2000

I/ S6 liéu :

1.Kich thwéc tiét dién ciia khung

300X400] 300X400 300X800 300X400 300X400
Q o o o
el =] o re} o
%) re} re} e 2
= > > < il
o =] =) =)
a 3 s 3
300X400] 300X400 300X900 300X400 300X400
Q o o =)
3 ] 3 3 o
> > > > =]
&) &) &) o 3
=] =] = =]
300X400{ 300X400 300X700 300X400 300X400 300X400
o o o o o
= =] =] o o o
N e re} re I 3
= = > = < &
=) =] =] =) o
o o o o o
152] 152) I52] 155 5}
300X400{ 300X400 300X700 300X400 300X400 300X400
o o o o o
o o o o o
N < re} fre} N
x x > x < o
o &) &) S o 8
o o o o o I
> > 2] 152] 5}
7007 .4 2 77 1
h 000 3600 7200 3600 3600 1 OOO’
2 ©O

©

o

2. Tdi trong tic dung vao khung gom co: .
* Tinh tai : (da ké dén trong luwgong ban than ctia dam)

6324 daN 10859 daN 11060 daN 10859 daN 6324 daN
2013 daN
V' 1142 danim i l “F dT’ m l V l l i l l 1142 daNim /2013 daN
300 daN/m 300 daN/m
13900 daN 21068 daN 19583 daN 20168 daN 13900 daN
2013 daN
3 2620 daN/m l l 38? dT/ m l l l l l l 2620 daN/m 2043 daN
300 daN/m 300 daN/m
¥584 dan 25700 daN 17145 daN 25700 daN 1/2584 daN
2013 daN 3103 daN/m 2013 daN
2800 daN/m l l J// l l l l 1300 daN/m 2800r daN/m
1—r | U] v o1 U] ]
300 daN/m 300 daN/m
¥584 daN 25700 daN 17145 daN 25700 daN 12584 daN
2013 daN 2013 daN
2800 daN/m 3108 daN/m w00 sanim | 2800 canm | o
ynanBERAREN =
300 daN/m 300 daN/m
777 iz 77777 iz 7777
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* Hoat tai :

700 daN 1400 daN 700 daN
165 daN/m
2020 daN 1882 daN 1882 daN 2020 daN
140 daN
380 daN/m 380 daym | 140.dN
10566 daN 10566 daN 3240 daN 3910 daN
l l 31}3 dalN/ml l l 671 dah/m |/ 672 daN
3020 daN 2676 daN 3208 daN 3208 daN
340 daN
540 daN/m 675 daN/m
vz 77 77 vz Yz
Hoat Tai 1
700 daN 1400 daN 700 daN
165 daN/m
2020 daN 1882 daN 1882 daN 2020 daN
140 daN
380 daN/m 380 daN/m / 140 daN
10566 daN 10566 daN 3240 daN 3910 daN
l i 31}3 clalN/mi i i o71 daN/m |/~ 672 daN
3020 daN 2676 daN 3208 daN 3208 daN
340 daN
540 daN/m 675 daN/m
| 7] F 1]
iz 72777 iz iz 727777
Hoat Tai 2
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*Tai trong gid

4. .00~ 2.90~

Gi6 Tréi (kN.m)

-2.90 -4.00
oS p<
LS p<
- p<
R b
& b
- -
e |
o 1 I

\
- b
S p<
- b<
< I<

) .
o I
- b
e 8
o I

Gio6 Phai (KkN.m)
3. Yéu cdu :
- Xac dinh ndi lyc trong hé khi chiu cac truong hop tai trong (cén phéan tich hoat tai
thanh céac truong hop dé t6 hop noi luc).
- T6 hop ndi luc va vé biéu d6 bao noi lyc.
- Tinh cbt thép
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II/ Céc bwée tién hanh :

1. Ldp so dé hinh hoc :

- Khéi dong chuong trinh Sap2000.
(KN m, L PN
Kaf, mm, C
Kaf, m,C

N, mm, C
N,m,C

Tonf, mm, C
Tonf,m, C
KN,em,C Vv

A : 0 . =
-ChonhédonvikN-m-°"C: KN,m,C[
- Vao Menu Flle - chon 1énh New Model

Project Information

Modify/Show Info...

E

2D Frames

New Model Initialization
@ | Initialize Model from Defaults with Units |KN, m, C LI

(" Initialize Model from an Existing File

Select Template

l.

Blank Grid Only Beam 2D Trusses

3D Frames Wall Flat Slab Shells Staircases Storage

Structures

JQ

Underground Solid Models  Cable Bridges  Caltrans-BAG ~ Quick Bridge Plpes and
Concrete Plates

New Model Ex

Chon hé khung phang 2D Frame :

Khai béo s6 tang, s6 nhip, chiéu cao tang, chiéu dai nhip .
Phan console ta cling khai bao nhu 1 nhip cia dam

Nhu vay lic dau ta khai bao hé khung s& ¢ 6 nhip, 4 tang.

2D Frames
2D Frame Type Portal Frame Dimensions
Portal = Numb
Nun
v Use Custom Grid Spacing and Locate Origire Edit Grid.. |
Section Properties
Beams [Default v+
Columns | Default - L]
@ Restaints __Concel |

Trong phan Edit Grid...
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b Define Grid System Data
Edit Format
Units Grid Lines
System Name [Csvst [kN, m. C ~| Quick Stat...
X Grid Data
Grid ID ] Spacing ] Line Type Visibility l Bubble Loc. | Bubble Loc. «
1 A 1 Primary Show End
2 B 36 Primary Show End
3 c 72 Primary Show End
4 D 36 Primary Show End B
5 E 36 Primary Show End RN
6 F 1 Primary Show End B
7 G 0 Primary Show End
8 =]
Y Grid Data Display Grids as
Grid ID ] Spacing [ Line Type Visibility l Bubble Loc. | Bubble Loc. « (" Ordinates (¢ Spacing
1 1 0 Primary Show Start
2 {
3 I Hide Al Gid Lines [~
4; [~ Glue to Grid Lines
—1
7 BubbleSize  [1125
—5 Ll
Z Grid Data
Reset to Default Color
GidID | Spacing | Line Type | Visibilty | Bubble Loc. | N
1 21 5.1 Primary Show End
2 22 36 Primary Show End
3 23 44 Primary Show End —
4 24 36 Primary Show End M}
5 25 0 Primary Show End
6
7 Cancel
8 = Coesl |

Chon Spacing

Chon OK

Chon OK dé chap nhan cac gia tri dd nhap trd lai cira s6 2D Frame, chon OK

tiép dé chap nhan cac gia tri d4 khai bao.

Trén man hinh c6 2 cira s6 dé xem hé dudi 2 goc nhin khac nhau : theo hinh
chiéu 3D (khong gian) va theo hinh chiéu 2D (mit phang XY hoic XZ hoic YZ).
Ta c6 thé vao menu Options > Windows dé chon s6 luong ctra sd trén man hinh dé
xem hé theo cac goc do khac nhau (1, 2, 3, hodc 4 cira s6 dugc thé hién trén man hinh).
Déi voi hé phang, dé nhin hé cho dugc 10 ta nén chi chon sd cira s6 bang 1, va chon
g6c nhin 1a hinh chiéu 2D - mit phang XZ.
Cac nat lénh chon 34 ® ® w2 m G 68 gocnhin .

1 1
AR

1
C

E F G
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Man hinh IGc nay thé hién hé khung 4 tang, 6 nhip voi kich thudc nhip va chiéu
cao tang theo yéu cau. Ta can thay doi lién két gbi va cac thanh thira.

Chon cac thanh thira bAm phim Del trén ban phim dé x6a.

Chon céc diém gdi dé thay tir lién két ¢6 dinh (mic dinh trong SAP) chuyén
thanh lién két ngam.

........................................................................................

bé thay lién két g01 tai 1 nat hodc 1 sd nit trong h¢ can chon nut do hoac cac nut
bang cach ré chudt xung quanh cic nut mudn chon, vao menu Assign = Joint >
Restraints hoic bim vao biéu ¥ tuong
Joint Restraints

Restraints in Joint Local Directions

[V Translation 1 [v Rotation about 1
[V Translation 2 |v Rotation about 2
[v Translation 3 | Rotation about 3

Fast Restraints

0K I Cancel I

Chon lién két ngam > Bim K|
- Ta dugc hé khung nhu hinh sau :

2. Khai bao cac thuéc tinh ciia hé :
- Khai bao ddc trung vdt liéu: vao menu Define > Materials ...
O day tinh tai da ké dén trong lwong ban than ctia dam va cot nén khi xac dinh
noi luc chdng ta khdng can phai khai bao dac trung vat liéu cta hé.
- Khai bao hinh dang va kich thuée tiet dién :
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Pé thuén tién cho viéc theo dbi, ta thuong dit tén cho céc tiét dién cua dam bang
chir dau 12 D, tiét dién cot bat dau C. Nhu vy hé c6 8 loai tiét dién (cot co 4 loai tiét
dién, dam co 4 loai tiét dién)

- Dam : D30x40, D30x70, D30x90, D30x90.
- Cot . C30x60, C30x50, C30x40, C30x35.

Pé khai bao cac loai tiét dién trong hé : vao menu Define > Sections

Properties> Frame Sections...

~ Properties

Find this property: Import New Property...
|FSECT

FSECT e Add New Pioneity..

Add Copy of Property... Chon

Modify/Show Property...

Delete Property

Xuét hién hop thoai tiép theo: Mudn chon tiét dién CN bam vao menu trai
Xuong chon Concrete.

— Select Property Type

Frame Section Property Type Steel
Steel
~ Click to Add a Steel Section Built-Up Steel

O
Aluminum

Cold Formed
Othel“

| /'Wide Flange Tee

a | I Q

Double Angle

g I

Auto Select List Steel Joist

Cancel I
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Sau d6 chon Rectangular

— Select Property Type

Frame Section Property Type Concrete

O

~ Click to Add a Concrete Section

Chgn

T

Khai b&o céc théng s6 cia loai tiét dién:

1. Datténtiétdién  Section Name [D30x40
Section Notes Modify/Show Notes... |
~Propetties ————————— ~ Property Modifiers—| ~ Material
Section Properties... | { Set Modiiers... | { _+|[4000Psi |
~ Dimensions

Chiéu cao [o4
2.Nhap kich thuée { el
tiét dién Width (t2)  Chiéu rong [0

Concrete Reinforcement... I

[ ok | Cancel |

+ Loai tiét dién hinh chix nhat 0,3 x 0,4 m s& c6 céac théng so :
* Tén :D30x40 *Vatligu:  4000Psi
* Chiéu cao : 0,4 * Chiéu rong: 0,3
Bm dé chip nhan céc loai tiét dién vira khai béo mai.
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Sau khi khai béo trén hop thoai Frame Properties sé xuat hién TD D30x40

~ Properties ~ Click to:
Find this property:
|D30x40

D30x40 £ AddNew Property... "7
FSECT

Import New Property...

