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Tinh toén va thiét ké két ciu bang Sap2000

CAC KIEN THU'C CO BAN VE PHAN TiCH KET CAU
(SAP2000 - BASIC ANALYSIS REFERENCE)
Ngueoi sir dung cac phcfn mém noi chung va Sap2000 noi riéng can phdi hiéu mét cach twong tin

ban chdt cia cdc phan mém va phai kiém tra mét cach déc ldp két qua tinh todan dé dam bdo tinh chinh
xdc. Quyét dinh cudi ciing van phdi la ciia con nguoi bang cdc kién thirc tong hop.

I. Phwong phap phan tir hiru han
1. Khai niém chung:
Phuong phap PTHH duoc Gng dung tinh két cau véi su tro giup cia may tinh, ra doi vao nim
1970. Phuong phap nay ding mé hinh roi rac dé 1y tuéng hoa két cau thyc.
Thuc hién roi rac hoa két ciu bang cach chia két cau lién tuc thanh hiru han cac mién hodc cac két
céu con goi 13 phan tir hitu han.
* P6i voi hé thanh : phan tir hitu han 14 thanh.
* P6i voi két cau tim  : phéan tir hiru han 13 tAm tam giac, chit nhat .v.v.
Sau khi roi rac hoa, gia thiét cac phan tir hitu han chi ndi v6i nhau tai moét sé diém quy dinh
(thwong la cdc dau hodc géc cia phan tir) goi 13 nut.
Toan bo tap hop cac phan tir hitu han goi 14 ludi phan tur.
S6 lwong phan tir anh huong dén s6 an sd ciia bai toan.
2. Trinh ty giai bai toan két cAu bing phin mém PTHH:
a. Buéc 1 : Chuyén tir so dd két cau sang so do tinh :
Xac dinh yéu cau tinh toan, cac két qua can tim.
Xéc dinh dang hinh hoc cua két cau.
Xéc dinh tai trong, cac dac trung cua vat li¢u ...
b. Bude 2 : Roi rac hoa két cau, chon loai phén tur thich hop :
Panh s cac diém nut, cac phan ti.
Phan chia céac truong hop tai trong (cac phuong an cua hoat tai).
Nhap dir li¢u.
¢. Bude 3 : Thuc hién giai bai toan :
Khai bdo céac thong sb tinh toan, cac bac tu do hoat dong...
Kiém tra do chinh xac cta két qua.
Hiéu chinh lai dit liéu néu can.
d. Buoc 4 :
Biéu dién két qua bang hinh v&.
In két qua hodc xuit ra file, xir 1y cac file két qua néu can.

Str dung két qua.
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Khi giai mot bai toan bang phuong phap Phan tir hitu han, viéc nhap dit liéu ton rat nhidu thoi gian
va cong stic, néu co sai sot rat kho phat hién, nén can chuan bi s liéu that ky, so do tinh phai vé mot

cach ro rang, viéc nhap so li¢u phai can than.

Buoc 1
Xac dinh céc yéu to dau vao

/ Buwoc 2 \
Thuce hién bude nhap sé liéu.
Nhap : - Dit liéu diéu khién
- Dit liéu niit
- Dit liéu phan tir
- Dt ligu tai trong ...

\_ /

y

Buwoc 3
<--- Thuc hién giai va kiém tra két
qua

R ettt <

A 4

Buoc 4
Biéu dién xuat két qua

I1. Phan mém phén tich va thiét ké két cau Sap2000

1. Lich sir hinh thanh :

Phién ban dau tién ctia chuong trinh duge mang tén SAP (Structural Analysis Program: Chiong
trinh phdn tich két cdu) vao nam 1970, sau d6 xuat hién SAP3, SAP-IV, SAP86, SAP90 va gan day
nhit 12 SAP2000 V10.

