THU'C HANH THIET KE KET CAU KHUNG BETONG COT THEP

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

1.1.1. Tinh toan ni luc

a. So do tinh todn néi luc

- So d6 khong bién dang (tinh toan bac I)

- So d6 bién dang (tinh toan bac II)

b. Phuong phap tinh todan noi lyc

- Céac phuong phap tinh trong giéi han dan hdi (dung cac phwong phap tinh cta Co
hoc két cau hodc céc phﬁn mém tinh toan két cdu nhu SAP, ETAB,...d¢é tinh ndi luc).

- Phuong phép can bang gi6i han c6 ké dén sy hinh thanh cac khép déo trong cac ciu
kién.

O day, ndi luc trong khung déu duoc xac dinh theo so dd khong bién dang (tinh toan
bac I), theo cac phuong phap tinh trong gidi han dan hoi.

Dung cac phdn mém tinh toan két cAu (SAP, ETAB,...) dé tinh ndi luc cho ting
truong hop tai trong (tinh tai, hoat tai ding 1, hoat tai dung 2, gi6 trai, gid phai).

1.1.2. T6 hop ndi luc

a. Nguyén tic chung

- Muc dich cua viéc t6 hop noi luc: 1a tim ra noi luc bét loi tai tat ca céac tiét dién trong
két cAu. Thuc ra, chi cin quan tam dén cac tiét dién quan trong. Cac tiét dién do 1a:

+ D4 véi cot: tiét dién dudi chan va trén dinh cot. C6 thé thém céc tiét di¢n khac néu
noi huc 1on.

+ Pbi voi xa ngang thang: tiét dién gitta nhip va tiét dién & hai dau tiép gidp voi cot.
C6 thé thém cac tiét dién khac néu ¢ nodi luc 16n nhu tiét dién dudi tai trong tap trung.

- Tuy thanh phén céc tai trong dugc tinh dén, co hai loai té hop: to hop co ban va td
hop dac biét.

+Td hop co ban g@)m: tinh tai, hoat tai dai han, hoat tai ngén han.

+Td hop dac biét g@)m: tinh tai, hoat tai dai han, hoat tai ngén han va mdt trong céc tai
trong dac biét (dong dét, nd, va cham, ... ).

-Tb hop co ban c6 mdt hoat tai thi gia tri cua hoat tai dugc léy toan bd.

-Té hop co ban c6 tir hai hoat tai tr¢ 1€n thi gid tri tinh todn cua hoat tai hodc cac ndi
luc tuong (mg ctia chiing phai dugc nhan véi hé sb t6 hop 14 0,9.

- Nhirng hoat tai loai trir nhau thi khong dwoc xuét hién trong cling mot t6 hop (vi du:

210 trai va gio phai).




- Pbi vai két cu quan trong, c6 nhip va tai trong 16n, cAn thiét phai vé biéu d6 bao ndi
luc dé ¢6 co s& chic chin cho viée bd tri (cét, uén) cdt thép theo biéu dd bao vat liéu.

- O mdi tiét dién quan trong, phai tim dugc céc cap ndi lyc nguy hiém nhét, cu thé nhu
sau:

+ Pbi voi cac phan tir dAm:  Mmax, Mmin, Qmmax

+ Dbi vai cac ph?ln tor cOt:  Mmax Va Ny

Muin V& Ny
Nmax V& My,

Riéng dbi vai tiét dién chan cot tang 1, ngoai Ny, con phai tinh thém Qy, dé phuc vu
cho viéc tinh mong.

b. Néi dung chi tiét:

Vé6i nha khung BTCT it ting, da thiét 1ap 5 truong hop tac dung cia tai trong:

+ Tinh tai (TT)

+ Hoat tai dimg 1 (HT1)

+ Hoat tai dirng 2 (HT2)

+ Gio tréi (GT)

+ Gi6 phai (GP)

Thi ta c6 thé 1ap cac td hop nhu sau:

THI1: TT + HT1 (hé s6 t6 hop tuong tng: 1/1)

TH2: TT + HT2 (1/1)

TH3: TT + GT (1/1)

TH4: TT + GP (1/1)

TH5: TT + HT1 + HT2 (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 ton dim

a. Tinh ¢6t thép doc( truong hop dat cdt thép don)

- Co s¢ tinh toan: truong hgp pha hoai déo.
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So do iing sudt cua tiét dién chiv nhdt dat cét don

So d6 tng suat dé tinh toan tiét dién theo trang thai giéi han lay nhu sau:

Ung suat trong c6t thép chiu kéo Asdat téi cuong do chiu kéo tinh toan Re.

Ung sudt trong vung bétong chiu nén dat t&i cuong do chiu nén tinh toan Ry, va so dd
(g suat gan dung c6 dang phan bd déu. Ving bétong chiu kéo khong dugce tinh cho chiu Iuc
vi da nut.

Bai todn tinh todn cét thép tiét dién chit nhdt: Cho biét: (b, h, M, Rp, Rs); Tinh dién
tich c6t thép As.

Giai:

- Gia thiét: a=3+6cm; h,=h-a

Y
R,bh?

- Céc truong hop xay ra nhu sau:

- Tinh &,

Truong hop 1:

Néu o, < didu kién han ché thoa min, suy ra ¢ =0, 5(1+ J1-2¢a, )

Tinh A =0 Tinh 4 = 100% v kiém tra 40 gty

R.Ch, bh,
Truong hop 2:
Néu &, > Ofg. diéu kién han ché khong thoa mén thi phai xt Iy:
+ Tang cap do bén chiu nén cia bétong B.
+ Tang kich thudc tiét dién b, h (thuong tang h).
+ Dit cbt kép
Bai todn tinh todn cot thép tiét dign chiv T:

- Co s¢ tinh toan: treong hgp pha hoai déo.
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So do iing sudt ding dé tinh tiét dién chir T
Goi M;1a momen gidi han ung véi truong hop truc trung hoa di qua mép dudi cta

canh. Mf = Rbblf h'f (ho _07 5hlf)
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So do iing sudt khi truc trung hoa qua mép dwdi ciia canh

Goi M 1a mOmen udn tinh toan do ngoai luc gy ra

- So sanh momen ngoai luc M véi Mf X

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

kich thuoc b'f xh (Xem trong phdn cdu kién chit nhdt dét cot don).

+Néu M >M ¢ - thi truc trung hoa di qua suon, tinh toan theo tiét dién chit T.

Sau day ta xét truong hop nay ( thuong khong xay ra).

Ghi chu:

Tai mdi tiét dién tinh toan ¢ 2 gié tri ndi huc t6 hop 1a: Mipax& Mumin:

Néu Mmax& Mmin = 0= cét thép phia dudi tinh theo Mpmax, cbt thép phia trén dat theo
cdu tao ( AS 2 luminbho)

Néu Miax& Muin < 0= cét thép phia trén tinh theo Mpin, cbt thép phia dudi dat theo

cau tao ( AS 2 luminbho)

Néu Mpax= 0 & Myin < 0 => ¢t thép phia dudi tinh theo Mpax, cot thép phia trén tinh
theO Mmin
b.Tinh toin cot dai

Kiém tra dicu kién kha nang chiu cdt cua bétong:




Qomin = Pos (1+ ?r TP ) Ry:bh,
+ Néu Qumin > Q khong can tinh toan cbt thép dai, chi can dit cbt ngang theo cau tao.
+ Néu Qumin < Q can tinh toan cdt thép dai
Doi véi bétong nang ldy »,; =0,6, tinh todn véi tiét dién chir nhdt bo qua dnh hwéng
cia canh ldy ¢, =0, b6 qua anh hiong luc doc ldy ¢, =0.
Chon dai ¢, n nhanh.
Khoéng cach giira hai cot dai theo tinh toan:

_ st'&w'4¢b2'(l+(0f +¢n)'Rbt'b'hg
Stt - Q2
Déi véi bétong ning ldy Oy, =2

Khodng cach 16n nhat gitra hai cot dai la:

s = Ppy-(L+ 0 )-Rbt-b-h§
max Q

Déi véi bétong nang lay ¢@,, =15

Khoang cach cau tao giira cac cot dai:

h h
Khu vire gan gdi tya:s, <42  khih<45cm; s, <{3  khi h>45cm;
15cm 30cm
3h
Khu vyc gitta ddm: s, <4 4
30cm

Stt
Khoang cach dai thiét ké: Sk <\ Smax
Sct

Kiém tra kha ning chiu (mg suit nén chinh trén bung dam:
Q<0,3.¢,.0,.R,bh,
Hé s6: @, =1- BR,
Heé sb xét dén anh huong cua cdt dai:
@y =1+5a.p4, <13

E
Trong do: ocz—s;,uw—ﬁ

E,’"" bs

= Piéu kién duoc théa min hay khong .