Add Copy of Property...

Modify/Show Property...

Delete Property

+ Loai tiét dién dam hinh chit nhat 0,3 X 0,7 m s€ ¢6 cac thong so :

* Tén :D30x70 *Vatlieu:  4000Psi
* Chiéu cao: 0,7 * Chiéurong: 0,3

+ Loai tiét dién dam hinh chit nhat 0,3 x 0,8 m s& ¢6 céc thong sb :
* Tén :D30x80 *Vatliu:  4000Psi
* Chiéu cao : 0,8 * Chiéurong: 0,3

+ Loai tiét dién dam hinh chit nhat 0,3 x 0,9 m s& ¢6 cac thong s6 :
* Tén:D30x90 *Vatliu:  4000Psi
* Chiéu cao: 0,9 * Chiéurong: 0,3

- Khai béo thong s6 cho tiét dién cot chir nhat :

+ Loai tiét dién cot hinh chit nhat 0,3 x 0,6 m s& ¢ cac thong s6 :
* Tén :C30x60 * Vit liéu : 4000Psi
* Chiéu cao : 0,6 * Chiéurong: 0,3

Section Name |C30x60
Section Notes Modify/Show Notes... |

Section Properties...

~ Properties————————————— ’, Property Modifiers —— ’, Material ———

SetModifiers... | | |+ |[4000Psi -]

~ Dimensions
Depth (t3) g
Width (12) [os

Display Color

Concrete Reinforcement...

Trang 17



+ Loai tiét dién cot hinh chit nhat 0,3 x 0,5 m s& ¢ cac thong s6 :

* Tén :C30x50 * Vit liéu : 4000Psi
* Chiéu cao : 0,5 * Chiéurong: 0,3

+ Loai tiét dién cot hinh chit nhat 0,3 X 0,4 m s& ¢ cac thong s6 :
* Tén:D30x40 *Vatliéu:  4000Psi
* Chiéu cao: 0,4 * Chiéurong: 0,3

+ Loai tiét dién cot hinh chit nhat 0,3 x 0,35 m s& ¢o céc thong s6 :
* Tén:D30x35 *Vatlidu:  4000Psi
* Chiéu cao: 0,35 * Chiéurong: 0,3

Sau khi khai bao tiét dién hop thoai Frame Properties c0 dang nhu sau :

- Properties — Click to:
Find this property:
|C30x35

C30x40 Add New Property...
C30x50
ng’;ﬁ% £ dd Copy of Piopeity...|
D30x70
D30x80 Modify/Show Property...
D30x90
5 Delete Property

Import New Property...

Bém dé tr v& man hinh chinh.
Khai bao cac trieong hop tai trong : Theo bai ¢6 5 truong hop tai.
Nhu d4 trinh bay, tai trong ctia phan Tinh tai da tinh dén trong luong ban than
cua h¢, nén ¢ day ta khong khai bao trong lugng ban than cta hé nira.
Pé khai bao cac trudng hop tai trong : vao menu Define - Load Patterns ...

i~ Load Pattems ~Click To:

Self Weight Auto Lateral
Load Pattern Name Multiplier Load Patlem

|DEAD DEAD Modify Load Pattem

Modify Lateral Load Pattern.
Delete Load Pattern
Show Load Pattern Notes...

Add New Load Pattern

+ Ddi véi truong hop Tinh tai :

*Tén: TT *Loai: DEAD  *Hésd TLBT:0
Sau khi stra gia tri =» chon Modify Load

+ Pbi voi trudng hop Hoat tai 1,2 :

*Tén:HT1vaHT2 *Loai: LIVE * Hg s TLBT: 0
Sau khi stra gia tri = chon Add New Load. ’
*Tén: GT vaGP *Loai: WIND *HEéso TLBT:O

Sau khqi sura gia tri =» chon Add New Load.
Chon OK dé chap nhan.
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O day can luu y do tinh tai cia dam da dugc ké dén TLBT nén khi khai béo
ching ta phai dé hé sé Selt Weight Multiplier = 0. Khi tai trong khong ké d¢én TLBT
ctua dam khi d6 hé sb ndy sé& khac 0.

Két qua bang cac truong hop tai trong nhu hinh sau :

i~ Load Pattems i~ Click To:

Self Weight Auto Lateral :
Load Pattermn Name Multiplier \load Pattem i ... AddNew Load Patten

lNone Modify Load Pattern

Modify Lateral Load Pattern

Delete Load Pattem

Show Load Pattern Notes...

0K I
Cancel I

- Khai bao cac truwong hop phan tich .

Bai toan binh thuong néu khong xét dao dong thi mdi truong hop phén tich s&
tuong ung véi mot truong hop tai trong va nén xod truong hop phéan tich dong
(MODAL) d¢ khi tinh toan dugc nhanh hon.

Vao menu Define =» Load Cases

~ Load Cases ~ Click to:

Load Case Name Load Case Type Add New Load Case...

DEAD Linear Static
MODAL Modal Add Copy of Load Case... I

HT1 Linear Sttic

HT2 Linear Stalic 1. Chgn Modify/Show Load Case...
HT3 Linear Static

HT4 Linear Static

HTS Linear Static DeleloLoadCase &
~Display Load Cases——————————————— 2.Chon
Show Load Case Tree... I

0K I Cancel I

- Khai bao to hop tdi trong (16 hop néi ) :
+ Trong khung theo TCVN ¢6 2 loai t6 hop ndi luc d6 1a: T6 hop co ban va To
hop dic biét. O day chung ta chi xét dén t6 hop co ban:

e To hop coban 1: Gom tinh tai va 1 loai hoat tai nguy hiém nhét.

e T hop co ban 2 : Gom tinh tai va tir 2 loai hoat tai trd 18n * hé s6 giam

tai =0,9.

Cha y: Truong hop Hoat tai 1 va Hoat tai 2 1a cung 1 loai, do d6 néu t6 hop
gom ca Hoat tai 1 va Hoat tai 2 thi ciing xem nhu 13 1 loai . Gio trai va gié phai khong
cling nam trong 1 t6 hop.

Trong Sap2000 c6 4 loai to hop :

(1) Loai ADD : Cong dai s6 .

(2) Loai ENVE : Lay gi4 tri bao.

(3) Loai ABS : Cong theo gia tri tuyét di.

(4) Loai SRSS : Ly cin bac hai cua tong cac binh phuong.
Thudng sir dung 2 loai t6 hop (1) va (2).

Trong khung ta sé liét ké cac to hop noi luc c6 thé co nhu sau:
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T6 hop co ban 1 T6 hop co ban 2
TH1=ADD (TT:HT1) TH6=ADD (TT;HT1*0,9;GT*0,9)
TH2=ADD (TT;HT2) TH7=ADD (TT;HT1*0,9;GP*0,9)
TH3=ADD (TT;HT1;HT2) TH8=ADD(TT;HT2*0,9;GT*0,9)
TH4=ADD (TT;GT) TH9=ADD(TT;HT2*0,9;GP*0,9)
TH5=ADD (TT;GP) TH10=ADD(TT;HT1*0,9;HT2*0,9:GT*0,9)

” ” TH11=ADD(TT;HT1*0,9;HT2*0,9;GP*0,9)
D¢ khai bao cac t6 hgp tai trong : vao menu Define - Load Combinations ...

~ Load Combinations ~ Click to:

AddNew Combo.. < —

Add Copy of Combo...

|
Modify/Show Combo |
|

Delete Combo

Add Default Design Combos... |

Convert Combos to Nonlinear Cases... I

Chon AddNew Combo |

Load Combination Name (User-Generated) |CoMBn <+
Notes Modify/Show Notes... |
Load Combination Type | Linear Add =]
~ Options
Convert to User Load Combo I Create Nonlinear Load Case from Load Combo I
— Define Combination of Load Case Results
Load Case Name Load Case Type Scale Factor
DEAD _v||Linear Static 1 -
3. Tén tai trong cu il
t(x) h(.)'p Mo dlf_',' I
Delete I
Cancel

D¢ khai béo t6 hop TH1 1a t6 hop kiéu ADD cta TT va HT1 :

*Patténto hop:  THI;
Trang 20
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* Chon kiéu t6 hop : Linear Add;
* Chon thanh phan : TT (hoic DEAD); Hé s6 nhan : 1> bam nit il
* Chon thanh phﬁn : HT1; Hé s6 nhan : 1> bim nat A_dd]

Load Combination Name (User-Generated) |TH1

Notes Modify/Show Notes... I

Load Combination Type Linear Add ~|

r Uﬂiﬁu)

Convert to User Load Combo | Create Nonlinear Load Case from Load Combo |

~ Define Combination of Load Case Results
Load Case Name Load Case Type Scale Factor
HT1 | [Cinear Static [

DEAD Linear Static 1
Linear Static

Chon o dé chap nhan
Tiép tuc chon __ AddComofCombo. | 44 thém vao céc to hop TH2, TH3...
TH11, c4ch tién hanh tuong tu

~ Load Combinations ~ Click to:

TH1 Add New Combo...
TH2

TH3 £ Rdd Copy of Combo...

THS -
THE Modify/Show Combo...
mg Delete Combo
THS

TH10

Add Default Design Combos... |

Convert Combos to Nonlinear Cases... I

Chon J @€ chap nhan.