SAP2000 tich hop chirc ning phan tich két cau (tinh phan luc, noi lyc, chuyen vi, dao dong ...)
bang phuong phap PTHH v6i chire nang thiét ké két cau (tinh toan cdt thép ddi voi két cau bé tong cht
thép va chon tiét dién ddi voi két cau thép), SAP2000 ciing di bo sung thém cac loai két cAu miu dé
viéc vao sb liéu cho bai toan duge nhanh hon. Giao dién cua SAP2000 rét truc quan va dugc thyc hi¢n
hoan toan trén moi truong Windows (SAP86 thuc hién viéc nhap dir li€u trén Dos, SAP90 nhap s6 liéu
trén Windows nhung tinh toan va xem két qua ndi luc trén Dos)

2. Kha niing ciia phin mém SAP2000 :

Sap2000 cung cép nhiéu tinh ning manh dé mo hinh va tinh toan nhiéu két cau thuong gép trong
thyc té : Dam, Khung phang, Khung khéng gian, San, Dan phang, Dan khong gian, Dam trén nén dan
hoéi (dAm moéng bang), ket ciu vo mong (mai che, bé nudc, xilo...), két cau khéi (dé, dap ...) ...

Vit liéu c6 thé tuyen tinh dang huéng hoic truc hudng, hodc phi tuyen

Tai trong bao gom luc tap trung tai nit, lyc phan bd déu hodc phan bd dang hinh thang trén thanh,
tai trong do &p luc cua chét long hodc khi. Tai trong cé thé tac dung tinh hodc tdc dung dong, c6 vi tri
bat dong hodac di dong ...
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Mo hinh tinh khong han ché sb nat va s6 phan tir néu dung luong tréng 6 ctrng con nhiéu.
Céc phan tich cho bai toan bao gom : phan tich tinh, phan tich dong (¢inh tan so dao dong, tinh noi

lyc dong ...) ...
SAP2000 c6 4 phién ban :

+ Ban phi tuyén (Nonlinear) : day dii cac chirc ning

+ Ban nang cao (Advanced) : Thiéu chtrc ning phén tich phi tuyén.

+ Ban chuan (Standard) : Thiéu chirc ning phan tich phi tuyén, mé hinh tinh giéi han s nat

<1500.

+ Bén hoc tap (Education) : mién phi, md6 hinh tinh gi6i han ti da 30 nat.

File dir liéu cua SAP2000 c6 phan m¢ rong la *.SDB (file goc dang nhi phdn) hodc *.S2K va
*.SSK (file dir liéu dang tap tin van ban), céc file khac c6 cung tén vdi file dir li€u nhung c¢6 phan md
rong khac do SAP tao ra trong qua trinh tinh toan.

I11. So' d6 nguyén 1y hoat dong ciia Sap2000 :
(Déi véi bai todn Phan tich - Thiét ké hé thanh)

|

Lién két goi
(Restraint - Spring)

l

V& diém Pau cac V& dudng Chia nho
phan tu (Line) phan tir
l l Vat li¢u
Nut (Joint) (Material)
T.d6 (x,y,2) Tiét dién

(Section)

P.tir Thanh
(Frame)

|

Thu vién
két cau
mau

Phép
bién doi

Ung suat trudc
(Pre-stress)

Giai phong lién két
(Release)

S6 diém xuat két qua
(Output Stations)

Truc dia phuong
(Local Axes)

Tai trong
(Load)

T6 hop
(Combination)

Trong luong b.than
(Self weight)

Phan tich
(Analysis)

v

Phan luc, Noi luc ...
(Reaction, Frame force)

Thiét ké
(Design)

Két qua
(Result)
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IV. H¢ toa do sir dung trong Sap2000 :

1. H¢ toa dd tong thé (Global System):

Tat ca toa do cua cac phan tir trong mo hinh déu dugc xac dinh thong qua mot hé toa do chung goi
1a hé toa do tong thé XYZ. Ngoai hé toa d¢ tong thé, ngudi sir dung c6 thé dinh nghia thém céc hé toa
do phu dé phuc vu cho cong viéc xdy dung hinh dang hinh hoc ctia mo hinh, cac toa d6 cua h¢ toa do
phu cudi cing ciing dugc quy d6i sang toa d6 cua hé toa do tong thé.

Truc Z ludn 1a truc thang dung, huéng 1én, nhu vy mit phang XY 1a mat bang va thudng nén chon
mit phang XZ 12 mat phang lam viéc chinh ctia hé (vi du nhw phirong ngang ciia hé khung khéong gian
hodc mdt phang lam viéc ciia hé khung phang). Toa d6 cia mot vi tri duoc xac dinh bang 3 toa do x, y,
z cua vi tri d6. Phuong cua hé toa d§ duoc ky hiéu 1a £X, +Y, £Z (hudéng + 1a cung chiéu, - 1a nguoc
chiéu).