Két luan: Poan dim gan gbi lay bang 1/4 nhip khi dam chiu tai trong phan bd déu, liy
bang khoang cach tir gbi dén Iyc tap trung dim dau tién (nhung khong bé hon 1/4 nhip) khi
dam chiu luc tap trung. Chon dai ¢, s6 nhanh véi khoang cach sy trén doan gén géi twa. Phan
con lai trong doan giita dAm dung dai ¢, s6 nhanh véi khoang cach se.

1.2.2. Tinh toan cdt, xa nghiéng véi do doc lo6m

Cho biét: ( bxh, I, ¥, M, N, Ry, Rs, Rc, Eb, Es, &)

Yéu cau: tinh toan ct thép dbi ximg A, = A’ va chon dai theo ciu tao
a. Tinh cot thép doc

al. Tinh d léch tim ban dau e:

€
Taco: e, =max(e;e,) . 1o
[+
D¢ 1éch tdm do tinh hoc: e = % N
A
| | VI
Do léch tim ngiu nhién: e, > 600 EEEE
n Re  |n
30 Osy X sc
a2. Tinh hé s6 uén doc n: 4
7
pet " // a
1_l o /é Al
Ny As s
Trong d6: N : luc nén téi han a Za * a
a ho
h
o SIE(S L,
N

|, : chidu dai tinh toan ctia cau kién

|, = 0,7I: khung nhiéu nhip.

S: hé sb ké dén anh hudng cia do 1éch tam e,
0,11

0,1+i

Po

S = +0,1

56 = max (e_o’ 5min)
h

5. =0,5-0, 01%0— 0,01R, ; (Rp tinh bang MPa)




@, h€ s0 xét dén anh hudng cua cot thép cang tmg lyc trude, voi bé tong cot

thép thuong: ¢, =1.

@ he s6 ké dén tinh chit dai han cua tai trong:

=1t M, +Ng.h/2
! M +N.h/2

M., Ny, : momen va lyc doc do tai trong dai han gay ra.

M, N : ndi luc tinh toan tiét dién (lay gia tri tuyét dbi).
Néu M, &M ngugc dau thi M, thém dau « - ”
Néu tinhra ¢ <1thildy ¢ = 1.

E. : modun dan hdi cua bétong

E, : modun dan hoi cia cot thép

| : momen quan tinh cua tiet dién bé tong.

I, : momen quén tinh cua cot thép.

Do ban dau chua biét As nén gia thiét truée ham luong cdt thép ;.

= 1, = ubh, (0,5h—a)’

Néu ptinh ra chénh 1éch nhiéu so v&i gia thiét thi gia thiét lai va tinh toan lai.

a3. Tinh d¢ léch tam tinh toan:

e=ne +D—a' e =ne —D+a'

a4. Xac dinh trwomg hop léch tAm: X=——.

N
R,b
TH1: Néu 2a'< x<&h, thi léch tam 16n
TH2: Néu x <2a' thi léch tAm rat 16n

TH3: Néu x> &Ry thi léch tam bé

as. Tinh c6t thép doc:

Trudng hop léch tam 1on: (2a'<x<&hy)

N.(e —h, +0,5%) v

=A = e= 05h—a
- Ag Ag Rsc'(ho_a') o 7760 "

Trudng hop léch tam rat 16n: (x <2a')




: £
> A=A=——"—"——voie'=e—h,+a'=ne,-05h+a'
A R (h.—a) voi N %,

Trudng hop 1éch tAm bé: (x> & h,)
[(1-&)7an+2&:(ne-0,48) |h,

Tinh laix: X=
(1-&;)7.+2(ne—-0,48)
y N e Z,
vol1 N = L E=—, Y=
Rbh '~ h h,

Néu x> h, thi lay X="h,, néu x <&;h, thi lay X =& N, . Sau d6 tinh cot

thép theo cong thuc: A = A’ = Ne — RbbRX(QO —0,5x%)

Kiém tra ham lwong c6t thép p :

w= 2A 10006 = 2A 100%
b, b

o
1 phai dam bao didu kién : 2pmin < iy < 6%.
V61 pmin =0,05% khi lo/b <5
=0,1% khi lo/b < 10
= 0,2% khi lo/b < 24
=0,25% khi lo/b < 31
- Khi lo/b > 31 thi c6t mét 6n dinh.
b. Chon cdt dai theo cu tao
, 4 .
- Buong kinh cta cot dai: ¢ >< 4 (d; duong kinh 16n nhat cua cot doc).
smm
- Khoang céach cua ct dai s<15d, va < 50cm (dz duong kinh ¢t doc bé nhét).
- Khi u% > 3% thi s<10d, va s<'30cm.
- Khi h >50cm thi can c6 cbt doc phu. Puong kinh cbt doc phy > ¢12.

I1. Vi du tinh toan khung phing

1. So' dé tinh

- Cho khung phéng nhu hinh v&, tén cac nat duoc ki hiéu tir 1 dén 53, tén cac phﬁn tor
cot duoc ki hiéu tir 1 dén 40, tén cac phan tir cot dugc ki hiéu tir 41 dén 79.

- Kich thudc hé cho trén hinh vé:




2. So db tai trong
Tai trong tac dung vao khung dwgc phan tich thanh 5 trudng hop tai trong bao gdm:
tinh tai (TT), hoat tai dung 1( HT1), hoat tai dimg 2 (HT2), gio trai (GT), gié phai (GP). Gia

tri tai trong dd duogc xac dinh trong budc xac dinh tai trong va duoc thé hién nhu sau:

3. Xac dinh noi luc bang sap2000 Cartesian | Cylindical |
Coordinate System Mame
3.1. Lé:lp so’ do tinh [GLOBAL

Humber of Grid Lines

- Chon don vi Tonf, m, C

#5 direction ’87
- Tao hé két cau va ludi truc File—>New | Ydrection i
= direction ’97
model—Grid Only: Khai bdo duong lu6i theo phuong X' o o
5 r 7, =di i a6
=8, Y =1, Z =9; Khoang cach lusi X = 3.6, Z = reeten ;
" direction 3.
36_)OK = direction 3
A . A N 2 A \ N \ 3 First Girid Line Location
- D€ lai mdt ctra s6 XZ trén man hinh va chon biéu |~ —
tugng XZ trén thanh cong cu ¥ direction o.
Z direction ’07

- Piéu chinh kich thudc cac 6 ludi: kich chudt phai

vao man hinh— Edit Grid Data—Modify/Show

system— Chon muc Spacing va st khoang cach theo truc dang kich thuéc yéu cau cia

hé—->0K—O0K

Unitz Grid Linez

System Hame |GLDBAL |T0nf, m, C ﬂ Quick Start...

# Grid Data
GridID | Spacing | Line Type | Vishiity | Bubble Loc. | Bubble Loc. «
1 L 0.8 Prirnary Show End
2 E 36 Primary Show End
3 C 7.2 Primary Show End B
4 D 36 Frimary Show End R
E] E 36 Primary Shows End RN
B F 0.8 Primary Shows End RN
7 G E Frimary Show End
8 H 0 Prirmary Shaw End [ ~ |
' Grid Data Dizplay Grids a3
GridID | Spacing | Line Type | Vishiity | Bubble Loc. | Bubble Loc. « " Ordinates &+ Spacing
1 1 0 Prirnary Show Start
2
3 [~ Hide &l Grid Lines
4 ¥ Glue to Grid Lines
5
[
7 Bubble Size  |0.8125
8 =l
Z Grid Data
Rezet to Default Color |
GridID | Spacing | Line Type | Vishiity | Bubble Loc. | -
1 Z1 4.8 Prirnary Shaw End |
2 Z2 36 Primary Show End
3 Z3 36 Primary Show End
4 z4 36 Primary Show End
5 Z5 36 Prirmary Show End
B ZE 36 Prirmary Show End
7 7 4 Primary Show End R Cancel
C] za 16 Pirn ary Shaw End ~|




V& céc phan tir thanh duing biéu tuong %, v& cot
trude sau d6 v& dim. Nhan F7 dé bo truc dinh vi va vao
menu view—show axes dé bo hé truc toa do.