- Thay déi tén céc thanh trong hé : (néu can dé d& quan i cac thanh)

Sau khi xda cac thanh trong hé, cac thanh con lai c6 sb th tu khong lién tuc va
khong theo nguyén tic nén ta can dat lai tén cho cac thanh

Pé xem tén céac thanh: Chon biéu twong ™ | chon Labels trong phan
Frame->OK.
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~Joints———————————————  Frames/Cables/Tendons eneral ~View by Colors of
Labels Chon ——» Labels Shrink Objects Objects
Restraints ) [~ Sections Extrude View Sections
Springs Releases Fill Objects Materials
Local Axes Local Axes Show Edges Color Printer
Invisible Frames Not in View Show Ref. Lines ‘White Background, Black Objects
Not in View Cables Not in View Show Bounding Boxes Selected Groups Select Groups

I~ Tendons Not in View

~Areas——— Solids ~ Links — Miscellaneous
I~ Labels [~ Labels I~ Labels [~ Show Analysis Model (If Available)
I~ Sections I Sections " Properties [~ Show Joints Only For Objects In View
I~ Local &xes I© Lo I~ Local
[~ Not W I~ Noti

[~ Apply to All Windows

So d6 hé khung trén man hinh s& thé hién tén cac thanh.

32 36 40 44 48 52
o o 8 g

31 35 39 43 47 51
~ = 2 Q

30 34 38 42 48 50
© =3 s ® &

29 33 37 41 45 49
0 o o = b
[l [ [ [l [

Pé thuén tién cho viéc xtr 1y s6 liéu sau nay ching ta s& ndi cac thanh 39 — 43 va
40-44 thanh 1 thanh duy nhit bang cach chon cac thanh trén vao menu Edit>Edit
Lines—>Join Frame.

Pé thay d6i tén cac dam, chon tat ca cac thanh ngang, vao menu Edit->Change
Labels... Cira sb Interactive Name Change hién ra
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Chon Item Type la Element Labels - Frame

Edit View

AN

Choose & Named Item Type

Chon nhém déi tugng Type IEIement Labels - Frame
cAn dbi tén
- [v List Names of Selected Elements Only

Tiép diu ngit, cAc - AutoRelabel Contiol

tha‘;:: bat dau bang % o First Relabel Order Phuong wu tién
cac ki tw
: ext Number |1 Second Relabel Order

Ao Lo o2 Phwong wu tién 2
So thw tu bat dau Increment |1 Minimum Number Digits g

~ Name List for Element Labels - Frame

Budc tang Current Name

1
2
3
4
5
6
7
8
9
10
1

Vao menu Edit > Auto Relabel = All in list dé thyc hién lénh.
Trong hé ta s& thay d6i cac thanh theo qui luét sau:

+ Thanh ngang(dam) bit dau bang chit D tiép theo 1a mot con s6, dam ¢
trén phai co s 16n hon dam phia dudi, 2 dam cling tang thi dam bén phai c¢6 sd
I6n hon dam bén trai.

+ Thanh dimg(cot) bat dau bang chir C tiép theo 1a mdt con s, cot & bén
phai c6 s6 16n hon cot bén trai, 2 cot cling truc thi ot phia trén ¢6 s 16n hon cot phia
dudi.

Céc thanh trong hé s& co tén thé hién qua hinh sau:
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D18 D19 D20 )21 )22
< ® 3
O O O

D13 D14 D1 16 17
™ ' o
O o O

D7 D8 D9 D10 12
o~ © o N
O O 5 5

D1 D2 D3 D4 D& D6
. o o T
O O O O

3. Gdn cdc dic trung cho cdc phan tiv trong hé :

Nguyén tic chung: can chon ddi trong trude réi méi thyc hién 1énh gan.

Chon cac dbi tuong bang cach bam chudt truc tiép vao ddi twong hodc ré chudt
bao quanh déi tuong do.
Gén tiét dién cho céc thanh trong hé :

* Chon céc thanh dam nhip D3 va D9

Ré chudt
phai sang trai

* Thuc hién Iénh gan vao menu Assign—>Frame—->Frame Sections...

tur

bam vao biéu I

twong
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~ Properties
Find this property:
|D30x70

C30x35 Add New Property...

C30x40

e Add Copy of Property...

1.Chgn D30x40
Y g o300 | Modify/Show Property...

tiet D3040

dién D30x90

can gan EiEn?

Import New Property...

Delete Property

Tuong tu véi cac thanh khac

D30x40 D30x40 D30x80 D30x40 D30x40

wn o w w0

o« w o o«

3 3 3 3

™ ™ ™ ™

(&) (&) (&) (&)
D30x40 D30x40 D30x90 D30x40 DBOx40

wn o w wn

o« w o o«

> > > >

(=] o o o

™ ™ ™ ™

(&) (&) (&) O
D30x40 D30x40 D30x70 D30x40 D30x40 DpOx40

o o o o o

Ul © 0 w0 <t

> > > > >

o o o o o

™ ™ ™ ™ ™

(&) (&) (&) (&) O
D30x40 D30x40 D30x70 D30x40 D30x40 DpOx40

o o o o o

= © w0 w0 <

> > > > >

o o o o o

™ ™ ™ ™ o

(&) (&) (6] (O] (6]

4. Gan tdi trong cho cac phan tie trong hé :(Déi voi tinh tdi)
a.Tai trong tap trung tai nut:
Chon ntit vao menu Assign - Joint Loads - Force... hoac bam vao biéu tuong

84
—
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Chon  truong

~ Load Pattem Name ~ Units hop tii cin gan
+||Tinh Tai «— | I [KN,m,C |
~ Loads ~ Coordinate System
~Force Global X o
Khai bdo Iyc va oo Slebaly — |GLOBAL =l
g}:)urzing )t(f;{eg e E EER ~ Options T‘hém“ tai tr(_)ng
(momen  xac e ' " Add to Existing Loads<— Zgo tii trong da
dinh theo chiéu Moment about Global X |0_ ¢ Replace Existing Loa
van niit chai) Moment about Global Y T " Delete Esisting Loads ™ Thay tai trong
da c6 bang tai

—Moment about Global Z trong khac

Cancel

So db tai trong tap trung tai nut c6 dang nhu hinh vé& sau:

620 13
6324
108 59
108 59
6324

EZO 13
139.00
20168
20168
13900

620 13
12854
257.00
17145
257.00
12854

£20.13
128 54
25700
17145
&7
25700
128 54

L] = L] L] =
b. Tdi trong tdp trung trén thanh , 7
Chon thanh, vao menu Assign - Frame Loads = Point ... hoac bam vao biéu

twong =
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Chon TH
tadi trong
can gan

Khai bao
phuong
cua luc

Khai bao gia
tri va khoang
cach ciac lue
tap trung

Pattern Name
+ |[Tikh Tai

Units
’V IKN, m,C vl

~ Load Type and Direction
@ Forces ( Moments

Coord Sys | GLOBAL

—Diiection | Gravity

=]

Options
(" Add to Existing Loads
(¢ Replace Existing Loads
(" Delete Existing Loads

~ Point Loads

Distance  |5.4 [i

o fo

load  [19583 [0
" Relative Distance from End-l

|0, [}
¢ Absolute Distance from End-l

C6 2 cach khai bao:
- Relative: Tuong doi

Cancel I

ol

- Absolute: Tuyét dbi

So d6 tai trong tap trung tai thanh c¢6 dang nhu hinh vé:

.

10.6

1

6195 83

c. Tdi trong phdn bé trén thanh déu :
Chon cac doan thanh, vao menu Assign - Frame Loads - Distributed ... hoac

bim va0 biéu tuong =

R ~ Load Pattern Name Units
Chon trud'ng : =
hop tii trong _ *lTiewTai v [kN.m.C -
can gan ~Load Type and Direction Options
* Forces ¢ Moments (" Add to Existing Loads
o Coord S BAL < ¢ Replace Existing Loads
Khai bao ? "
phuong cia luc Direction I,B_mily vl (" Delete Existing Loads
. i ’Tﬁzoidd Loads
Khai béo 1. 2 3
chiéu cia luc Distance |0. |0.25 j0.75
Load . i} [i] jo.
Khai - bio tﬁ'i % Relative Di from End-l " Absolute Di from End-l
trong phﬁn bb ve Distance from " solute Distance from n
khong deu ~ Uniform Load

Load 3

Khai bao tai trong
phén bo déu

Tuong tu cho cac doan thanh cOn lai, nhap gia tri tai trong twong ung. Ta ¢b so
do tai trong phan bo déu cua tinh tai nhu sau:
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\ \ \ W W Y WY W WY ‘oo
o VW W W VoW W W W W NERERR WV W YW
e AAARR VoW W W W W \ERERR VERE R R e—

[] [

Luu y : Trén man hinh chi hﬂién thi 1 loai tai trong, 1}én sau khi khaj béo tai trong
phan bo thi trén man hinh s& hién thi tdi trong phén bo, s& khong thay cac luc tép
trung. Néu muon xem day du thi vao menu Display->Show Load Assign
—->Frame/Caple/Tendon...

o) (=

™| rs ©

- o~ ool o

D ™ C N

o ©f, S —

N ML UL b W v i v WO
(= oo 00

™| o «©f )

] o — 0

[ N C »

N ~ o -—

N v vy vy VW ') v WO
<11 (=

™ e (s

* oof r~

S u

[y o

\'/._\'/v' 4 4 v ¥ ¥ Y 4 4 ' 4

<11 (=
™| ) o
| oo r~
S u
N - o
\ AR UATARAA A SRR I 2

* Hoat tai 1 va Hoat tai 2:
Khai bédo tuong ty nhu truong hop Tinh Tai nhung chi y moi khi khai bdo sang
truong hop hoat tai méi can thay déi Load Pattern Name.
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+ Hoat tai 1:

o o o
C C
<
r - r
N N\ N
o o
ol | N c
T C o oo C
N - = ~u -~
MM N Mo MYONY
(G | w0
o o (& (e |
\« 7, T b :
C C o~ [e)
- —~ e ™«
NN Y ML L e N
(& | O o0 oo
o o~ ) (- | (& |
Il o 2 o o
o ™ N
W W R

+ Hoat tai 2:

C o o =
o| ¢ oof oo N c
R o o« o ¥
N Y N\ AV AR
o ™ o
oof © oof
o . s
NI < N
N, ;M V4
o | oof
ol I o o
T 2 o o
™ ™ o~ o o
W W N TN
(LJ (LJ
%! | © o o
0 \ ¥ 1 ¢
IS c o o
- e o <
N MY L AN

*@Gi6 trai va gio phai:

Khai bao twong ty nhu truong hop Tinh Tai nhung cha y moi khi khai bao sang
truong hop hoat tai mai can thay doi Load Pattern Name va khai bao phuong cua luc
la X.