2. H¢ toa d¢ dia phuong (Local System):

M&i d6i tuong trong mé hinh déu co hé toa do riéng ciia n6 goi 1a hé toa do dia phuong cia dbi
tuong d6 (vi du hé toa do dia phwong ciia mit, ciia thanh ...), hé toa d6 dia phuong dugc sir dung dé
xéac dinh céc tinh chét, tai trong, noi luc ... ciia ddi twong d6. Hé toa do dia phuong dugc ky hiéu 1a
123. N6i chung, hé toa do dija phuong ctia mdi d6i tuwong 1 c6 thé khac nhau, nat nay khac nut kia,
thanh nay khéc thanh kia ...

Mic dinh cac ddi twong cung loai (ndt, thanh, tAm) c6 mot hé toa do dia phuong 123 theo mot quy
luat chung giéng nhau, vi du nhu : d6i v6i nit, hé toa do 123 mic dinh c6 phuong trung véi hé toa do
tong thé XYZ.

Neu hé toa d6 cuia ddi tugng thyc té khac véi hé toa dd miac dinh, nguoi sir dung can khai bao cac
thong s6 goc xoay dé xac dinh phuong cta hé toa o dia phuong thuc té.

V. Phan tir Thanh (Frame):
1. Tong quan:

Phan tir thanh dung dé mé hinh cac cu kién dam, cot, dan trong mat phéng cling nhu trong khong
gian, ngoai phan tir thanh con c6 phén tir cap (cable, chi chiu kéo) va phan tir day cing (tendon) ciing
¢ dang duong thang (line). Phén tir thanh tong quat trong khong gian chiu cac thanh phan moment
ubn theo 2 phuong, luc cat theo 2 phuong, lyc doc va moment xoan.

Phan tir thanh dugc mo hinh bang duong thang ndi giira 2 diém, d6i v6i thanh cong ngudi sir dung
c6 thé chia nhé thanh tap hop nhiéu thanh thang dé x4p xi duoc duong cong.

MJi phan tir thanh c6 thé chiu tai trong do trong lwong ban than (sefl-weight), cac luc tip trung
(concentrated loads), cac luc phan bb (distributed loads)

Céac diém chén (insertion point) va cac vung cung dau thanh (end offsets) ciing dugc xét dén dé
xac dinh d6 1éch tam va dg cung tai vi tri giao nhau cta cac phan tir. Giai phong lién két tai dau thanh
(end release) gitp mo hinh cac dang lién két khac nhau tai hai dau thanh.

Noi lyc trong thanh cé thé dugc xuit ra tai 2 dau thanh va tai cac diém cach déu nhau (output
station) trén thanh.

2. Vung cirng dau thanh (End offset) ﬁ%ﬁ

Trong so d6 tinh, thanh dwoc mo hinh o Horlzontal T
bang moét duong thing truc thanh, nbi 2 Member
diém dau thanh goi 14 nut i (nut dau) va nut End Offsels Jjoff B
J (nat cu01) Thudng 2 dau thanh duoc n01
v6i cac phan tir khac, do do tai nut xuit
hién nhitng vung giao nhau gitra cac thanh
(xem hinh), khoang cach chong lén cac
phan tir khac caa thanh goi 13 i off va j off
dugc do tir nut dén bién ving giao nhau
gitra thanh dang xét voi cac thanh khéc.

Support Face
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End offset 1a mot phan cta chiéu dai thanh, co thé cing tuyét d6i hoac mém tuyét ddi, hodc cimg 1
phan (twong dm) Tai trong tac dung 1én thanh van xét dén cac khoang cach end offset.
Chiéu dai ubn cua thanh (dung dé xac dinh do ctmg cua thanh) dugc xac dinh nhu sau:
Ly=L-r.(i off +] off)

Trong d6 : L - chiéu dai udn cua thanh
L : chiéu dai cta thanh trén mé hinh
i_off,j off : cac khoang cach end offset tai 2 dau thanh : i (d4u), j (cubi)
r - d ctimg tuwong ddi ciia ving end offset, c6 gia tri tir 0 = 1 (mém tuyét ddi

+ cling tuyét ddi). Nén 1y gia tri r <0,5.

Anh huodng dén két qua ndi lyuc : Két qua ndi luc dugce xuét tai vi tri end offset va tai mot sé diém
cach déu nhau trong doan chiéu dai tréng gitra thanh . Noi luc khong duoc xuét trén doan end offset ké
ca tai vi tri nut.