Gan lién két ngam cho cac nit chan cdt: chon cac
nat chan cot, vao Assign—joint—Restraint, chon lién

két ngam. Man hinh s& thé hién so ¢6 Khung nhu sau:

Restraints in Joint Local Directions

v Tranzlation 1 [ FRotation about 1

v Translation 2 [ Rotation about 2

v Translation 3 [ Rotation about 3

Fast Restraints

| | 2] o

Cancel |
E 3 3 F
g g i E
g 3 L 1 L
E | g | E
LE:] L#b D86 iV
g E E | E
E g E i E !
g g g | g E
[m] [m] [m] m m m m m m m

Mudn thé hién nat va tén phan tr thanh trong so dd vao
frame

Joints Frames/Cables/T endons General

v Labels v Labels [~ Shrink Objects

¥ Restraints ™ Sections [ Ewtrude Wiew

[ Springs [ Releases [~ Fill Objects

[ Local fxes [T Local dwes ¥ Shew Edges

I Ikwvisible [ Frames Nat in Wiew ¥ Show Ref Lines

[ Mat inYiew r [~ Show Bounding Boxes
r

Areaz Salidz Lirks

™ r r

™ r r

r r r

r r r

Cancel |

chon Label tai vi tri joint va

Wiew by Colors of
f* [bjects
" Sections

Materials

White Background, Black Objects

Selected Groups

~
™ Calar Printer
~
~

Miscellaneous
[ Show &nalysiz Model [If Available]
[~ Show Joints Only For Objects [n iew

[~ Apply to All'Windows

Chua ¥y néu mudn doi tén phan tir ta chon cac phan tir cdt trudc vao menu

View—Change Labels, 1am twong ty cho phan tir dam

Chooze A& Mamed ltem Type

Item Type
v List Mames of Selected Elements Only

Auto Relabel Control

Prefix
Mext Humber |1
,17

Increment

First Felabel Order
Second Relabel Order

Minimum Mumber Digits




3.2. Khai bao tiét dién, vat liéu, cac

truong hop tai trong
3.2.1. Vat licu

Define—Materials—chon
400Psi—Modify/ show Material: nhap cac
thong s6 vat lidu: tén vat lidu, trong lwong
riéng, modul dan h6i—-0OK—OK

3.2.2. Tiét dién
Define—Section properties—Frame

sections—Add new property
—concrete—Rectangular

Select Property Type

Frame Section Property Type

Click to 4dd & Concrete Section

Rectangular Circular Fipe Tube
Precast| Precast U

Nhap cac thong s6 cua tiét dién: tén,

chiéu cao, chiéu rong, vat liu—OK thoét ra

lai man hinh Frame property. Lam tuong tu

cho céc tiet di€n con lai trong so do tinh.

Propetties

Find this property:

03030

mport Wew Property... |

C0%5 s
Clndo
CI0g0
CI0E0
C4050
C40E0
C4070
D340
D345
03060
Danvn
D3ne0 %

m

Add New Property.. |

fild Copy of Propery... |

Madify/Shaw Praperty... |

Cancel

3.2.3. Céc truong hop tai trong:
Trong hé khung c6 5 truong hop tac dung ciia tai trong, trong phan xac dinh tai trong
h¢ khung thi tinh tai da xét dén trong lrong ban than nén ¢ budc nay can phai khai bao hé s6
trong lwong ban than cua trudong hop tinh tai bang 0.
Define—Load Patterns— nhap tén truong hop tinh tai (TT), stra hé $6 trong lugng
ban than 1 thanh 0— chon Modify Load Pattern

I aterials

Click to:
Add New taterial Quick...

ig;gggg Audd New Material... |
1300 Add Copy of Material. .. |
Modifp/Show bMatenal ., I
Delete b aterial |
[ Show Advanced Properties
QK
Cancel
Gerneral Data
Material Hame and Display Calor |MBDD ’_
Material Type | Concrete j
M aterial MHotes Modify/Show Maotes... |
wieight and Mass Units
Wwieight per Unit W alume |T0nf, m. C ﬂ
Mazz per Unit Valume
|zotropic Property D ata
Maduluz of Elasticity, E 3000000
Poiszon's Ratio, U 0.z
Coefficient of Thermal Expansion, & 9.900E -06
Shear Modulus, G 1250000,
Other Properties for Concrete b aterialz
Specified Concrete Compressive Stength, f'c 2812.2785
[~ Lighbweight Concrete
Shear Strength Reduction Factor

I Switch To Advanced Property Displap

o 1

Cancel

Section Name |Ca028

Section Notes

Madify/Show Motes.. |

Properties Property Modifiers taterial
Section Properties... | Set Modifiers... | ﬂ 14300 -
Dimensions
P
Depth (3] 035 | P
“width [ 12 ] 03 LA
3 . -
L & & & [
Display Color -
Concrete Reinforcement....
Cancel




Nhép tén cdc truong hop tai trong khac (HT1, HT2, GT, GP) chon Add New Load
Pattern. Két qua nhu sau:

Load Patterns Click Ta:
Self Wweight Auto Lateral
Load Pattern Mame Type kA ultiplier Load Pattern Add New Load Pattern |
[TT DEAD ~|lo | Modify Load Pattern |
HT1 o |
HT2 LINE 1] j
GT i MDD 0 Mane Delete Load Patterm |
GP WwAND 1] Maone ﬂ
Show Load Pattern Motes.... |

Cancel
Chon OK thoat vé man hinh chinh. Tiép theo ta thay dbi tén trong Load Case vi may
tinh hiéu tén cac truong hop tai trong 1y theo Load Case chir khong phai Load Pattern nén
thay d6i cho pht hop. Define—Load Case— chon Dead— Modify/ Show Load Case— sira
tén Dead— TT.

3.3. Gan tiét dién va tai trong D3040
Chon ti€t dién trudce sau dé gan %
3.3.1. Gan tiét dién cho cac thanh Pacy0D3040

Chon phan tir 1, 2 Assign—Frame— Section
—Frame—Section— chon tiét dién C30x60 gan
cho cac thanh d6—0OK

Properties Click ta:

Find this property,

Impart New Property...
|C3060

Ca03s - Add Mew Praperty...
Can40
C3050

Add Copy of Property...

m

M odify/Show Property..

Tuong tu nhu viy gan cho cac tiét dién con
lai twong tmg véi tiét dién trén so d6 tinh. Két qua cubi §
cung nhu hinh bén.

3.3.2. Gan tai trong vao h¢ khung

3.3.2.1. Tinh tai

__C4070 | C4070 | C4060 | C4060 | C3060 |

- Dt tai trong phan bd déu: chon cac | LeadPatiem Name Unfles
phan tir thanh —Assign—Frame Loads— = = ToimC <]
Distributed. Sau d6 xut hién hop thoai bén: Load Type and Diection Options =
o . R , ® Forces © Moments (" Add ta Existing Loads
- Dat tal tr(-)ng tap trung: Ch(-)n nut Coord Sps Im {« Replace Existing Loads
ASSignT’JOintS Load_)ForceS - nhé'p glé' trl tél Drirection m " Delete Existing Loads
trong thang dung vao muc Force Global Z. Trapesoidal Loads
i - Sau khi xdc dinh xong tai trong thi. " . - 2 - 3 - 1
kiém tra lai bang cach vao Show Loads—Assign ., [ o o o
—)Frame *  Relative Distance from End-l " Abszolute Distance from End-|

Unifarm Load

Load 0.

Cancel




3.3.2.2. Hoat tai I va 2 ‘ "
- Cach dat tai trong tuong ty truong hop tinh tai nhung c6 chu y can thay d6i muc
Load Pattern Name

Load Pattern Mame Units Load Patterr Mame Uitz

ﬂ|TT j Tanf, m, C hd ﬂ hd Tanf, m, C M
Loads Coordinate System Loads Coordinate System
Force GlobalX 0 SI0BAL . pe et g GLOBAL -
Force Global' 0 Force Global 0

Optiotiz Optiots
0 Force Global 2 0.

G2 € Adkdto Exising Loads —> U £ beldho Exising Loacs
Morment about Global 0 {* Replace Existing Loads Moment about Global ¥ 0 (v Replace Existing Loads
Womert about Global 'y 0. (" Delete Existing Loads Moment about Global Y il (" Delete Existing Loads
Woment about Global 2 0.

Cancel Moment sbout Global 2 Cancel

3.3.2.3. Gi6 trdi, Gi6 phai

Ngoai viéc thay d6i muc Load Pattern Name tir HT2—GT(GP), thi phuong tai
trong phan bd ciing phai thay ddi va ddi voi cac tai trong khong 1 phan bd déu thi khai bao
trong Trapezodial Loads:

Load Pattern Mame Uitz Load Pattern Mame Units
+ |[CiE - Ton,mC = +[aT ~] Tortm.C v
Load Type and Direction Optiahs Load Type and Direction Optionz
* Foces O Moments " Add to Existing Loads % Forces O Moments " Add to Existing Loads
Coord Sps |GLOBAL - ¢ Replace Existing Loads Coord Sps | GLOBAL - {* Replace Existing Loads
Direction | Gravity - " Delete Existing Loads a Direction |+ - " Delete Existing Loads
Trapezoidal Loads Trapezoidal Loads
1. 2 3 4 1. 2. 3 4
Distance |0 |0.25 |0.75 1. Distarice |0 [1.2 [12 [48
Load 0. i} 0. i} Load |o. |o. |063 [06d
f+ Relative Distance fram End-| ™ Abzolute Distance fram End " Relative Digtance from End- f+  Abzolute Distance from Endd
Urifarm Load Uniform Load
Load 0 OK | Cancel | Load 0 Cancel

Két qua cac trudng hop tai trong nhu sau:

| — — — i o
grrrd [ T3] T Fr7rry i E 24
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5 4 a 4 3 E
IT1T] T 1 B T A I T T1
= = 7| = L
ESEE S - D E s 0 A  ———
2
EI_ Lax
s T [mm ) a a a [mm]
-} (] () [ (=) (=)

Tinh tai Hoat tai 1




Gi6 phai

3.4. Tinh toan va xuit ndi luc
3.4.1. Thuc hién tinh toan

- Khai bao két cau thudc dang khung phang:

options—Chon XZ Plane—OK

Auvailable DOFs

v L [ Uy b Uz [ Rx I BY [ RZ

Fast DOFs
Space Frame  Plane Frame Plane Grid Space Truss
HZ Plane v’ Flane

Tabular File

Cancel

Solver Options...