Riéng tai trong gié phan bd tac dung 1én cot & tang 1, dU 14 tai trong phan bd déu
nhung khong tac dung 1én toan bo cot nén tai trong nay thudc dang tai trong phan bo 4
diém.
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~ Load Pattern Name

+||GT

=

Units
’/ IKN, m,C vl

~ Load Type and Direction
@ Forces ( Moments

Coord Sys IGLDBAL vl
Direction IX vI

Options
(" Add to Existing Loads
' Replace Existing Loads
" Delete Existing Loads

~ Trapezoidal Loads -

2

3

Distance  |0. 15

|15 |51

Load 0. jo.
" Relative Distance from End-|

[63 [69
" Absolute Distance from End-l

~ Uniform Load

Load Ill

+ GIo tréi:
4.00 90
900 7.00
8.50 . B 40
7.90 b 00
6.90 820
Ll Ll Ll L] [
+Gi6 phai:

Trang 30




2.90 4.00

(1] (1] 1] 1] (1]

5. Gan sé lwong tiét dién xudt két qua:

Néu sb tiét dién nhiéu biéu d6 s& min va chinh xac hon, nhung két qua s&
nhiéu va kho theo doi. Néu sé tiét dién it, biéu d6 s& khong chinh xac va ¢ dang
gay khuc thay vi duong cong, nhung bang két qua s& dé quan ly hon.

Do vay néu dé lay két qua 1a biéu d6 noi luc thi khai bao s tiét dién 1a mot
s6 kha 16n (khoang 9-15 tiét dién mbi thanh), néu lay két qua 1a mot bang sb liéu
noi luc thi nén khai bao d6i voi dam 13 5 tiét dién, vai cot 1a 2 tiét dién.

Chon cac thanh can thay doi so tiét dién xuat noi luc >Assign>Frame
>Output Station, hoic chon {# biéu twong lénh

" Max Station Spacing I

& Min Number Stations |5 Y 51 tidt
ap so0 luwgng tié

—Additional Output and Design Stations - | di¢n xuat két qua

7 Intersections With Other Elements Hién thi gi tri tai trong

[~ iConcentrated Load Locations x L. . . e
{Including Bridge Lane Loading Points) E}en thi tai trong tip trung cang tai phin
h)

0K I Cancel |
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(5)EC __(5)EC (5)EC (5)EC__ (5)EC

O O (&) O

w L w w

& N & N
(5)EC __(5)EC (5)EC (5)EC__ (5)EC

O O (&) O

w w, w| w|

o N o o
(5EC _(5)EC (5)EC (5)EC (5)EC__ (5)EC

O O O (&) O

w, w, | w| w|

& & ol & |
(5)EC __(5)EC (5)EC (5)EC (5)EC _ (5)EC

(&} O O (&} (&}

it L rd w| |

o ) o o o

m m o o

6.Chay chwong trinh tinh:
- Khai bao dang két cau: vao menu Analyze - Set Analysis Option...

~Available DOFs
V UX v UY v UZ v RX v RY v RZ

~Fast DOFs i}
Plane Frame Plane Grid Space Truss

T
H

XZ Plane XY Plane

[~ Automatically save Microsoft Access or Excel tabular file after analysis
File name

Database Tables Named Set

=]

Hé d4 cho 1a hé khung phang(két cau chiu ubn trong mit phang XZ) nén ta
chon P
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Vao menu Analyze - Run Analysis hoic bam *

 Click to:
Case Name Type Run/Do Not Run Case I
DEAD Linear Static
HT1 Linear Static Show Case |
HT2 Linear Static =
HT3 Linear Static Delete Results for Case I
HT4 Linear Static

HTS Linear Static
Run/Do Not RunAll |

Delete All Results I

Show Load Case Tree... I

— Analysis Monitor Options
" Always Show
" Never Show
& Show After |4 seconds

[~ Model-Alive

Chon | Run Now |
Trude khi chay chuong trinh SAP2000 s& tu dong luu file s6 liéu, nénnéu  trudec  do
chung ta chua luu file thi SAP2000 s& ty dong luu va yéu cau chiing ta nhap tén file (phan
mo rong c6 dudi 1a.SDB)
Sau khi chay chuong trinh tinh thi Sap s& khoa sd liéu (biéu trong khoa trén man hinh

sé dong lai @), néu mudn stra s6 liéu da nhap thi phai mo khoa bang cach bim vao biéu
tuong @, lac @6 sé€ tré thanh E)
7. Xem két qua ndi e, phdn lyc
Xem két qua phan lyc : vao menu Display - Show Forces/Stresses = Joints ...
(hodc bam vao biéu twong ﬂ —> chon Joints)

— Case/Combo
Case/Conbo Nome  [EESETRARE =] Chon truimg hep t3i cin

xem phan luwe

— Multivalued Options
" Envelope (Range) =
-~
¢ Step |1
; =
~Type
[V Show Results as Arows <— Biéu dién luwc dudi

dang miii tén.
B6 chon sé biéu dién
phan luc dwéi dang
liét ké gia tri

Cancel

_Cancel |
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Xem phan lyc theo dang liét ké gia tri

F1=0.38 F1=4.25 F1=-4.68 F1=1.39 F1=-1.34
F3=659.26 F3=1703.01 F3=657.12 F3=1436.30  |F3=704.45
M2=0.57 M2=7.06 M2=-8.07 M2=2.21 M2=-2.39

Xem phan lyc theo dang mili tén lyc (Show as Arrows)

/\ﬁéq’\ 857 12

Xem két qua ndi hre vao: Display > Show Forces/Stresses - Frames/Cables

~— Case/Combo
Case/Combo Name  |DEAD +—f 1. Chon trwomg hop
tai cAn xem ndi lye
— Multivalued Options
" Envelope (Range) af
-~
2. Chgn cac truwong @ Step [ =
hop ndi lwe can xem
— Component
Luc doc > Axial Force " Torsion
| | _'(“ Shear 2-2 " Moment 2-2
Luc cat Q " Shear 3-3 W
—Scaling
3. Chon ty 1€ cac o [Autd Momen M
tune dé PIE o el
g )'f‘ Scale Factor l h
A L1 P 2
Tur dong —Options Té den bidu db
Nhip ty 1€ " Fil Diagram <— | '@/
(¢ Show Values on Diagram
<ol | Hién thj gi4
tri tung do
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3.55 B821 - "'*‘L»UJ l Hlll ; 9@ &2
h ' L . pe T
L
0 {
— »

103 ®144720, 109.R 8173
L3 ® =] i
o9 7 “82.92 \| / 68749 §62

| 3

\ o

| P
LI . 3 o B Y gz'/
L e 2 D [=3 ] ol & ™ = L
Q72T © @161 | LI 2 3785 2255 @25

|
57 2547 = 35/ph 15,57 12470
= T TIIH 1 < .4 S = S -
38 > Y1462 S T -15'82 - 487 « P-8344

-057 -7[06 2p1 2.p9

8.p7 -
| |
o M
Biéu do momen Mx 4 Ciia tinh tdi

Do SAP2000 qui dinh déu ciia lyc cit nguge dau véi qui dinh cua Viét Nam, nén
khi xem biéu dién lyc cat ta can khai bao ti 1¢ mang dau am dé dtng qui dinh.

— Case/Combo

Case/Combo Name

— Multivalued Options
" Envelope (Range)
(¢ Step

— Component
" Axial Force

(¢ Shear 2-2
(" Shear 3-3

Dé c6 dugc biéu dd
theo dung chieéu Q, ta
khai bao tung do co

—Scaling
" Auto

(¢ Scale Factor = dau am.

— Options
(" Fill Diagram
(¢ Show Values on Diagram
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Te % UMY & S8
’ .
o5 _ I
3 p9 2|2 T oolbs 293
: ] i

= S =31 uﬁﬁ I ro RIS

] 1] 1] 1] L[]
Biéu do lwc cdt O,., Ciia tinh tai ( da chinh ty 1é)
8. In két qud phén lwc, néi luc :

- Inbiéu d6 dang hién thi trén man hinh: vao menu File - Print Graphics
- Xuat so liéu ra file Excel: vao menu Display - Show Table...
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&[] System Data Select Load Pattems... |
&[0 Property Definitions 6 of 6 Selected

#-0 Load Pattern Definitions

#-[J Other Definitions

&[0 Load Case Definitions 2. Chon cic truwong hop ,
-0 Bridge Data hoic to hop tii trong de 6 of 12 Selected
#-[0 Connectivity Data O *

é--l:l Joint Assignments xuat ket qua Modify/Show Options... I
#- [0 Frame Assignments -

@--EI Options/Preferences Data Set Qutput Selections. . I
#-[0 Miscellaneous Data Ot
BT ANALYSIS RESULTS (0 of 8 tabls solected) pirs

& 0 Joint Output " Selection Only
#-[J Element Output [ Show Unformatted

#-[0 Structure Output

=-[0 MODEL DEFINITION (O of 50 tables selected) e Def.]—|

~ YeA R A
1. Chon dir li¢u dé xuat sang Excel Nonsd et
Bam vao dau + dé mé rong cay két qua SaveNamedSet.. |
Show Named Set...

Delete Named Set...

Table Formats File... | C

a. Chon dir liéu dé xuat két qua:
- Phan lyc : ANALYSIS RESULTS - Join Output - Reactions - Table:

Join Reactions
E~-- ANALYSIS RESULTS (1 of 8 tables selected)
&-& Joint Output

m Displacements
LB eactions

L B Table: Joint Reactions
¢ @0 Joint Masses

- No6i luc trong thénh: ANALYSIS RESULTS - Element Output - Frame

Output - Table:Element Force — Frame

é--- ANALYSIS RESULTS (1 of 8 tables selected)
&0 Joint Output
&-® Element Output

- &8 Frame Output

| &J Table: Element Forces - Frames

“[J Table: Element Joint Forces - Frames

&[0 Objects and Elements

b.Chon trirong hop tdi trong hodc t6 hop tdi trong dé xudt két qua:
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Chon cac truong hop tai trong: Tinh tai(DEAD), HT1, HT2, GT, GP.
Chon OK d¢ xuat két qua.