3. H¢ toa d¢ dia phwong ciia thanh

Mobi phén tir thanh déu c6 mot h¢ toa d6 dia phuong riéng cua phan tir d6 va duoc ky hiéu 1a 123.
Mot diéu rat quan trong 13 can phai nam ving cach xac dinh hé toa do dia phuong dé xac dinh dung
dac trung tiét dién, tai trong va két qua noi lyc.

H¢ truc dia phuong cua thanh dugc xac dinh tir h¢ truc dia phuong méc dinh va géc xoay hé truc
(coordinate angle).

Truc 1 cua h¢ toa do dia phuong ludn 1a truc doc truc thanh, cé chiéu di tr dau thanh dén cudi
thanh (nat i dén nat j).

Mit phang 1-2 thuong 1a mit phang 1am viéc chinh cta thanh.

Hé truc mac dinh :

+ Mit phang 1-2 1a mit phang thang ding (mat phfmg Z-1).
+ Truc 2 ¢6 chiéu hudng Ién, trir trudong hop thanh thang dung, luc do truc 2 co chiéu +X
+ Truc 3 dugc xéac dinh tir truc 1&2, c¢6 phuong nim ngang (ndm trong mit phang XY)

Goc xoay hé truc (tinh bang do)

Néu tryc 2&3 thyc té khong dung theo phuong mic dinh, ngudi str dung can khai bao goc xoay
cua hé truc 2&3 quanh truc 1 dé xoay h¢ truc mac dinh dén hé truc thuc té.

Local 1 Axis is Parallel to +Y Axis Local 1 Axis is Not Parallel to X, Y, or Z Axes
Local 2 Axis is Rotated 90° from Z-1 Plane Local 2 Axis is Rotated 30° from Z-1 Plane

-

z

i 73 Y

Local 1 Axis is Parallel to +Z Axis Local 1 Axis is Parallel to —Z Axis
Local 2 Axis is Rotated 90° from X-1 Plane Local 2 Axis is Rotated 30° from X-1 Plane
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4. Pic trung tiét dién thanh (frame section)
Tiét dién thanh 1a mt t0 hop cua vét lidu va hinh hoc, ding dé md ti mjt cit ngang ciia mot hay
nhiéu thanh. Mat cat dugc khai bao ddc 1ap va sau d6 dung dé gan cho thanh.
a. Pac trung vt liéu
Vit liéu 6 thé dquc khai bao bé‘mg cac thong s6 dic trung : ’
+ Modul dan hoi (modulus of elasticity) £ : dung xac dinh d¢ ctmg doc truc va do cimg uon.
+ Modul dan héi truot (shear modulus) G : dung dé xac dinh d§ cing chong cat va do cung
E

2(1+u)

+ Hé s6 né ngang (Poisson's ratio) x : 1a ty sb giita bién dang ngang so v&i bién dang doc truc
khi chiu kéo - nén doc truc.

+ Khéi lugng rleng (mass density) p : ding dé xac dinh khéi lugng ctia phan tir.

+ Trong lugng riéng (weight density) w : dung de xac dinh trong luong cua phén tr.

+ Chi s6 thiét ké: dé xac dinh loai thiét ké két cau (bé tong cbt thép, thép, nhom) hoic loai vat
liéu khac. Néu vat lidu thudc loai thiét ké 1a bé tong cdt thép thi chuong trinh s€ tinh toan lugng cdt
thép can thiét cia tiét dién dua vao cudng do bé tong, cuong do cbt thép theo tiéu chuan thiét ké bé
tong dugc st dung. Néu vat liéu thuoc loai thiét ké 1a thép hodc nhom thi chuong trinh s€ tim loai tiét
dién c6 dién tich nho nhét trong s6 tiét dién duge khai bdo ma dam bao kha ning chiu lyc dya trén
cuong do thép hodc nhom theo tiéu chuén thiét ké két ciu thép hodc nhom.