™ Automatically save Microsoft Access or Excel tabular file after analusis

—Analyze—Set Analysis
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e .
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=l
] an] ] ] ] mn] O [um} (mn] O (mn]
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Hoat tai 2 Gio trai
i Il
t—
—
o -
. Point L]
e
| [
k] |
| |
k] |
LB T K.
—! ]
| —
— —
L 2
| 1
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| -
— —
]
] 1
—| 1
] 1
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P l
3 a —
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o 1 |
-1 ]
1 n u N
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. a o -
- le r
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o |
- -
A3 FAEY
(mm} ul [mm] M [ma] (um]

LCase Name Type Status Auction
T Linear Static Mot Run Run
HT1 Linear Static Not Run Run
HT2 Linear Static Nat Run Fun
GT Linear Static Mot Run Run
GP Linear Static Not Run Run

Analysis Maritor Dptions
£ Always Show
£ Mever Show
& ShowAfter [+ seconds

- Tinh toan: — Analyze—Run Analysis hoic bim F5—Run Now

Click tor

[ /o it FunCse_|
[ onoee. |
| Deit ResutsorCose_|

Fun/Do Not Run All
Delete All Results

Show Load Case Tree.

I~ ModerAlive

Cancel




3.4.2. Xem két qud trén man hinh

Xem két qua ndi lyc hodc phan lyc:—Display—
Show Forces/Stresses—Joints ( Frame/Cables).
Axial Force ( luc doc), Shear 2-2 ( luc cit), Moment 3-3 ( mémen).
Trén hinh bén 1a truong hop tinh tai dé xem cac truong hop khac
thay d6i Case/Combo Name.

Lueu y: Do quy u6e dau Shear 2-2 trong Sap2000 khac
v6i quy dinh dau lc cit Q tidu chudn Viét Nam, do vdy
dé xem biéu dd luc cit ta nhap Scale Factor 1a gia tri am.

X

- Case/Comb
Case/Combo Name |17 ~
—Multivalued Option
© Erwelops [Range]
& Step |1 ﬂ
- Component
© Aial Force © Torsion
© Shear 22 & Moment 2:2
© Shear 33 & Moment 3-3
- Scaling
= Auto
 Scale Factor I
— Options
© Fill Diagram
& Show Values on Diagram Bl |
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Moment 3-3 ( Scale Factor Auto)

Shear 2-2 ( Scale Factor Am)




3.4.3. Xuit file tinh toan sang Excel

- Dé thuan loi viée to hop ndi luc va tinh toan cbt thép ta chi cAn léy ndi lyc ctia dim
tai 3 tiét dién ( 2 gbi va gitra ddm ) con phan tir cot chi can 2 tiét dién ( chan va dau cot ).
Cach thuc hién nhu sau: Chon cac phﬁn tor dém—>Assign—>Frame
—Qutput Stations—Min Number Stations nhap 3, lam twong tu cho phan tir cot nhép 2.
Tién hanh tinh toan run lai cho két cau

- Xuét thanh file Excel:—File—Export—Sap2000 MS Excel.... »OK, chon dia chi
save

3.[] MODEL DEFINITION (0 of 52 tables selected) Load Pattems blodsl Def)

B0 System Data Select Load Patterns...

Assign Frame Output Stations

#-(] Property Definitions B of B Selected

#-( Load Pattern Definitions

(] Other Definitions Load Cazes [Resuls) (" Max Station Spacing

#-[] Load Case Definitions & MirnMumber Stations |3

8- glidge D_EFE ) 5 of 16 Selected
i-[] Connectivity Data Additional Qutput and Design Stations

#-[] Joint Assignments i B
Modiy/Shon Optins.. W Intersections With Other Elements

B[] Frame Assignments

R[] Optionz/Preferences Data [v Concentrated Load Locations

i-[] Miscellaneous Data Ot [Including Eridge Lane Loading Paints]
pions

3.3 ANALYSIS RESULTS [4 of 8 tables selected)
#-[] Joint Qutput r y
-5 Element Dutput ¥ (Open File &fter Expart 0K | Cancel |

B[] Stucture Dutput

Két qua ( sheet noi luc) nhu sau:

IABLE: Element Forces - Frames

Frame Station QutputCase Caselype P V2 V3 T mM2 M3 FrameElem Elem Station
Text m Text Text KM KM KM KMN-m KM-m KMN-m Text m

1 07T LinStatic -1476.333127  -2.45291895 0 0 0 -2.866888489 1-Jan 0
1 48TT LinStatic -1476.333127  -2.45291895 0 0 0 B8.907122471 1-Jan 4.8
1 0 HT1 LinStatic -174.8221766 -1.13368986 0 0 0 -1.300650385 1-Jan 0
1 4.8 HT1 LinStatic -174.8221766 -1.13368986 0 0 0 4.141060941 1-Jan 4.8
1 0 HT2 LinStatic -146.0180896 0.410907094 0 0 0 0.82697293 1-Jan 0
1 4.8 HT2 LinStatic -146.0180896 0.410907094 0 0 0 -1.14538112 1-Jan 4.8
1 0GT LinStatic 3004547749 61.31471136 0 0 0 179.3534449 1-Jan 0
1 4.8 GT LinStatic 3004547749 36.95499226 0 0 0 -71.10967521 1-Jan 4.8
1 0GP LinStatic -301.4569201 -59.07898979 0 0 0 -177.057948 1-Jan 0
1 4.8 GP LinStatic -301.4569201 -40.72094062 0 0 0 7347671454 1-Jan 4.8
2 07T LinStatic -1285.717251 -7 575440043 0 0 0 -12.1987981 1-Feb 0
2 36TT LinStatic -1285. 717251 -7 575440043 0 0 0 15.07278605 1-Feb 36
2 0 HT1 LinStatic -128.957931 -1.260240062 0 0 0 -4.0704587594 1-Feb 0
2 3.6 HT1 LinStatic -128.957931 -1.260240062 0 0 0 0.466376629 1-Feb 3.6
2 0 HT2 LinStatic -147.5185931 -1.431579811 0 0 0 -0.839948379 1-Feb 0
2 3.6 HT2 LinStatic -147.5185931 -1.431579811 0 0 0 4313738942 1-Feb 36
2 0GT LinStatic 230.2715473 38.147688 0 0 0 56.97170004 1-Feb 0
2 3.6 GT LinStatic 230.2715473 24.37915112 0 0 0 -55.57661037 1-Feb 3.6
2 0GP LinStatic -230.8523256 -36.31916118 0 0 0 -55.50363473 1-Feb 0
2 3.6 GP LinStatic -230.8523256 -26.08101838 0 0 0 56.81668848 1-Feb 36
3 07T LinStatic -1155.290813 -1.965666565 0 0 0 -6.998779315 1-Mar 0
3 36TT LinStatic -1155.290813 -1.965666565 0 0 0 7.76E-02 1-Mar 3.6
3 0 HT1 LinStatic -128.2484474 -2.211485184 0 0 0 -2.618908838 1-Mar 0
3 3.6 HT1 LinStatic -128.2484474 -2.211485184 0 0 0 5.342437824 1-Mar 36
3 nHT? LinStatir -12R 53RAR3A12 N RATNARERA1 n n n_ -2 RAR1G7NAR 1-har n

1 » d | Element Forces - Frames Element Joint Forces - Frames Objects And Elements - Frames Objects And Elements - Jointdl| 4

5 s Ie
3.4.4. Str dung file tinh toan Excel e S ———
9
A A . 5 ;o ’ ;
De thuan 1(.)'1 trong quan ly tlnh toan ta Frame  Station OutputCase P V2 M3
., , A Text m Text Tonf Tonf Tonf-m
chi xét sheet Element Forces Frames, cac cot 1 o 150.5040794] 0.250128117 | -0.292381261
A A <A 7 c N 3w A + 1 ) ]
khdng can thict ta x6a di va dat tén lai 1a L 48T 150.5040754 -0. 50128117 OAZ7370L
° ° 1 0 HT1 -17.82690042 -0.115604151 -0.132629426
NL Sap ta dlIQ’C sheet nhu sau: 1 48 HT1 -17.82690042 -0.115604191 0.422270689
1 0 HT2 -14.88570103  0.041900862 0.084327769
1 4.8 HT2 -14.88570103  0.041900862 -0.116796367
1 0GT 30.6378599 6.252360399 18.28896119
1 4.8 GT 30.6378599 3.768360399 -7.251168724
1 0GP -30.74005026 -5.024380251 -18.05483565
1 4.8 GP -30.74005026 -4.152380251 7.492539557
2 oTT -131.10667 -0.772479887 -1.243931195
2 36TT -131.10667 -0.772479887  1.5369964
2 0 HT1 -13.15004903  -0.12850872 -0.415074211
2 3.6 HT1 -13.15004903  -0.12830872  0.04755713
2 0 HT2 -15.0427098 -0.145980511 -0.085650836
2 3.6 HT2 -15.0427098 -0.145980511 0.439873545
2 0GT 23.48116254 3.889981515 5.8094%96503
2 3.6 GT 23.48116254 2.485981515 -5.667236951
2 0GP -23.54038544 -3,703523675 -5.659795506
2