File View Format-Filter-Sort Select Options
Units: As Noted

Record: | 4] 4 1)|)|| of 740

Vao menu File = Export Current Table - To Excel dé xuat két
qua sang Excel
Két qua xuat sang Excel c¢6 dang

Frame  Station OutputCase CaseType P V2 v3 T M2 M3 FrameElem ElemStation

Text m Text Text KN KN KN KN-m KN-m KN-m Text m
Cc1 0 Tinh Tai LinStatic -659.265 -0.383 0 0 0 -0.5691 C1-1 0
Cc1 5.1 Tinh Tai LinStatic -659.265 -0.383 0 0 0 1.3828 C1-1 5.1
Cc1 0 HT1 LinStatic -63.203 -0.73 0 0 0 -1.2342 C1-1 0
C1 5.1 HT1 LinStatic -63.203 -0.73 0 0 0 2.4884 C1-1 5.1
C1 0 HT2 LinStatic -59.549 1.021 0 0 0 1.8654 C1-1 0
C1 5.1 HT2 LinStatic -59.549 1.021 0 0 0 -3.3436 C1-1 5.1
Cc1 0GT LinStatic 103.785 40.01 0 0 0 99.4482 C1-1 0
C1 5.1GT LinStatic 103.785 15.17 0 0 0 -59.8918 C1-1 5.1
Cc1 0GP LinStatic -104.404 -37.906 0 0 0  -96.7553 C1-1 0

Trong dam chi can lyc cit va momen do vay chung ta s& x6a cac cot Case
Type, V3,FrameElem, ElemStaion. Chi st dung cac cot Frame, Station,
OutputCase, P, V2, M3.
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Frame  Station OutputCase P V2 M3
Text m Text KN KN KN-m
C1 0 Tinh Tai -659.265 -0.383 -0.5691
C1 5.1 Tinh Tai -659.265 -0.383 1.3828
C1 0 HT1 -63.203 -0.73 -1.2342
C1 5.1 HT1 -63.203 -0.73 2.4884
C1 0 HT2 -59.549 1.021 1.8654
C1 5.1 HT2 -59.549 1.021 -3.3436
C1 0 GT 103.785 40.01 99.4482
C1 5.1 GT 103.785 15.17  -59.8918
C1 0 GP -104.404 -37.906  -96.7553
Cl 5.1 GP -104.404 -19.186 62.8712

Do két qua sip xép theo thwr tu tén phan tr nén kho theo doi. Ta can
sap x&p lai theo thir tu cta tén truong hop tdi. Cach sap xép nhu sau chon cac 6
dir liéu (ké thém 1 hang tiéu dé ).Chon

m =

C2 3.6 Tinh Tai - , -
Thuc hién 1énh Data = Sort:Chon tha tu sap x¢p theo Text cua cot
OutputCase .

| *2 Add Level || )X Delete Level || E2 Copylevel | « My data has headers

Column Sort On Order

Sort by |_E] IVaIues IE" |At°Z E]
N

Két qua sap xép nhu sau
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Frame  Station OutputCase P V2 M3

Text m Text KN KN KN-m
C1 0GP -104.404 -37.906  -96.7553
C1 5.1 GP -104.404 -19.186 62.8712
c2 0GP -58.448 -25.634  -30.4291
Cc2 3.6 GP -58.448 -4.034 22.9728
Cc3 0GP -22.582 -32.13  -48.1242
Cc3 4.4 GP -22.582 -3.97 31.2968
ca 0GP -2.421 -17.136  -11.5189
ca 3.6|GP _| -2.421 8.064 4.8091
c5 0GP c::35854 -55.114 -146.2742

5.1 GP 25.854 -55.114  134.8086
Cc6 0GP 18.892 -45.629  -81.4146
c6 3.6 GP 18.892 -45.629 82.8502
c7 0GP 5.802 -35.969  -76.4082

Do dau V2 ngugc ddu vi Q nén can nhan V2 véi -1 dé dao chiéu.
Céch thyc hién trong Excel nhu sau:
, | 4]
+ Nhap -1 vao 1 0 bat ky — " Copy6do
+ Chon céc 0 dir liéu can doi dau:

| Frame  Station OutputCase P V2 M3
Text m Text KN KN KN-m

C1 0GP -104.404 37.906| -96.7553
C1 5.1 GP -104.404 19.186 62.8712
Cc2 0GP -58.448 25.634| -30.4291
c2 3.6 GP -58.448 4.034 22.9728
Cc3 0GP -22.582 32.13| -48.1242
Cc3 4.4 GP -22.582 3.97 31.2968
ca 0GP -2.421 17.136( -11.5189
3.6 GP -2.421 -8.064 4.8091
0GP 25.854 55.114| -146.2742
5.1 GP 25.854 55.114| 134.8086
C6 0GP 18.892 45.629| -81.4146
C6 3.6 GP 18.892 45.629 82.8502
Cc7 0GP 5.802 35.969| -76.4082
Cc7 4.4 GP 5.802 35.969 81.8566
Cc8 0GP -1.767, 14.514| -24.3901

Thuc hién 1énh Paste Special chon Value va Multiply

Paste Frame Station OutputCase P V2 M3
O an () All using Source theme Text m Text KN KN KN-m
O Eormulas O Al except borders c1 0GP -104.404 37.906  -96.7553
®) Values O Column widths c1 5.1 GP -104.404 19.186  62.8712
() Formats (O Formulas and number formats c2 0GP -58.448 25.634 -30.4291
(O Comments (O Values and number formats 2 3.6 GP -58.448 4.034  22.9728
(O validation All merging conditional formats c3 0GP 222.582 32.13 -48.1242
Operation c3 4.4 GP -22.582 3.97 31.2968
O None O ca 0GP -2.421 17.136  -11.5189
O Add i ca 3.6 GP -2.421 -8.064 4.8091
(O Subtract cs 0GP 25.854 55.114 -146.2742
_ 5.1 GP 25.854 55.114  134.8086
[] skip blanks
c6 0GP 18.892 45.629  -81.4146
paste Link Cc6 3.6 GP 18.892 45.629 82.8502
Cc7 0 GP 5.802 35.969 -76.4082
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Dé dé dang do tim ngi lyc trong bang tinh ta ding ham

dién va truong hop tai trong. Ta dugc bang nhu sau:

10TT
14.8TT
10HT1
14.8HT1
10HT2
14.8HT2
10GT
14.8GT
10GP
14.8GP
20TT
23.6TT
20HT1
23.6HT1
20HT2
23.6HT2
20GT
23.6GT
20GP
23.6GP
30TT
33.6TT
30HT1

m

Lo O LS I ST ST ST ST S S R S T S R S i el i

Sti puas CaseType
Text

0.0TT
48 TT
0.0 HT1
4.8 HT1
0.0 HT2
4.8 HT2
0.0GT
48 GT
0.0 GP
48 GP
00TT
36 TT
0.0 HT1
3.6 HT1
0.0 HT2
3.6 HT2
0.0 GT
3.6 GT
0.0 GP
3.6 GP
00TT
36 TT
0.0 HT1

111/ Tinh toén’cf')t thép cho khung
1. Tinh toén cot thép doc cho dam:

Text
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic
LinStatic

P
KN
-1476.33
-1476.33
-174.82
-174.82
-146.02
-146.02
300.45
300.45
-301.46
-301.46
-1285.72
-1285.72
-128.96
-128.96
-147.52
-147.52
230.27
230.27
-230.85
-230.85
-1155.29
-1155.29
-128.25

V2
KN

245
245
-1.13
-1.13
0.41
0.41
61.31
36.95
-59.08
-40.72
-1.58
-71.58
-1.26
-1.26
-1.43
-1.43
38.15
2438
-36.32
-26.08
-1.97
-1.97
221

M3

KN-m
-2.87
8.91
-1.30
4.14
0.83
-1.15
179.35
-71.11
-177.06
73.48
-12.20
15.07
-4.07
0.47
-0.84
431
56.97
-55.58
-55.50
56.82
-7.00
0.08
-2.62

“And” dé loc ra tén phan tu, tiét

B1: Dung ham “Vlookup” dé loc ndi luc tng vdi cac truong hop tai trong, thuc hién tinh toan

11 t6 hop lay ra cac gia tri Mimin, Minax itng v6i céc tiét dién tuong (mg ctia cac phan tir dam (tir phin
tor 41 dén phan tir 79). Bang tinh ndi lyc tinh toan dam:

BANG TO HGP MOMENT DAM KHUNG

Phin | Tiét Truong hop tii trong (don vi KN.m) Gid tri md men cia cc to hop (don vi KN.m) To hop
te |dién| pp HT1 HT2 GT GP | COMB1|COMB2|COMB3|COMB 4|COMBS|COMB6| COMB7 | COMBS8 |COMB9|COMB10|COMB 11| Mu | M Miecoss
4 0 22111 -8.21 0317 128.08{ -12898 -26.32 -20.80 106.98| -150.09 -25.01 86.78 -144.58 94.44| -13691 87.05 -14430| -150.09( 106.98|150.09/+106.98|
41 18 1030 4.66 -2.40 175 -1.89 1497 791 12.06 841 12.57 16.08 12.80 8.72 6.45 13.92 10.64 645 16.08 16.08|
41 36 -36.45 -3.91 -5.10; -124.58; 125.20 -40.36 -4155 -161.03 88.75 -4545(  -152.08 7271 -153.16 71.64 -156.67 68.12| -161.03| 88.75| -161.03/+88.75|
42 0 -184.42 -0.53;7  -71.28; 232.45; -23330| -184.95( -255.70 48.03 -417.72( -256.23 2431 -394.87 -39.37| 45835 -39.84 -439.02( -459.02| 48.03( -459.02/-48.03
42] 36 171.57 -2.01 6236 792 -7.87 169.56] 233.93 179.49| 163.70 23192 176.89 162.67 234.83( 22061 233.02 218.80 162.67( 234.83 234.83]
42 72 -178.15 -3.50; -6291; -216.60; 217.56| -182.66| -242.07 -395.76 3841 -24557 -377.25 13.50| -430.72 -39.97 -433.87 -43.12| -433.87| 38.41| -433.87/-38.41
43 0 -37.77 -1.53 -7.63; 111.67; -112.28 -39.31 -4541 73.88 -150.05 -46.94 6135 -140.20 5586 -145.65 5448 -147.07| -150.05( 73.89| -150.05/+73.89
43 18 436 488 -3.40 -3.74 377 9.24 0.96. 0.62 8.12 5.84 5.39 12.14 -2.06 4.69 233 9.08 2206 12.14|  -2.06/+12.14
43} 36 -14.19¢  -10.31 0.837 -119.14; 119.81 -24.50 -13.37| -13333| 105.61 -23.67| -130.70 8435| -120.67 94.38 -129.95 85.10| -133.33| 105.61{133.33/+105.61
4 0 -18.46 253 -3.60{ 114.65; -115.29 -15.93 -22.06 96.19| -133.75 -19.53 87.01 -119.95 8148 -12546 83.77 -123.18( -133.75| 96.15| -133.75/+96.19|
44 18 121 -3.56 5.03 3.36 -341 7.65 16.24 1457 7.80 12.68 11.03 494 18.76 12.67 15.56 947 494 1876 18.76|
44 36 -34.75 -5.64 -9.53; -107.92; 108.48 -44.39 -44.28( -142.67 73.73 -53.92( -140.36 54.21 -140.46 5431 -145.14 45.63| -149.14( 73.73| -149.14/+73.73|
45: 0 -66.10; -49.22 -0.80; 127.99; -128.50 -115.32 -66.90/ 61.89| -194.60| -116.13 479 -226.05 48.37| -182.48 4.07 -226.78( -226.78| 61.89( -226.78/+61.89)
451 3 58.01 38.78 -1.20 15457 -1556 96.78 56.81 73.46 4245 95.59 106.82 78.90! 70.84 4293 105.74 77.83 42.45| 106.82 106.82,
451 6 -51.777 22212 -1.597 -97.08 97.38 -73.89 -53.36| -148.85 45.61 -75.48| -158.05 1587| -140.58 3444 -160.48 1454 -160.48| 45.61| -160.48/+45.61|
46 0 -22.07 -3.09 -6.96; 115.12{ -115.55 -25.16; -29.03 93.05| -137.62 -32.12 78.76 -128.84 7527 -13233 72.49 -135.11( -137.62| 93.05| -137.62/+93.05|
46 18 9.24 1.81 2.86 183 -1.83 743 12.10 11.07 741 10.30 9.26 597 13.46 10.17 11.83 8.55 5.97) 1346 13.46|
46 3.6 -24.27 -0.53 4117 -111477 11189 -24.80 -20.16| -135.73 87.63 -20.69| -125.07 75.96| -120.89 80.14| -12137 79.66| -135.73| 87.63| -135.73/-87.63
47 0 -178.36; 4334 -436; 220.74; -221.58 -221.70| -182.72 42.37| -399.95 -226.06 -18.70 -416.80 16.38| -381.72 -22.63 -420.72( -420.72| 42.37| -420.72/+42.37|
47; 36 164.01 46.68 -3.97 5.26 -5.29 210.69 160.04 169.27 158.72 206.72 210.76 201.26, 165.18 155.68 207.19 197.69 155.68| 210.76 210.76|
47: 72 -184.83; 4410 -3.58; -21021; 211.01| -228.93| -188.40| -395.04 26.19| -232.50( -413.71 -34.61 -377.24 187 -416.93 -37.83| -416.93| 26.19| -416.93/+26.19|
48 0 -34.80 -1.43 -0.47{ 107.97{ -108.36 -36.22 -35.27 73.17| -143.16] -36.69 61.09 -133.60 61.95| -132.74 60.67 -134.03| -143.16| 73.17| -143.16/+73.17
«» ¥ | JHM.Dim. ~ Thép Dam NL-Sap TH Q Dam . Thep Dai-Dam . TH M,N C6t . Thép Ct 'SD 1] « | 1]

B2: Nhap céc thong sb vé tiét dién, tén phan tir va vi tri vao bang tinh c6t thép dam (6 mau
d0), noi luc dugc lién két tir sheet TH M Dam. Ta dugc bang tinh thép doc dam nhu sau:
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BANG TINH THEP DQOC DAM KHUNG
CipbénBT: [620 (¥) R,= 115 Cthép:|cnan(r] R=R.=280

%=0.623 0g=0429 p_.= 0.10%
Bang chon thép

Ten Tm C'f;‘ Muois | b | h | a | h ol AT | T Chon thép A% | BT o= |14 16|18 [20]22]2

pri | dién | thép | aNmw) | () [ |[@m) | | T m’) | ) ’ em®)| (%) fa= |154]201[254] 3143580491

GT | Trén |-150.09 30 R 4 41 | 026|085| 1543 1.25% 2022 +2025 17.42]1.42% Trén 2 2

Duai 106.98| 150 . 4 41 | 004 098( 9.50 0.77% 2025 | 9.82 (0.80% Dudi 2

N | Trén |0.00 30 || 4 | 41 [000fctao| 123 | 010% | 2025 9.82 [080%| | Tren 2

4 Duai 16.08| 150 4) 4 41 [ 001|100 1.40 0.11% 2025 | 9.82 (0.80% Dudi 2

GP | Trén |-161.03 30 R 4 41 | 028083| 16.83 1.37% 6025 29.45(2.39% Trén 6

Dudi ssos| 50 ] [TV a Toos [oss [ s [ o 2025 |9.82[080%| [ Duoi 2

GT | Trén |-459.02 30 N 4 66 | 031|081| 30.59 1.55% 6025 29.45|Fa<TT| Trén 6

Duai 48.03| 210 N 4 66 [ 000|100 2.61 0.13% 2025 | 9.82 (0.50% Dudi 2

" N | Tren [0.00 0L, Lt s |owlemol 198 | 010% | 202 9.82 [050%| | Tren 2

Dudi 234.83| 210 4 66 | 002|099 12.85 | 0.65% 1022 +2025 |13.62(0.69% Dudi 1 2

GP | Trén |-433.87 30 N 4 66 | 029|083| 28.46 1.44% 6025 29.45(1.49% Trén 6

Dudi ssat| 0] O [TV e oo too [ aos [ ot 2025 |9.82[050%| | Duoi 2

GT | Trén |-150.05 30 R 4 41 | 026|085 15.43 125% 6025 29.45(2.39% Trén 6

Duai 73.89| 150 ? 4 41 [ 003|099 6.52 0.53% 2025 | 9.82 (0.80% Dudi 2

N Trén [-2.06 30 R 4 41 | 0.00]| 1.00 23 0.10% 2025 9.82 | 0.80% Trén 2

s Dudi 12.14 150 . 4 41 [0.00] 1.00 23 0.10% 2025 |9.82 [0.80% Dudi 2
> m_ Thep Dai-Dam . TH M,N C8t  Thép Cét /'SD %I [« 1l

. THMDam | .Thép Dam ~ TH Q D3

2. Tinh toan cot thép dai cho dam: thuc hién tuong ty nhu tinh ¢t thép doc cho dam, ta dugc
két qua nhu sau:
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BANG TO HQP LUC CAT DAM KHUNG
Phin | Tiét Truomg hop tai trong (don i KN) Gii tri lge cit ciia cic to hop (don vi KN) To hop
te | dién | TT | HT1 | HI2 | GT | GP [COMB1|COMB2|COMBS3 |COMB4|COMBS|COMBG | COMB7 | COMBS [ COMBY | COMB10 | COMBIl | Qua | Quu | [Qlewe
41 | 0 | 3916|1311 150 | 7018 | 7060 | -5227 | -1161 | 3102 | -10977 | -5077 | 1220 | -11451 | 2535 | -101.36 | 1355 1315 | 11451 3102 | 11481
41 | 18 | 426 | 119 | 150 | 7018 | -7060 | 307 031 7445 | 6634 | 457 | 6635 | 6036 | 6878 | 5793 | 6770 5901 | 6634 | 7445 | 74.45
41 | 36 | 4769 | 1072 | 150 | 7018 | 7060 | 5841 | 1222 | 117.87 | 2292 | 5991 | 12050 | -621 | 11220 | -1451 | 12185 486 | 2292 | 12185 | 12185
42 0 -137.37 041 -56.16 62.37 -62.62 -136.95 -55.75 -75.00 -199.99 -193.12 -80.86 -193.35 -131.78 -24427 -13141 -24390 -24427 | -75.00 | 24427
42 6040 | 041 | -18.05 | 6237 | -6262 | -59.99 | -17.68 | 196 | -123.02 | -78.08 | -390 | -11639 | 2055 | -13304 | 2018 | -132.67 |-13304| 196 | 133.04
42 | 72 |13s49| 041 | 5623 | 6237 | 6262 | 13491 | s66s | 19686 | 7187 | 19113 | 19100 | 7851 | 24123 | 12874 | 24160 12901 | 7187 | 24160 | 241.60
43 | 0 | 4026 | 957 | 235 | 6411 | 6447 | 4983 | -1192 | 2385 | -10473 | -5218 | 883 | -10690 | 1532 | -10040 | 671 10901 | -109.01| 2385 | 109.01
43 | 18 | 655 | 244 | 235 | 6411 | 6447 | 411 009 | 5756 | 7102 | -646 | 5335 | 6238 | 4904 | 6669 | 5123 6449 | -71.02 | 57.56 | 7002
43 36 2717 1444 -2.35 64.11 -64.47 4161 12.09 9128 -37.30 39.26 97.86 -17.86 82.75 -3297 95.75 -19.97 -37.30 97.86 97.86
44 | 0 | -3749 | 338 | 1124 | 6183 | -62.16 | -3411 | -7.86 | 2434 | -99.65 | 4534 | 2120 | 9035 | 804 | -10355 | 1109 -10050 | -103.55 | 2434 | 103.55
44 | 18 | 452 | 338 | 165 | 6183 | 6216 | 791 5.03 6635 | 5764 | 953 6321 | 4838 | 6165 | 4994 | 6470 4689 | -57.64 | 6635 | 6635
44 | 36 | 4654 | 338 | 1453 | 6ls3 | 6216 | 4952 | 1792 | 10836 | -1562 | 6445 | 10522 | 636 | 11526 | 367 11830 672 | -15.62 | 11830 | 11830
45 | 0 | 8035 | 5415 | 013 | 3751 | 3765 | -13450 | 5402 | 4284 | -118.00 | -13437 | 9532 | -16297 | 4647 | -11412 | 9521 | -16285 |-16297| 4284 | 162.97
45 | 3 | 239 | 452 | 013 | 3751 | 3765 | 681 | =439 | 3512 | 4004 | 677 | 2731 | 034 | 3145 | 3615 2742 4022 | 4034 | 3512 | 40.34
45 6 75.57 4511 0.13 3751 -37.65 120.69 4525 113.09 3793 120.82 14594 8229 109.45 4181 150.06 8241 3793 150.06 | 150.06
46 | 0 | 3540 | 071 | 784 | 6294 | 6318 | -3611 | 855 | 2754 | -98.58 | 4395 | 2061 | -5250 | 1419 | -99.32 13.55 9996 | -99.96 | 27.54 | 99.96
46 | 18 | 061 | 071 | -308 | 6294 | 6318 | 010 | -378 | 6355 | -6257 | 317 | 5662 | -5689 | 5449 | 5902 | 5385 5966 | -6257 | 6355 | 6358
46 | 36 | 3662 | 071 | 169 | 6294 | 6318 | 3551 | 098 | 9956 | 2656 | 3760 | 9263 | 2088 | 9478 | -1872 | 9415 1936 | 2656 | 99.56 | 99.56
47 13323 | 2977 | 011 | 59.85 | -6008 | -163.00 | 2988 | 7338 | 19332 | -163.11 | -106.16 | 21410 | -79.46 | -18741 | -10626 | -21420 | -21420| -73.38 | 21420
47 5698 | 2024 | 011 | 5985 | -60.08 | 7721 | -2035 | 288 | -117.06 | 7732 | 2132 | 12827 | 321 | -11115 | 2142 | -12936 |-12936| 288 | 120.36
47 72 126.78 37.84 -0.11 59.85 -60.08 164.62 37.73 186.64 66.70 16451 21471 106.76 180.55 72.61 21461 106.66 66.70 | 214.71 | 21471
48 | 0 | 3943 | 083 | 948 | 6123 | 6145 | 3865 | 864 | 2175 | 10093 | 4813 | 1638 | -a04 | 710 | -10331 7.85 210257 [ -10331] 2175 [ 10331
rv TH M D3m . Thép Dam |.TH.Q.Dam. .~ Thep Dai-Dam . TH M,N C6t . Thép C4t 'SD %3 Ml L]
BANG TINH THEP PAI DAM KHUNG
. .| Tiét | Loaitd | |Qlmax b h a | h sé | @ Ste Smax | St Stk .
Phan tw gie - Ktra| ., Chon thép
N | (g6i-nhip) | (kG) (em) |(cm) |(cm) | (cm) nhdnh (mm) (cm) (cm) | (em) | (mm)
41 O G 11,451 30 45 | 40| 41 | TT 2 8 487 595 | 150 | 150 [P 8150
41| 18 N 7.445 30 45 | 40| 41 | TT 2 8 1153 914 | 33.8 | 330 |$ 8200
41| 36 G 12,185 30 45 | 40| 41 | TT 2 8 431 559 | 150 | 150 (D 8150
42| 0 G 24,427 30 70 | 40 | 66 | T.T 2 8 278 722 | 233 | 230 (® 8150
42| 36 N 13,304 30 70 | 40 | 66 | T.T 2 8 93.6 1326 | 50.0 | 500 | < 8 |200
42| 72 G 24,160 30 70 [ 40| 66 | T.T 2 8 284 73.0 | 233 | 230 [P 8150
43 0 G 10,901 30 45 | 40| 41 | TT 2 8 538 625 | 150 | 150 | P 8150
43| 18 N 7.102 30 45 | 40| 41 | TT 2 8 126.7 959 | 33.8 | 330 | P 8200
43| 36 G 9.786 30 45 | 40| 41 | TT 2 8 66.7 696 | 150 | 150 | P 8150
4 0 G 10,355 30 45 | 40| 41 | TT 2 8 59.6 657 | 150 | 150 | P 8150
44 18 N 6.635 30 45 | 40| 41 |CT| 2 8 1452 CT | 338 | 330 [®8([200
44| 36 G 11,830 30 45 | 40| 41 | TT 2 8 457 575 | 150 | 150 (D 8150
» W[ “THMD3m . Thép Dam .~ TH Q Dam |.Thep.DaizDam. TH M,N Ct .~ Thép Cot /'SD ¥ ~ []4|