xoan. G ¢6 thé dugc xac dinh thong qua E va u: G=

b. Dac trung hinh hoc
Sau dac trung hinh hoc cung cac dac trung vat liéu dugc dung dé xac dinh cac do cing cua tiét dién
+ Dién tich tiét dién A : dung dé xac dinh d6 cting doc truc = E.A
+ Moment quan tinh 33 (chinh) va I»; (phy) : dung de xac dinh dg cimg chong uon E.lIs;z va E.I
+ Hang s6 xoan J : dung dé xac dinh d6 cimg chdng xoan G.J. Luu ¥ hang sé xodn khéng phdai
la moment quan tinh doc cuc, trir phi tiét dién thanh la tron.
+ Dién tich chdng cdt AS,, AS; : dung dé xéc dinh d¢ cling chdng cit G.AS; va G.AS;

bbi véi tlet dién chitr nhat : AS, = AS; = 5/6 b.h - or -
Bgl voi t1e,t dién tron : AS, = AS; = 0,97m.r° [« d %Tf
boi voi tiét dién chir I : AS, =ty.d ] . i
) ) AS; =5/3.t:.bs i "
D6i véi tiét dién vanh khian AS, = AS; = m.r.d 2 =5
(r : ban kinh trong, & : chiéu day vanh khin) i ‘4

Khai béo A, I, Is3, J bang 0 ¢6 nghia d¢ cimg tuong ng s& bang 0. Vi du phén tir dan c6 thé khai
bao J =1, =133 =0; phan tir thanh phang trong mat phang 1-2 ¢6 thé khai bdo T =1, =0
Khai bao AS,, AS; bang 0 c6 nghia 13 bién dang truwgt =0 (b6 qua bién dang truot trong thanh)
Sau gia tri dac trung hinh hoc ¢6 thé dugc khai bao truc tiép hodc dugc chuong trinh tinh toan tir
cac kich thudce va hinh dang tiét dién hodc duoc doc tir file co s& dit lidu vé tiét dién thanh (Sap cung
cap cac file co s& dit liéu vé thép hinh ctia mot sd nudc).
Céc dang tiét dién co thé tinh toan duoc cac dic trung hinh hoc théng qua cac kich thudc tiét dién
trong Sap bao gom :
+ Hinh chi nhat (Rectangular) : nhap kich thudc chiéu cao va chiéu rong.
+ Hinh tron (Circle) : nhap kich thudc duong kinh.
+ Hinh dng (Pipe) : nhap duong kinh ngoai va chiéu day.
+ Hinh hop réng (Box) : nhap chiéu cao téng, chiéu rong tong, chiéu day canh ngang, chiéu day
thanh dung.
+ Chur I (/Wide flange) : nhap chiéu cao tong, chiéu rong canh trén, chiéu day canh trén, chiéu
day ban bung, chiéu rong canh duédi, chiéu day canh dudi.
+ Chir C (Channel) : nhap chiéu cao téng, chiéu rong canh, chiéu day canh va chiéu day ban
bung.
+ Chir T (Tee) : nhap chiéu cao tong, chiéu rong canh, chidu day canh va chiéu day ban bung.
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+ Chit L (Angle) : nhap chiéu cao tong, chiéu rong tong, chiéu day canh ngang, chiéu day canh
ding.

+ 2L (Double Angle) : nhép chiéu cao tong, chiéu rong tong (bang 2 lan chiéu rong L + khoang
ho gitta 2L), chiéu day canh ngang, chiéu day canh dimg, khoang ho giira 2 séng L.

- t2 {2 -

2
3 ]
i3

W y
¥ s tf ¥
L
SH=R SH=P SH=B
- t2t t2 - t2
A &
tft tf tf
3
3 - 3, ] t3
tw
e B
tb 1 i
Y Y
i t2b - — W —=
SH =1 SH=T SH=C
t2 -
Y
tf
2
2
3 3 j tw
t3 ] t3
tw
]
tf
L 9

SH SH=2L

1}
—

- Trang 7 -



Tinh toén va thiét ké két ciu bang Sap2000

5. Piém chén (insertion point)

Maic dinh tryc 1 cua thanh s€ trung véi truc thanh di qua trong tadm cua tiét dién & 2 dau thanh,
trong mot ) truong hop dé thuén tién, ta co thé khai bao dé truc 1 di qua mat vi tri khac tai 2 dau
thanh goi 13 diém cheén.