3.6 GP -23.54038544 -2.659523675 5.793089723

v | NL-sap SFD




Dé dé dang do tim ndi Iyc trong bang tinh ta dung ham “And” dé loc ra tén phan tu,
tiét di¢n va truong hop tai trong. Ta duge bang nhu sau:

B1: Dung ham “Vlookup” dé loc ndi luc tmg véi cac truong hop tdi trong, thuc hién

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

a. Tinh toan c6t thép doc cho dam:

Text

[ I R S S L = T T - T - T S T - R - T S R el R

3

m

0.
4.

0

4

0

0

3

0

3

TABLE: Element Forces -
Frame

Text

0TT
§TT

0 HT1
4.
0.

§ HT1
0 HT2

S HT2
0.
4

0GT
§GT

0GP
4
0.
3

§GP
0TT
6 TT

0 HT1
X
0.

6 HT1
0 HT2

.6 HT2
0.
X

0GT
6 GT

0GP
X
0.

6 GP
0TT

6TT
0.

0HT1

Frames
Station OutputCase CaseType

P
Text KN
LinStatic -1476.33
LinStatic -1476.33
LinStatic -174.82
LinStatic -174.82
LinStatic -146.02
LinStatic -146.02
LinStatic 300.45
LinStatic 300.45
LinStatic -301.46
LinStatic -301.46
LinStatic -1285.72
LinStatic -1285.72
LinStatic -128.96
LinStatic -128.96
LinStatic -147.52
LinStatic -147.52
LinStatic 23027
LinStatic 23027
LinStatic -230.85
LinStatic -230.85
LinStatic -1155.29
LinStatic -1155.29
LinStatic -128.25

V2
KN
2
-2

61

36.
-59.
-40.

-1.

-1.

-1
-1
-1
-1

38
24
-36.
-26.

-1
-1

-2

2.45
-1
-1
0.
0.

M3
KN-m

45 -2.87

8.91
13 -1.30
13 4.14
41 0.83
41 -1.13
A1 179.33
95 -7
08 -177.06
72 73.48
58 -12.20
58 15.07
26 -4.07
26 0.47
43 -0.84
43 431
15 56.97
38 -55.58
32 -55.50
08 56.82
97 7.00
97 0.08
21 -2.62

tinh toan 11 t6 hop lay ra cac gla tr1 Mmin, Mmax trng véi cac tiét dién tuong tng cua cac phan

tr dm (tir phan tr 41 d&én phan tir 79). Bang tinh noi luc tinh toan dam:

BANG TO HQP MOMENT DAM KHUNG

Phin | Tiét Tredng hop tii trong (don vi EN.m) Gid tri mb men ciia cic to hop (don vi KN.m) T hop
te |dign| HT1 HT2 GP |COMB1|COMB2|{COMBJ|COMB4[COMBS |COMB6| COMBT | COMBS |COMBY|COMB10|COMBIl| M | Muo Mirose

41 0 -21.11 8.21 031 -128.98 -25.32 -20.80 106.98| -150.08 -28.01 86.78 -144.58 o444 -13691 87.03 -14430| -150.09( 106.58150.09/~106.98|
41; 18 10.30 4.66 -2.40 -1.8% 1487 791 12.06 841 12.57 16.08 12.80 872 6.43 1392 10.64 645 16.08 16.08|
41 36 -36.43 381 -5.10 12520 -40.36 51 -161.03 88.75 4543 -1532.09 271 -153.16 Tlé4 -136.67 68.12| -161.03 88.75| -161.03/~88.75)
42 0 -184.42 -0.33 -71.28 3245 -23330| -18483) -253370 48.03| 41772 -236.23 2431 -384.87 -38.37 -438.35 -35.84 -435.02| 45502 48.03| 459.02/+48.03
42 36 171.57 -2.01 62.36 782 -7.87 169.56 13383 17545 163.70 23152 176.83 162.67 234.33 220.61 233.02 218.80 162.67| 23483 234.83

21 72 -17%.15 -3.50 6291 16.60 217.56 -182.66| -2412.07 -393.76 3841 -245.37 7723 13.50 -430.72 -38.97 43387 -4312( 433 87| 3841 433873841
43; 0 -37.77 133 -7.83 111.67; -1122% -35.31 4541 7389 -130.05 -46.54 6135 -140.20 55.86( -145.69 3448 -14707| -1530.05| 73.85| -150.05/~73.89|
43 138 438 4.88 -3.40 -3.74 377 524 0.56 0.62 812 5.84 339 12.14] -2.06 4,65 233 g.08 -2.08| 1214 -2.06/+12.14]
43 36 -14.1% 1031 0.83 115.14; 118.81 -24.50 -13.37| 13333 105.61 -23.67 130.70 8435 -120.67 0438 12885 85.10| -133.33( 105.61]133.33~105.61
44 0 -18.46 233 -3.60 11465 -115.29 -15.83 22.06 8618 -133.73 -18.53 87.01 -118.85 8148 12546 83.77 -123.18| -133.75( ©6.15| -133.75/-96.19|
44 18 1121 -3.56 5.03 336 2341 T.65 16.24] 1457 7.80 12.68 11.03 4.54] 18.7¢ 12.67 15.56 §47 404 18.76 18.746|
44 36 -34.73 -5.64 -5.53 107.82 108.48 -44.38 44128 -142.67 73.73 -53.52 -140.56 3421 -140.46 5431 14514 45.63| -145.14( 73.73| -149.14/-73.73
45 0 -66.10 -48122 -0.50 127.8%; -128.50| -11332 66.90 61.85) -154.60 -116.13 4.78 -226.03 48.37| -182.48 4.07 -226.78| -226.78 61.8%| -226.78/+61.89|
45: 3 3801 38.78 -1.10 1543 -13.56 56.78 6.81 7346 4245 83.3% 106.8 78.80 70.84 42.93 10374 77.83 4245 106.82 106.82
45 6 -51.77 22.12 -1.3% 57.08 97.38 -73.89 336 -148.85 43 61 -75.48 159.0 1597 -140.58 3444 16048 1454 16048 43561| -160.48/~45.61
46; 0 -2207 -3.09 -6.56 11512 -115.35 2516 503 93.05| -137.62 -32.12 78.76 -128.84] 7527 -13233 7245 -13511 -13762| %93.05| -137.62/=93.05]
46: 18 24 -1.81 236 183 -1.33 743 12.10 11.07 741 10.30 8.26 587 13.46 10.17 1183 8.33 387 134 13.46]
46 36 -24.27 -0.53 4.11F -11147 111.8% -24.80 -20.16| -13373 8763 -20.69 -125.0 7396 -120.8% 80.14 12137 79.66| -133.73( 87.63| -135.73/+B7.63
478 0 -178.36 -43.34] -4360 220740 -221.5%) 22170 -182.72 4237 -38803 -226.06 -18.70 -416.80 16.38( -381.72 -22.63 -420.72) 42072 42.37| 420.72/+42.37)
47 386 164.01 46.68 -3.87 5.26 -5.2% 210.69 160.04| 169.27 138.72 206.72 210.76 20126 165.18 155.68 207.19 19769 155.68] 210.76 210.76|
470 72 -184.83 -44.10 -3.58¢ -210.21: 211.01| -228.53 188.40) -353.04] 26.1% -232.5 -413.71 -34.61 -377.24 1.87 -416.83 -37.83( 41653 2615 416.93+26.19)
48] 0 -34.80 <143 -0.47 10787 -108.36 -36.22 -33.27 7317 -143.16 -36.65 61.0% -133.60 6155 -132.74 60.6 -134.03| -14316( 73.17| -143.16/~73.17|

4 » M [ JHM.Dam. ~ Thép Ddm ~NL-Sap . TH Q Ddm . Thep DaiDam .~ TH M,N Cét .~ Thép Cdt SD ] 4

B2: Nhap céac thong sd vé tiét dién, tén phan tir va vi tri vao bang tinh cdt thép dam (6
mau dd), ndi lyc dugce lién két tir sheet TH M Dam. Ta dugc bang tinh thép doc dam nhu sau:




BANG TINH THEP DQC DAM KHUNG

B20 | =

R,=11.5 C.thép: |CIL AT ¥

Cép bén BT: R =R.=280  Z=0623 op=0429 p = 010%
Bing chon thép
Tén | Tiét | Cét Mitoan b h a hy ; ‘.\5“ "" i A;‘h "BT g= 14 | 16 | 18 | 20 | 22 | 25
- .o . a, < Chon thép
pii | dién | thép | gNpy | om) | fom) | om) | (om) | em’) | (%) em?) | (32 fa= | 154|201 (254 |314|380] 49
GT | Trén |-130.09 30 ) 4 41 | 026|085 1543 123% 2022 + 2025 17.42)1.42% Trén 2 2
Durci 106.98| 150 N 4 41 | 004|098 9.50 0.77% 2025 | 9.82 | 0.80% Durci 2
N Trén |0.00 30 ) 4 41 | 000 [ctao| 1.23 0.10% 2025 9.82 | 0.80% Trén 2
4 Durci 16.08| 130 N 4 41 | 001|100 1.40 0.11% 2025 | 9.82 | 0.80% Durci 2
GP | Trén (-161.03 30 ) 4 41 | 028|083 16.83 1.37% 6015 29.45) 2.30% Trén 6
Durci 88.75) 130 N 4 41 | 003|098 7.85 0.64% 2025 | 9.82 | 0.80% Durci 2
GT | Trén (439.02 30 _ 4 66 |031]081| 30.59 1.55% 6015 29.45|Fa<TT]| Trén 6
Durci 48.03| 210 ! 4 66 |000]1.00( 2.61 0.13% 2025 | 9.82 | 0.50% Durci 2
5 N Trén |0.00 30 _ 4 66 | 000 |ctao| 1.98 0.10% 2025 9.82 | 0.50% Trén

42 Dudi 23483 210 ! 4 66 [002]099( 12.85 | 0.63% 1022 +2025 (13.62]0.69% Durci 1 2
GP | Trén (43387 30 _ 4 66 020|083 2846 | 1.44% 6015 29.45) 1.49% Trén 6
Dudi 3841 210 ! 4 66 |000]1.00( 2.08 0.11% 2025 | 9.82 | 0.50% Durci 2
GT | Trén (-130.03 30 . 4 41 | 026|085 1543 125% 6015 29.45) 2.30% Trén 6
Dhrci 7389 150 N 4 41 | 003|058 6.52 0.53% 2025 9.82 [0.30% Dhrci 2
N Trén |-2.06 30 . 4 41 | 000|100 1.23 0.10% 2025 9.82 | 0.80% Trén 2
43 Durci 12.14] 130 N 4 41 |000f100] 1.23 0.10% 2025 | 9.82 | 0.80% Durci 2

L TH M D3m | . Thép.Ddm. - TH Q D3m . Thep DaiDam . TH M,N Cat . Thép Cit - 'SD . ¥J []4

duoc két qua nhu sau:

b. Tinh toan cbt thép dai cho dam:thuc hién tuong ty nhu tinh

cdt thép doc cho dam, ta

BANG TO HQP LUC CAT DAM KHUNG
Phin | Tiét Truémg hop tii trong (don vi KN) Gid tri lpo cit ciia cic to hop (don vi KN) Tohop
té | dién | TT | HT1 | HT2 | GT COMB 1| COMB2 | COME 3 | COMB 4 [COMB S| COMB 6 | COMB7 | COMBS | COMBY | COMB10 | COMB11 | Qun | Quu | Qe
a1 o | -as1s| 1311 | 130 | 7018 5 1161 | 102 | 0877 7 | 1220 | a1am 5 10136 11315 [ -11451 3102 | 1481
41 | L8 | 426 | -L1z | 130 | 7008 7 0.31 6634 6635 | -6036 | es78 | 3793 L5901 | 6634 | 7445 | 7445
41 36 47,69 10.72 150 7018 5841 1222 -2292 5891 120.50 621 11220 -1451 -4 86 2292 12185 | 121.85
42 ] 137.37 041 -56.16 6237 -136.95 -189.9% -183.12 -80.86 -19335 131.78 -24427 -24380 24427 -T5.00 | 24427
) 6040 | 041 6237 59,99 2302 | mes | ase | a163s | 2055 | a3aes 13267 |-133.04| 196 | 133.04
2 2 13445 | 041 6237 13481 7187 | 15113 | 15100 | 7es1 | 24123 | 1287 12911 | 7187 | 24160 | 241.60
43 0 | 4026 | 937 | 2 6411 4283 20473 | 5218 | sEs | -losso | 1532 [ o040 -108.01 109,01
43 18 -6.35 244 -235 6411 411 009 -71.02 -5.46 3335 -62.38 4504 -66.69 -64 49 TL02
43 36 27.17 1444 -235 6411 41,61 1209 -37.30 3926 97.36 -17.86 8275 -3287 ] -19.97 97.86
44 ] 338 1124 6183 -34.11 -7.86 -85.65 4534 2120 -80.3% 304 -103.55 11.09 -100.50 103.55
44 | 18 338 | 163 | 6183 751 5764 | 933 6321 | 4833 | 6163 | 4sss 64.70 46,89 66.35
44 | 36 338 | 1453 | 6183 43.92 7 1562 | 6445 636 | 11526 3.67 11830 672 11830
45 ] -80.33 -34.13 0.13 3731 - -134.50 -34.02 -118.00 -134.37 -162.97 -46.47 -114.12 95.21 -162.85 162.97
48 3 452 013 3751 | -37.63 681 40.04 677 2731 4034 3149 3615 4022 40.34
45 6 4511 013 3751 -3765 12069 3783 12082 14554 8229 109.45 4181 8241 150.06
16 0 071 | 784 | 6254 | 6313 | 3611 9358 | 4335 | 2061 | s2s0 | 1419 | sem 99,96 99.96
a6 | 18 071 | 308 | 6284 | €313 | -0l0 | 378 6257 | 317 5662 | 5689 | sa40 | o0 -39.66 63.55
46 | 36 071 | 1es | ess | e313| 3501 0.98 2636 | 3760 | 9263 | 2088 | 8479 | 1872 -19.36 99.56
47 o -29.77 011 3985 -60.08 -163.00 -29.88 -193.32 -163.11 -106.16 -214.10 7946 -18741 106.26 -214.20 21420 | -73.38 | 214.20
47 36 -2024 011 5985 -60.08 1 -2035 288 -117.06 -77.32 -21.32 -12827 321 -111.15 -2142 -129.36 12936 288 129.36
47 2 5734 | 011 | se85 | soos | 1462 | 3773 | 13664 | e670 | 16431 | 21471 | 10676 | 18035 | 7280 21461 10666 | 6670 | 21471 | 21471
18 o [ 3543 ] o83 | 45 [ 6125 [ s145 | 3865 [ ses [ 2175 | 10083 | 4303 [ 1638 | o404 710 | -10331 7.85 10257 [-10331] 2175 [ 10331
4rH TH M Dam . Thép Dam | .TH.Q.D@m. -~ Thep DarDam . TH M,N Cot . Thép Cat ~'SD .~ %d [«
- r r 2
2. Tiét Loaitd [Qlenax b h a hy ) D St Smax Set St .
Phan tir dis - Kitra shénh Chon thép
0| (ebi-nhip) | (kG) (em) |f(em) |(cm) |(cm) (mm) (cm) fem) | (em) | (mm)
41 0 G 11,451 30 45 | 40 | 41 | TT 2 g 487 595 | 150 | 150 | D 8| 150
41 18 N 7.445 30 45 |40 | 41 | TT 2 8 1153 914 | 338 | 330 |© 8200
41| 36 G 12,185 30 45 |40 | 41 | TT 2 8 431 559 | 150 | 150 |© 8| 150
421 0 G 24,427 30 70 | 40 ) 66 | T.T 2 g 27.8 722 | 233 | 230 | @ 8| 150
42| 36 N 13,304 30 70 1 40| 66 | TT 2 8 93.6 1326 | 500 | 500 |9 8|200
42| 72 G 24,160 30 70 | 40 ) 66 | TT 2 8 284 730 | 233 | 230 | 8| 150
43 0 G 10,901 30 45 | 40| 41 | TT 2 g 538 625 | 150 | 150 | @ 8| 150
43| 18 N 7.102 30 45 140 | 41| TT 2 8 126.7 959 | 338 | 330 | D8 |200
43| 36 G 9.786 30 45 | 40 | 41 | TT 2 g 66.7 696 | 150 | 150 | D 8| 150
44 0 G 10,355 30 45 | 40| 41 | TT 2 g 596 657 | 150 | 150 | @ 8| 150
44 18 N 6,635 30 45 140 | 41 | CT 2 8 1452 CT | 338 | 330 | $ & |200
44| 36 G 11,830 30 45 | 40 | 41 | TT 2 g 457 575 | 150 | 150 | D 8| 150
b H TH M Ddm  Thép Ddm . TH Q D3m | .Thep Dai-Dam. -~ TH MM Cit - Thép Cdt ~'SD %2 |I| 4




c. Tinh cbt thép doc cho cot ., _y
B1: Dung ham do tim “Vlookup” dé chuyén noi luc tir sheet NL-Sap sang sheet TH
M,N Cot ( chia mdmen va lue doc thanh cac cot twrong ung nhu bang sau):