3. Tinh cot thép doc cho cdt
B1: Dung ham do tim “Vlookup” dé chuyén noi luc tir sheet NL-Sap sang sheet TH M,N
Cot ( chia mdémen va lwe doc thanh cac cot tuong timg nhu bang sau):

Phin | Tiét Moment (don vi KN.m) Luwc doc (don vi KN)
tr |dién | pr | g1 | HT2 | 6T | GP | TT | HT1 | HT2 | GT GP
1 0o 287  -130 0831 179.35) -177.06i-1476.33 -174.82) -146.02i 300.45| -301.46
1 48 8.91 4147 -1.15) 7111 73.48-1476.33] -174.82) -146.02; 30045 -301.46
2 0 -12200 -407. -0.84] 5697 -55.50{-1285.72i -128.96. -147.52i 23027 -230.85
2 36 1507 0.47 431 -5558  56.82i-1285.72) -128.96; -147.52; 230.27. -230.85
3 0. -7.000 262 -265 59.54] -58.73i-1,15529i -128.25! -126.54 167.33! -167.67
3 36 0.08 5.34 040 -52.80] 54.55i-1,155.29 -12825 -126.54] 167.33} -167.67
4 0 2737 -461, 205 5211 -50.15 -938.63) -81.06] -126.82) 110.61; -110.99
4 36  -0.01 2.45 549 -43.04 4564 -938.63 -81.06 -126.82; 110.61; -110.99
5 0 093, -329 286 4170, -3921 -720.68; -79.65. -80.35 64.15 -64.48
5 36  -085 6.74 1.01; -28.15 30.56; -720.68; -79.65; -80.35! 64.15] -64.48
6 0 -5.700 -477.  -2.66] 3189 -29.50. -503.82i -30.35. -80.46 30.78) -31.11
6 36 1261 1.96 558, -13.95 1695 -503.82; -30.35. -80.46; 30.78; -31.11
7 0. -5.03 1297 -425 34261 -3047 -263.03] -3478  -7.86 438 -5.03
7 44 1.82 1.10 173  -6.83 10.15] -263.03; -34.78]  -7.86 438 -5.03
8 0 484 7220 032 5200 2927 -7367, 2030 -1033 -1.53 1.29
8 36 9.55 5.19 4.09 203 -140; -73.670 -2.03. -1033; -153 1.29
9 0 2422 483 -14.62) 367.16] -368.73.-2,868.70; -480.77. -438.79 3.020  -2.76

» M| NL-Sap . THMD3m . Thép D3m TH Q Dam . Thep Dai-Dam |.TH.M,N.Cot.~ Thép Cot ~'SD [« [

B2: Tién hanh thuc hién 11 t6 hop noi luc duoc bang tinh sau:

Phin Moment Luedoc
& |0oMB 1 |coMB 2|coMB 3|coB 4 coMB 5 [coMB 6|coMB 7|conB 8 |conB 8 covs 10 |covB 11 |comB o [conB 1 [conB2 [coMB3 [coMB4 [coMBs [covB6 [comB7 JcomBs JcomBs |comB 10
1 417 -2.04) -334) 17648 -179.92( 157.38( -163.38( 159.30( -16147 15812 -162.65| -1476.33| -1,651.16( -162235| -1,797.17( -1,175.88 -1,777.79( -1363.26] -1904.98| -1337.34| .1875.06| -1494.68
1 13.05 1.76 1190 -62.20 8238 -51.36 78.76) -36.12 7401 -5240 77.73| -147633| -1,651.16( -162235| -1,797.17 -1175.88 -1,777.79( -1363.26| -1904.98| -1337.34| -1879.06| -1494.68
2 <1627 -13.04) -1701 4477 -67.70| 3541 6582 3832 -6291 34.66 -66.57| -1285.72| -1414.68( -1433.24| -1562.19| -105545| -1516.57( -1,194.53| -1609.55| -1211.24| -162625( -1327.30
2 15.54] 19.39) 19.85|  -40.50 7189 -3433 66.63| -31.06(  70.09 -30.64] 7051( -1285.72| -1414.68| -143324| -13562.19[ -1055.45| -1516.57| -1194.53| -1609.55| -121124( -162625| -1327.30
3 9.62 964 -12.26 5254 6573 4423 -6222| 4421|6224 4185 -64.60| -1,15529| -1283.54 -128183| -1410.08| -987.96| -132296( -1120.12| -1421.62| -1,118.58| -1420.08( -1234.00
3 542 0.48] 582 -s2m 5463| 4264 5398 4708 4933 -42.27] 5434 -115529| -1283.54| -1281.83| -1410.08[ -987.96| -1322.96| -1120.12| -1421.62| -1,118.58| -1420.08| -1234.00
4 -1.89 0.68] -393 5483 4742 4547 4636) 47.78) 4425 43.63 -4840| -938.63| -1,019.69( -1,065.44| -114651| -828.01| -1,049.62( -912.03| -111147| -95321| -1,152.65( -1,026.17
4 244 347 782|  -43.06] 4562| -36.53 4326 -3381 46.00 3161 4820 -938.63| -1,019.69| -106544| -114651) -828.01( -1049.62| -912.03 -111147| -85321f -1152.65| -1,026.17
5 -2.36 -193 -5.22) 4263 -3828 3548 3732 3588 -36.93 3292 -35.90| -720.68| -800.32| -801.03[ -880.67) -656.33| -785.16| -734.63| -850.39| -735.26] -851.03| -806.94
5 5.89 0.16) 691 -29.00) 29.71] -2012 nn| 2527 27.56 -19.21 3363 -72068| -800.32( -801.03| -880.67[ -656.53| -785.16[ -734.63| -850.39| -735.26| -851.03| -806.94,
6 -1047 835 -13.13 2619 -35.20] 1871)  -36.34) 2061|3464 1632 -3893| -303.82| -534.17 -58428| -614.63| -473.04| -33493| -503.44 -539.14| -54853| -604.23| 37585
6 1457 1819 2015 <134 29.36 182 29.63 5.08 32.88 6.84 3465 -503.82| -53417| -38428| -614.63[ -473.04| -53493| -50344| 35004 34853 -604.23| -57585
7 375 9.28 -199 2922 -3550( 2696 -31.30) 2198 -36.28 2314 -35.12|  -263.03| -297.81f 27089 -305.67) -258.65] -268.06] -290.39| -298.86| -266.17| -274.64[ -297.47
7 292 3.56 4.66 -5.00] 11.98 333 1195 -2.76) 1252 =177 1351)  -263.03( -297.81) -270.88( -305.67) -258.65| -268.06| -290.39| -298.86| -266.17| -274.64 -297.47
8 -12.06 =516 -12.38, 035 -7 -6.66 -13.97 045 -1.76 6.95 -14.26] -73.67] -75.70] -84.00 -86.04 -75.20 -72.38 -76.87 <7434 -84.34 -81.81 -86.17
8 14.74] 13.64) 18.83 1158 815 16.05 12.96| 15.06) 11.97, 19.73 16.64) -73.67] -75.70] -84.00] -86.04] -75.20 -72.38 -76.87 <7434 -84.34 -81.81 -86.17]
9 -19.39| -38.84| -34.01| 34294 -39295 31057 -351.73| 293.07| -369.23 29742 -364.89( -2,868.70| -3,349.47| -330749| -3,788.26( -2,865.68| -2,871.46| -3,298.68| -3,303.88| -3,260.89( -3,266.09| -3,693.59
9 50.50. 8948 8247 -140.08( 256.15| -126.62| 229.98| -91.54| 265.07 97.85 258.76| -2,868.70( -3,349.47| -3,307.49| -3,788.26| -2,865.68| -2,871.46| -3,298.68| -3,303.88| -3,260.89| -3,266.09( -3,693.59
10 -9409) -124.68| -128.30 68.98| -250.32] 49.78| -237.39 2225 -265.12 1899 -268.38( -2,51831) -2,956.02( -2,859.32| -3,297.03 -2,507.47| -2,529.05| -2,902.50| -2,821.92| -2,815.47| -2,834.89| -3209.41
10 109.98 88.03| 11310 -81.56 253.76 -42.35( 259.44 -62.10[ 239.69 -39.54] 26225| -2,51831( -2,956.02| -2,859.32| -3,297.03| -2,50747( -2,529.05| -2,902.50| -2,921.92| -2,81547| -2,834.89( -3,209.41
11 -86.92| -74.53| 9227  96.55( -233.82 64.01( -233.32] 75.16| -222.17| 5920 -238.13| -2,251.57| -2,647.07| -2,577.64 -2,973.15| -2,237.65| -2,265.41| -2,595.00( -2,619.98( -2,532.50| -2,557.49| -2,888.46]
1 84.11) 11046 112.04| -85.55[ 25166 -67.31 23617 -43.60| 259.89 -42.17] 26132 225157 -2,647.07| -2,577.64| -2,973.15| -2,237.65 -2,265.41| -2,595.00| -2,619.98| -2,532.50| -2,557.49( -2,888.46
12 | -10648| -12741f -134.96 35.96| -233.48] 15.67| -226.83 -3.16| 24565 -996) -25245( -1914.48| -2.278.70( -2,162.10| -2,526.32| -1.899.34( 192935 -2228.65( -2,255.66| -2,123.72( -2,150.72| -2,451.52
12 13504 106.08| 139.88| 4574 24830 0.63| 26418 -2677| 238.05 364 268.46| -1914.48( -2278.70| -2,162.10| -2,526.32| -1.899.34| -1929.35( -2,228.65| -2,255.66| -2,123.72| -2,150.72( -2,451.52
¢ M| NL-Sap / THMDam  Thép Dam  TH Q Dam . Thep Da-Dam |.JTH.M,M.Cot ~Thép Ct SD /Iij4 [ il ]