D¢ khai bao diém chén ta phai khai bao diém dinh vi (cardinal point) va khoang cach tir diém dinh
vi dén diém chén. S hiéu cac diém dinh vi duoc thé hién trén hinh (mic dinh 13 10)

4 2 axis + Diém 1 : Goc trai canh day.
+ Diém 2 : Trung diém canh day
Y 8 2 + Diém 3 : Goc phéi canh day

+ Piém 4 : Bién trai canh giita thanh (canh gitta thanh di qua
trung diém ctia chiu cao thanh)

+ Piém 5 : Trung diém canh giita thanh

+ Piém 6 : Bién phai canh giita thanh

5 3 axis -
7 10 > + Piém 7 : Goc trai canh trén
14 " 6 + Piém 8 : Trung diém canh trén
+Piém 9 : Goc phai canh trén
+ Dlem 10 : Trong tam tlet dién
+Piém 11 : Trong tam cat
1 2 3

i Truong hop tiét dién c6 2 truc doi xirng thi diem 5 =10 = 11.
Khoang cach tur diém chén dén diém dinh vi (Joint offset) : 1a cac khoang cach theo cac tryc 1,
2,3 hoac X, Y, Z néu diém chén l1éch vi tri so v&i diém dinh vi .

6. Giai phéng lién két tai diu thanh (End Release)
Binh thuong cac thanh phan chuyén vi thing va xoay tai 2 dau thanh cung bang chuyén vi tai nat

va cling bang v6i cac dau thanh khac cling quy tu tai nat d6. Tuy nhién c6 thé giai phong mot hodc mot
s6 thanh phan chuyén vi cta thanh so v&i nat, khi diéu ndy xdy ra thi ndi luc tuong @mg véi thanh phan

chuyén vi dugc giai phong tai dau thanh d6 sé bang 0. PR
Trong vi du nhu hinh bén : thanh biém lién tucr\,,,\\\\ %x(is 1

chéo c6 lién két cung tai dau i va 4 " ) q
khép tai dAu j, hai thanh khac (thanh bDiémkhop — =
dung va thanh ngang)’n(;)i climg tai nit , .., - !

j. D& khai bao lién két khép tai nut j / Diém lién tyc -

nhu vy ta phai khai b4do thanh chéo

giai phong lién két ngin can chuyén \ \1
vi xoay theo phuong truc 3, c6 nghia \ J
la moment M3 tai pﬁt j=0. . f

Ta cling c6 thé giai phong nhi€u axis 3
lién két theo cac phwong khac nhau,
tuy nhién phai khong lam hé tré nén
bién hinh.

Néu thanh c6 khai bao End offset thi lién két giai phong tai vi tri mat thanh chtr khong phai tai nut.
Néu giai phong lién két xoay hodc trugt ciing voi ¢ khai bao end offset chuwong trinh s& xem doan end
offset 1a cimg tuyét d6i theo phuong twong tmg vai lién két giai phong.

7. Khdi lwong (mass)

Trong céc bai toan phan tich dong, khdi luong duoc sir dung dé xac dinh cac dang dao dong riéng
ctia hé va lyc quéan tinh. Khéi lwong phéan b trén thanh dugc don vé 2 dau thanh thanh khdi lugng tap
trung, do d6 khi phan tich s& khong con khdi luong phan bd nita (hé hitu han bac tu do).

Gia tri khéi lugng ddn vé 2 dau thanh duogc xac dinh tuong tu nhu phan lyc tai 2 géi tua néu xem
thanh 14 dam don gian chiu tai trong phan bd vudng goc c6 gia tri bang gi tri khdi lugng phan bd.

/ Z
Global X
a i
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8. Trong lwgng ban than (Sefl-weight load)

Trong luong ban than co thé dugc ap dung vao bat cir truong hop tai trong nao trong hé va tac dong
dén tat ca cac phan tir trong hé. D4i v6i phan tir thanh, tai trong do trong lwong ban than 1a tai trong
phan bd ¢6 chiéu huéng xudng, c6 gia tri bang trong luong riéng cta vat lidu (w) * dién tich tiét dién
(4) * he ) trong lugng ban than.

Trong mdi truong hop tai trong, hé sb trong lugng ban than 1a mot hé sé chung cho tt ca cic phan
tu cia hé. Trong luong ban than s& dugce cong tac dung vdi tai trong ngoai cung tac dong 1én hé.