Phin | Tiét Moment (don vi KN.m) Luc doc (don vi KN)
fr | dien | pp HT1 | HTI2 GT GP TT HT1 | HI2 GT GP
1 0 -2.87 -1.30 0.83 17935 -177.06i-1476.33; -17482: -146.02: 30045 -301.46
1 48 391 414 -1.150 -T1.11 73.48:-1476.33; -17482: -146.020 30045 -301.46
2 of  -12.20 -4.07 -0.84 5697 -55.50i-1285.72i -12896) -147.520 23027 -230.85
2 36 15.07 0.47 431 -55.58 56.82:-128572: -128.96: -147.52¢ 23027: -230385
3 0 -7.00 -2.62 -2.65 59.54:  -58.73:i-1,15529 -128.25 -126.540 167.33: -167.67
3 16 0.08 5.34 0.40; -52.80 54.55i-1,155.29 128251 -126.54) 167.33 -167.67
4 0 273 -4 .61 -2.05 52.11 -30.15: -938.63 -81.06! -126.82 110.61: -110.9%
4 316 -0.01 2.45 549 -43.04 45641 -938.63: -B1.06 -126.82¢ 11061: -110.99
5 0 0.93 -3.29 -2.86 41.70;  -39.21% -720.68 -79.65 -80.33 64.15 -64.48
5 36 -0.85 6.74 1.01 -28.15 30.56: -720.68 -79.65 -80.35 64.15 -64.48
(V] 0 -5.70 -4.77 -2.66 31.89: -29.50: -503.82: -3035 -B0.4a 3078 -31.11
1] 16 12.61 1.96 558 -13.95 1695 -503.82¢ -30.351 -80.46 3078 -31.11
7 0 -5.03 1.29 -4.25 3426 -30.47: -263.03 -34 78 -7.86 438 -5.03
7 44 1.82 1.10 1.73 -6.83 10.15: -263.03! -34.78 -7.86 438 -5.03
8 0 -4.84 -7.22 -0.32 5.20 -2928 -73.67 -2.037  -10.33 -1.53 1.29
8 316 9.55 5.19 4.09 2.03 -1.40:  -73.67 -2.03;  -10.33 -1.53 1.29
9 o -2422 483 -1462; 367.16. -368.73:-2.868.70: -480.77: -433.79 3.02 -2.76
» M| NL-Sap . TH M Dam . Thép D3m . TH Q D3m .~ Thep DairDam |.TH.M,N.CGE - Thép Cit ~'SD |4
B2: Tién hanh thyuc hién 11 t6 hop noi luc dugc bang tinh sau:
Phin Moment Lire doc
% |coME 1 |coMB 2 |coMB 3 |coMB 4 |coMB 3 |coMB 6|coMB 7 |conE § [conE ¢ [conB 10 |conB 11 |conE 0 |conB 1 |conB2 |conB: |covB4 |conBs [conBs [covBT [covBs lcovBe lcovE 1o
1 417 -2.04 2334 17648 17992 137.38] -183.3%| 13830 -16147 158.12 -16263| -147633 163116 -1,622.33( -1,787.17| -117388| -L777.7%| -1.363.26 -1904.88( -133734| -1875.08 -1494.68
1 13.03 7.76 1180 -62.20 §2.38 -31.36 78.76 -36.12 74.01 -3240 7173| -147633| -1,651.16| -1622.33| -1,787.17| -1173.88| -1, -1,363.26| -1504.98( -1337.34 -1.879.06) -1494.68
2 1627 1304 1711 477 6770 3541 -65.82 3832 -62.91 34 66 -66.57| -128572( -1414.68| -143324| -156219| -105545| -151657( -1,194.33] -160055| -121124| -162625| -132730
) 13.34] 1939 19.85 4030 71.89 -34.33 66.63 -31.06 7009 -30.64 7051 - -1 41468 -1433.24) -1362.18 - 3| -131637( -11%4.33) -1609.35| -1211.24| -162623| -1327.30
3 062 64| -1226 5254 6573 4423 -6222 421 -62.24] 41.85 6480 - -1,283.54( -1281.83] -1410.08 -1322086) -1,120.12( -1421.62| -1,118.58| -1420.08| -1234.00
3 342 043 8| -nm 463 4264 3393 4708 4833 4227 3434| -113 -1,283.34( -1281.83( -1410.08 -98786| -132298 -112012| -1421.62( -1,118.33| -1420.08| -123400
4 -1.39 0.68 -39 5483 4742 4547 -46.36 4778 4425 43.63 -48.40 -1,019.69( -1,065.44] -1146.31 -828.01| -1,049.62 912.03( -111147 -93321| -1,152.65 -1026.17
4 244 347 7481|4306 4362 -3633 4326 -3381 46.00 -31.61 4820 -1,019.68( 106544 -114851 -82801| -104562) -512.03| -111147 -95321| -115263| 102617
H -1.36 -183 2522 42.63 -33.28 3548 -3732 35.88 -36.93 3282 -35.50 -800.32 -801.03 -380.67 -636.33 -785.16 -734.63 -830.38 -133.26 -351.03 -804.54]
5 3.89 0.16 651| -29.00 2871 012 2n| -Bu 27.56 21921 33.63 -800.32[  -801.03 -380.67 65633 -T8316)  -734.63|  -830.3% -133.26 -351.03
[ 1047 -3.33 -13.13 26.19 3320 18.71 -36.34 2061 -34.64 1632 -38.83 -334.17 -354.28 -514.63 -473.04 233493 -303.44 -338.14 -348.33 -604.23
[ 14.57 18.1% 2015 134 2936 182 2963 508 32.88 6.84 3483 S334071 -5R428 -614.63 473.04|  -33483)  -30344|  -33RI4| 34833 -604.23
7 373 423 189 2922 -33.30 26.96 -31.30 2198 -36.28 2314 3312 -257.81 -270.89 -303.67 -238.63 -268.06 -290.39 -298.86 -266.17 -274.64 28747
7 292 3.36 4.66 -5.00 1193 333 11935 276 1252 17 1351 229781 -270.89 -305.67 25863 -263.06 -290.39 -298.86 -266.17 2274 84| 29747
8 -12.06 -3.16 -12.33 033 177 -6.66 -13.97 043 -1.76 693 -14.26 -13.67 7370 -§4.00 -56.04 -13.20 -12.38 -16.87 -14.34] -§4.34 -8L.81 -36.17
8 14.74] 13.64] 18.83 815 16.05 12.96 15.06 1197 19.713 1664 -13.67 75.70 -84.00 -86.04 -75.20 -1238 -76.87 -14.34] -84.34 -31.81 -36.17
9 1838 3384 340 239285 310.57 35173 293.07| -369.23 28742 36488 - -3.30748( -3,788.26) -2.863 -3.298.68| -3303.83) -3260.8% -3266.09 -3,69339
9 50.50 89.48 8247 - 256.13| -126.62 22998 9134 26507 5783 238.76| - -3,30748( -3,788.26 -3,298.68| -3,303.88( -3260.89| -3.266.0%| -3,693.39
10 5408 -124.68( -128.30 -25032 4973 23758 2223 26512 18.9% 26838 - -2,35832( -3,.287.03 -1902.30) -2521.92] -281547| -2,3348%) -320841
10 109.93 88.03( 11310 253.76 4235 25844 6210 123869 -38.34 26125) - -2,839.32( -3,287.03 5| -2,902.50( -2521.82] -2.815- -3,20541
11 8682|7453 8227 -233.82 6401 -23332 7516 22217 39.20 23813 - -2873.15| 223763 -2.26341) 239300 -2,619.93( -25325 -2.883.46
11 8411 11046) 11204 251.66 -67.31( 23617 -43.60| 239.89 -42.17 26132] -2 63| -2,26341( - -2,619.88( -2,332.5
12 -l0648( -12741] -134.96 3396 -23343 1567| -226.83 316 24363 -5.96 -25245| -151448) -2278.70 -2162.10 23 -1,399.34| -152833| - -2,253.66
12 133.14| 106.09 139.83 4374 24830 063 26418 -26.77|  238.03 3.64, 268.46) -151448 -2273.70) -2,162.10 - -1,395.34| 152833 - -2,233.66
4 » M| NLSap /' THMD3m , Thép Ddm . TH Q Ddm ,~ Thep Dai-Dam | .TH.M,M.C3t - Thép Cit SD I| 1