B3: Vi tinh ton cot can tinh tai mdi tiét dién tng voi 3 cdp nodi lue tuong tng:
(Mmax s Ntw); (Mnin, Niw); (Myy, Nmax). Dung ham “Index” két hop vai ham “Match” sé tim dugc
cac cap tuong rng v4i moi tiet dién nhu sau:

B4: Sau khi xéc dinh cac cap ndi lyc thi ta dung sheet
thép cot dé tinh toan cot thép cot. Trong sheet thép cot

Trang 43

Phin Té hop co bin tinh toin
N, | Ma  N. | M. Ne.
1 |-1,175.88]-179.92 -1,777.79] -162.65] -2,036.40
1 [1,77779] 6220 117588 77.73. 2,036.40)
2 |-1,085.45) 67.70 151657 -66.57 -1,742.31



chiing can nhap thong s6 kich thude tiét dién bxh,
gia thict a, gid thict ham lugng cot thép pgt .
Bang xac dinh cac gia tri chuan bi so li¢u tinh toan:

CipBT [62 [v) Ry=115 E=27000  Cétthép: [cm, a1 [v)

Phn | Tiét |Chitu| M N | Ma| Ne |L|b[h|a]|h|e/|mw 8&|S]|o I L Ne [n] e
tr | dién| dai | v | &) [@Nm | & | o |em) | en [em |em) | @m) | o m°) (m*) (&N (cm)
1765 | -1175.9 15.01( 0.93% [0.329(0.356 | 1.83 LIE04 | 29313 [1.04] 42.14
C -1799 [ -1777.8 | -2.87 | -14763 1012 1.10% (0329 036 | 1.62 131E-04 | 33,720 [1.06| 37.18
-162.6 | -2036.4 799 | 0.83% |0329] 036 | 1.58 9.86E-05 | 30432 [1.07] 35.06
1 peeeef 48 33630 |60 | 4|57 540E-03
824 |-17778 463 | 0.78% | 0.329] 036 | 1.73 934E-05 | 28,111 [1.07] 3145
3] 622 [ -11759 | 891 | -14763 529 [ 1.29% (0329 036 | 2.00 1.53E-04 | 32972 [1.04] 3199
717 | -20364 382 [ 0.55% (0329 036 | 1.66 6.55E-05 | 25,588 |[1.09| 30.65
448 | -10554 424 [ 040% [0.343(0.348( 2.00 454E-05 | 35204 [1.03] 3037
C 677 | -15166 | -12.20 | -1285.7 446 [ 040% (0343 035 | 1.76 454E05 | 38,672 [ 1.04| 3065
-66.6 | -17423 382 [ 040% (0343 035 | 1.68 454E-05 | 40,164 [1.05] 2999
2 252130 |60 [ 4|56 540E-03
719 | -15166 474 [ 040% (0343 035 [ 1.76 454E-05 | 38,682 |[1.04] 3093
2 <405 [ -10554 | 1507 | -1285.7 384 [ 040% (0343 035 [ 2.00 454E-05 | 35204 [1.03] 2996
705 | -17423 405 [ 040% (0343 035 | 1.68 454E05 | 40,158 [1.05] 3023
525 | 9880 532 [ 040% [0335(0353 | 1.94 243E05 | 20622 [1.05] 2659
C -65.7 [-1323.0  -7.00 | 11553 497 [ 0.70% | 0335 035 | 1.75 426E05 | 26216 [105] 2623
646 | -15355 421 [ 0.70% (0335 035 | 1.66 426E05 | 27,112 [1.06| 2546
3 ] 36 252130 |50 [ 4|46 3.13E-03
546 | -1323.0 413 [ 0.88% | 0335 035 | 175 536E-05 | 28,497 [1.05] 2533
2] 2527 | 9880 [ 0.08 | -11553 534 040% (0335 035 [ 1.96 243E-05 | 20445 | 1.05] 2661
543 | -15355 3.54 [ 0.88% (0335 035 | 1.66 536E-05 | 29432 [1.06| 2473

aanelnneal on -

» W[ NL-53p  TH M Dam . Thép Dam /TH Q Dam / Thep DarDam / TH M, ot |.Thép.Ggt./sD /(14 | W

Bang tinh chiéu cao so b viing nén, cac truong hop tinh toan va chon cbt thép:

CipBT [820 [v) Ry=115 E,=[cu, a1 (v 280 E= 210,000 0623  ag= 0429 Bing chon thép
Phin | Tiét |Chitu| M N [ M | Ne [NRb[Trg| n | e [ n| x [wa| 1| 2| 3 [Amas] W7 | AT | Chontmep |AZ| W Faben| = | 14 [ 16 | 18 | 20
tr | dién| dai | g | &) (&N | &) | @ | hop em | %) @) | o | em?) | Potrimdiben | )| s em’) | fa= |154]201] 254 (314

1765 | -1175.9 3408 1 [o060]075] 094/ 3408 212 | 861 | 212 | 339 [0.40%
c 1799 | 17778 | 287 | 14763 | 5153 | 3 | 0.91 | 0.6 | 0.94 [ 4491 376 |-1895| 9.00 | 9.00 | 1.06% -
- L5 1626 | 20364 903| 3 [10s]0e 098] 470 | | 310 | 2462 1197|1097 1416 | worr |1saa] 17e% 1107 -3
24 |-17778 5153 3 | 091 056|094 | 4932 047 |-2582| 116 | 339 [0.40% =l
D 622 [-11759 | 891 | -14763 [ 3408 | 1 [ 060 | 057 [ 094 | 3408 592 |-1665| -5.92 | 339 |040% =
777 | -20364 5903 | 3 | 104|054 094 5019 036 | -3067| 528 | 528 |062%
448 [ -10554 3059 | 1 | 055] 054|093 3059 749 |-1568| 749 | 1.68 [020%
c 67.7 | -15166 | -1220 | -1285.7 [ 4396 | 3 [ 078 | 055 [ 093 | 4763 160 | -2224| 440 | 1.68 [020% -
- so 088 |3 5050| 3 |0s0 054|093 | 5024 | | -106]2633] 087) 168 fo20%| | 2020 628 | 0755 L6s —E R
719 |-15166 4396 3 [078| 055093 4723 151 |-2194] 402 | 1.68 [020% =l
) 405 [ -10554 | 1507 | -12857 [ 3059 [ 1 [ 055 [ 053 [ 093 | 3050 779 | -1598] -7.79 | 1.68 |020% =
705 | -17423 5050 | 3 | 090 | 054|093 4992 097 |-2605| -0.54 | 168 |020%
525 | 9880 2864 3 (062058091 2864 428 |-1295| 428 | 138 [020%
c 65.7 | -13230 | 700 | -11553 [ 3835 | 3 [ 083 | 057 [ 091 | 3861 052 |-17.74] 073 | 138 [020% -
3 o I e “st] 3 |osr]oss|oon| sose | | -029|2160] 263 | 263 |03s%| 2018 <00 | 0725 26 —5 R
546 | -13230 3835 3 | 083 055|091 3069 093 |-1875] -1.96 | 138 [020% 5
D 527 | -9880 | 008 |-11553 2864 | 3 [062 | 058|091 2864 426 |-1293| 426 | 138 [020% =
543 | 15355 4451 3 [097 [ 054001 4150 067 [-2254] 155 | 155 [023%
» ¥ Ni-Sap . THM D3m . Thép Dsm /THQD3m .~ Thep DarDam . TH M,N Cot |- Thép.Cot./SD 4| i

Trang 44