9. T4i trong tap trung trén thanh (Concentrate span load)

Dung dé khai bao luc hodc moment tap trung tac dung tai mot vi tri bat ky trén thanh. Phuong cua
tai trong tdp trung co thé theo phuong cua hé toa do téng thé hodc theo phuong cua hé toa do dia
phuong cua thanh. Tai trong khai bao tac dung theo hé toa do téng thé s& dugc bién doi thanh tai trong
tac dung theo phuong hé toa d6 dia phuwong trudc khi tinh toan phan tich. S6 lugng tai trong tap trung
tac dung trén mot thanh 1a khong gidi han, tuy nhién trong 1 1an khai bao ta chi c6 thé dat t6i da 4 tai
trong tap trung vao thanh, néu 2 tai trong tap trung tac dung vao cting mét vi tri s& dwoc cong voi nhau.

uz 1 1
rz P /
2
\

\ Luc theo phuong Z \ Moment theo phuong Z
g 3 g
Tat ca tai trong

u2 1

S

tac dung tai vi tri
c6 khoang céach o

2

A

\

\

tuong d6i = 0,5 7!

2 2

A \

\ Luc theo phuong 2 \)@ theo phuong 2

N
3

L

X4 Global ™y

10. Tai trong phan bo trén thanh (Distributed span load)

Dung dé khai bao luc hodc moment phan b tac dung trén thanh. Tai trong c6 thé c¢6 dang phan bd
déu (uniform) hoic dang phan bd 4 diém (trapezoidal). Phuong cua tai trong phan bd c6 thé theo
phuong cua h¢ toa do téng thé hoac theo phuong cua h¢ toa d§ dia phuong cta thanh. Tai trong dang
phan bd déu tac dung sudt chiéu dai véi cung mot gia tri, ti trong phan bd dang 4 diém tac dung theo
dang dudng giy khuc di qua 4 diém xac dinh bang 4 khoang cach va 4 cudng do tai trong phan b
twong Ung tai 4 vi tri d6. Néu cac tai trong chong 1én nhau s& dugc cong véi nhau.

Vi du vé tai trong dang 4 diém

AXIS 2
AXIS 3 A

5 5 A i -
' //ﬂ /;” \A\ \\\ 5
? = > AXIS 1
y . -« 4 —
- P AXIST e 4 4J
- 11— > - 16 —™
- 20 20

-

Cuong do cua tai trong la luc hoac moment trén mot don vi chiéu dai. Néu tai trong phan bintén
chiéu dai chi€u (project) thi gia tri s€ dugc nhan véi sinb hoac cos0.
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uzp 1

Luc phan bd theo Moment phan bd theo
phuong Z trén chiéu dai phuong Z trén chiéu dai
Project : nhan véi sinf Project : nhan vdi cosf

11. Noi lue, xuat két qua ndi luc (Internal force output)
NOoi luc thanh 14 cac thanh phén lyc va moment dugc tich phan tu cac thanh phén ung suét trén toan
b6 tiét dién thanh. Cac thanh phan ndi luc bao gdm :
+ Luc doc (axial) : P
+ Luyec cit (chinh) trong mat phang 1-2 (shear force) : Va,
+ Luc cat (phu) trong mit phang 1-3 (shear force) : Vi3
+ Moment xodn (axial torque) : T
+ Moment uén (phu) trong mat phéng 1-3 (bending moment) : M, (xoay quanh tryc 2)
+ Moment uén (chinh) trong mat phang 1-2 (bending moment) : M3 (xoay quanh truc 3)
Céc thanh phan ndi lyc nay xuat hién tai tat ca cac tiét dién doc trén chiéu dai thanh. Chiéu duong

cta ndi lyc dugc quy udc nhu trén hinh sau :
Axis 2

Luc doc va moment xoan

_—Thé nén

Moment va luc cat chinh V2
Axis 2 Ve

1y Axis 1 .
T / e
A3
/ \‘\/3
NN
Axis 3 — Thé nén
Axis 3

vzz S~ Tho cang

Noi Iyc cia thanh dugc tinh toan trong tat ca cac trudng hop tii trong va duoc xuét ra két qua tai 2
dau thanh cung céc diém céach déu nhau trén thanh. Néu thanh c6 khai bao End offset thi ndi luc dugc
xuat ra tai 2 mat thanh va tai cac di€ém cach déu nhau trén chiéu dai trong cua thanh.