B3: Vi tinh toan ¢t can tinh tai mdi tiét dién tng véi 3 cip ndi luc twong Gng:
(Mmax s Naw); (Mmin, Nw); (M, Nmax). Dung ham “Index” két hop vdi ham “Match” sé tim
duogc céc cap tuong trng voi moi tiét di€én nhu sau:




. . , . , o e . N Phin Ta hop co bin tinh toan
B4: Sau khi xac dinh cac cap ndi luc thi ta dung sheet e T T R
z A A7 ’ A r A y A = : = =
thép cft dé tinh toan cot thép cot. Trong sheet thép cot T Li7ees| 17907 17| dener 203640
7 A ~ A A r r A A
chung can nhap thong sO kich thlIO’C tiet dién bxh, 1 |-1,777.79| 62.20i-1175.88| 77.73: -2,036.40
3 = 42 E16.2 I~ 3
gia thiét a, gia thiét ham lugng cbt thép Hat - 2 |L08848| 6770 151657 66.57. 174231
2 |-1,516.57| -40.50;-1.08845 70.51; -1,742.31
Béng xac dinh cac gi4 tri chuan bi s6 liéu tinh toan: : ’ ’
3 | -987.96| -65.73i-1322.96| -64.60' -1,535.50)
_ 3 [-1,311.96| -51.71F -OBT.06| 54.34; -1,535.50)
CipBT [mw (=] Ry= 115 =27000  Cétthép: |cm, a1 | v
4 b E ¥ 4 | -s28.01] 4840122561 48401 122561
Phan | Tiét |Chitu| M N Mg | Ng | L | B[ h he | e wy | e 0 1 N n e
DN ey ) : 4 [-122561| <4306 -B2801| 48.20} -122561
o |den | dat | gy | GN) | BNmd | BN | () [ | dem) | fom) [ o) | Gem) | %) (m*) (m*) &N (cm)
e 6z - -
1765 | -11759 15.01 | 0.93% | 0329]0336| 183 LUE04 [ 29313 | 104 4214 2 65653 3990 91271 -390 8127
c 98| ms | 287 | 1433 12| 110% 0329 036 | 182 13IE04 | 33720 | 106] 3718 § | -922.7) -29.00; 65653 33.63; -922.71
1626 | 20364 799 | 083% |0329] 036 | 13 086E05 | 30432 | 107 35.06 6 | -47304| -3BO3: -63LEE| 3803 -63LES
1 e 48 IR E RN E 4003
04 | 17718 463 | 075% 0329 [ 036 | 17 93IE03 | 28111 | 107 3045 6 | -63L55| 134 473.04| 3465 631355
) 622 | 41759 | 801 | 14763 520 | 120% [0320] 036 | 200 ILSE04 | 32012 | 104] 3109 7 | azses| 36280 27484 3212 30594
77 | 2064 32 | 053% [0329| 036 | 166 63505 | 25,588 | 109 | 3065 1T sesl son asses| 1381 30804
1033 B 5 430z 9 < s ossa P -
ug | 0554 424 | 040% | 0343 0348] 200 45E05 | 33204 | 103 303 P 0l 1326  maetl 595 ser
c 677 | 13166 | 1220 | 12837 446 | 040% 0343 031 | 176 ASIEDT | 38672 | 104| 3065 -
8 -86.17 815 -T71.38| 19.73 -86.17]
, NEIECE sl ol o | s | s 3R 0sm oo | s ] | ass| s |105) 2999
P 3 2311 3 3 SAE03 9 |-1,865.68|-392.95 -2,871.46| -34.01; -3,788.24)
78 | 15166 474 | 040% 0343 [ 035 | 1 ASIEDS | 38652 | 104] 3093 T o s :
A, -,

D 403 | 10554 | 1507 | 12837 384 | 040% [0343] 035 | 200 ASEDS | 33204 | 103| 2996 ? |-3.266.09) -140.08: -2,B65.68) 82.47: -3,788.2

05 | 17023 405 | 040% | 0343 035 | 168 LSE05 | 40158 | 105 | 3023 10 |-2,507.47| -268.38; -3,128.83 | -128.30: -3,297.03
05 | 9880 532 | 040% [0335] 0353 | 104 243605 | 2062 |105] 2650 10 |-3,228.83| -BL36:-2,507.47| 113.10¢ -3,297.03
c 657 | 1330 | 700 | 11533 197 | 070% | 0333 033 | 175 426E03 | 26216 | 10| 2623 11 |-2,237.65 238131 2,013.45| 9227 2,973.15
446 | 15355 421 | 070% | 0333|033 | 166 A26E05 | 27112 | 106 2546 s | gz as 204 2 p
- i 3 I I S O o |0335 03 st 11 [-2913.45 85551 2,237.65| 112.04} 297315
516 | 1380 413 | 088% | 0333|033 | 1 536E05 | 28487 | 105 2533 12 | 1,899.34| 252,45 2.478.52] 134.96. 2.626.32

D 527 | 9880 | 008 | 11533 534 [ 0.40% [0333] 035 | 196 243E03 | 20445 | 103 | 2661
? - B Rt B - 12 |-2,478.52 -45.74}-1,899.34| 139.88: 2,526.32
343 | 15395 334 [ 085% [0333] 033 | 166 S36E03 | 20432 | 106| 2473 - — —
PR EVPV DU P 4 M| Thep DaiDam | .THMMNCHE ~ Thép C3

P M| HNL-S3p “THMD3m .~ Thép Dam . TH Q Ddm .~ Thep Da-Dam " TH M,N Cdt Thepmt sD /4
5 s A A N z z \ ’ ’ \ A ro.

Bang tinh chi€u cao so bd vung nén, cac truong hop tinh toan va chon cot thép:

CipBT [6m [¥) Ry=115 E=[cn, ax 280 210000 Z=0623  gg= 0429 Bing chon thép
Phin | Tiét |Chitu| M N Mer | Nen |NBeb|Teg| n | 2 | W % Mzin | 1 2 3 w | AT Chonthép | 4| p®" FT(lbem| 6= | 14 | 16 | 18| 20
o |dign| & | gy | @y |@ve | @0 | em | hop em | e (%) | om®) | DOTImBIBEN fop 7)1 oy em’) || fa= [134]201]254[ 324

1763 | -11739 34.08 1 0.60 | 0.75 | 0.94 | 3408 212 [ 861 | 212 | 339 | 040%
c -1476.3 | 31.33 3 081 | 066 | 0.94 | 4491 3.76 [-18.83| S.00 9.00 | 1.06% =
59.03 3 104 | 062 | 094 | 4740 310 [2462) 1197 | 11.97 | 1.41% =
1 e 48 0.20% 11.97 4022 1521 1.79% 11.97 =
5133 3 091 | 056 | 094 | 4832 047 | 2582 116 3.39 | 0.40%
P -14763 | 3408 1 060 | 057 | 094 | 3408 392 | -1665( 592 | 3.39 | 0.40%
59.03 3 104 [ 034 | 094 | 5119 036 |-3067( 528 5.28 | 0.62%
3059 1 055 | 054 | 093 | 30359 749 | 1568 749 [ 1.68 | 020%
c -12857 | 4396 3 078 | 055 | 093 | 47463 -160 | 2224| 440 | 1.68 | 0.20% =
50.50 3 080 | 054 | 093 | 5024 -1.06 | -2633| 087 | 1.68 | 0.20% Z
2 fees 36 0.10% 1.68 2020 6.28 | 0.75% 168 = 2
4396 3 078 | 035 | 093 | 4723 -151 | -2194) 402 | 1.68 | 0.20% Z_‘
B 4035 | 10554 | 15.07 | -1285.7 | 3039 1 0355|055 | 093 | 3039 779 |-1593( 779 [ 1.68 | 020% =
705 | 17423 30.50 3 090 | 054 | 093 | 4992 097 |-2605| 034 | 1.68 | 0.20%
523 -938.0 2864 3 062 | 058 | 0.91 | 2864 428 |-1295| 428 | 1.38 | 0.20%
c 637 | 13230 | -7.00 | -11553 | 3833 3 083 | 057 | 0.91 | 3861 032 |-17.74) 073 | 1.38 | 0.20% =
646 | -15335 451 3 097 | 055 | 0.91 | 4064 -029 | -21.60| 263 2.63 | 038% 2
3 pe 36 0.10% 2.63 2018 5.09 | 0.74% 2.63 = 2
46 | -13230 3833 3 083 | 055 | 0.91 | 39.69 <093 |-1875] -196 | 1.38 | 0.20% 53__
B =527 | -988.0 0.08 | -11553 | 28.64 3 062 | 058 | 0.91 | 28.64 426 |-12.93| 426 | 1.38 | 0.20% =
543 | -15353 4451 3 097 | 054 | 0.91 | 4150 -0.67 |-22.54| 133 155 | 023%
¥ M| NLSap . THMD3m . Thép D3m . TH QD3m . Thep DziDam . THM.N Cit [ Thép.Cot. 5D 14| .