VI. Phan tit TAm (Shell):
1. Tong quan

Phan tir tim dugc st dung dé mo hinh cac két cau vo mong, tudng, san trong hé phang clng nhu
khong gian. Phan tir tAm 13 mot dang cua phan tr mat (area, gdm ca phan tir ing suat phang, bién dang
phang va ddi xtmg tryc). Phan tir tAm c6 thé c6 3 hodc 4 nut, 4 nit c6 thé khong ndm trong cing mot
mit phang.
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V6i phan tir tim, c6 thé co dang hoan toan lam viéc trong miat phiang goi 1a phan tir mang
(membrane, cac nat 6 3 béc ty do), vi du nhu tam tuong, hodc c6 thé c6 dang hoan toan lam viéc theo
phuong ngoai mit mang goi la tam san (plate, cac nit c6 3 bac tu do). Phan tir tim tong quat (shell, cac

nut c6 6 bac ty do) bao gom tong hop cia 2 dang trén (ngudi ta khuyén dung phan tir tAm tong quat du
do6 1a tam tuong hay | tam san, nhung diéu nay sé& lam tang s6 an s trong hé.
Céc dang ctia phan tir tAm dwoc mod ta nhu hinh sau :
Axis 3 A

Face 2 Axis 3 A
Axis 2 W

« Axis 1
Axis 2 W 4

i3 S €

Face 6: Top (+3 face)
Face 6: Top (+3 face)

/’ xS Face 5: Bottom (-3 face)
Face 5: Bottom (-3 face) - // Face 1
4
9
\
TAm tir giac (4 nht) TAm tam giac (3 nut)
+ Tam tr gidc  : duoc khai bdo boi1 4 nut 1, 52, 53, j4
+ Tam tam giac

: dugc khai bao badi 3 nat jl, j2, j3

Dung phan tir tim ttr gidc dé mo hinh két cau s& cho két qua chinh x4c hon phan tir tam giac. Viéc
mo hinh cac két cau bang phan tir tdm tr gidc dugce dien ta nhu trong céc vi du sau

T T |
g \ / S T
\ ~.
,( N \\\\
/ \\\// ..\..V/"/ \\ | \ \ . -
/ / \ \ \ \\\ \\ \\ ‘
\ \\ ’/ ’/’ \\ N
\_ / \\/ \ \\ .
N\ /<"/Q/ \\ \‘\ \
/ T \ \ \ \\
~_ / \ | \ \
~J | A/ | \\ \
Két cau dang tam giac Dang tron

Mait rong vo han

Mit chuyén tiép
Vi tri cac nut trong hé can ddm bdo céc diéu kién sau

+ Cac gbc trong cua phan tir tim phai nhé hon 180°, t6t nhat 1a gan 90°, hodc it ra 1a tir 45° dén
135°.

+ Ty sb chiéu dai giita 2 canh (d6i voi tAm tam giac d6 1a ty s6 cua canh dai nhat/canh ngan
nhét, ddi véi tém tir gide do la ty sO cua 2 duong thang di qua trung diém 2 canh ddi dién nhau) khong
duogc qué 10, tot nhat 1a gan bang 1 hodc it ra cling phai <4 va khong duoc >10.

+ Ddi voi tm tir giac, 4 nat co thé khong dong phang, tuy nhién nhu vy s& c6 hién tuong
xoan, do d6 nén chon cac tim sao cho c6 4 nut ddng phang hodc léch mit phang khong nhidu 1am.
2. H¢ toa d¢ dia phuong (Local coordinate system)

M3di phan tir tim déu c6 mot hé toa do dia phuong cua no, duoc dung dé xac dinh phuong cua tai

trong, vat liéu va noi lyc, goi 1a 123. Tryc 3 vudng goc voi mat phéng phan ti, con truc 1&2 nam trong
mit phang phan tur. Can phai ndm vimng quy tic hé toa d6 dia phuong cua phan tir dé tranh nham 14n

trong viéc nhap so li¢u va viéc st dung két qua ndi luc

gbc xoay hé truc

bé khai bao hé toa do dia phuong cua phén tlr tAm, ta sur dung hé toa do dia phuong mac dinh va
Hé truc méic dinh cua phﬁn tir tAm :

+ Mait phing 2-3 1a mit phang thang ding, song song véi truc Z
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+ Truc 2 ¢6 chiéu hudéng 1én, trir trudng hop dbi voi phan tir ndm ngang, liac do truc 2 s& c6
chiéu +Y.
+ Truc 1 duogc xac dinh tir tryc 2&3, luén c¢6 phuong nam ngang, thuc mat phang XY.

Goc xoay hé truc duge su dung trong truong hop hé truc thyuc té ctia phan tir khong glong v6i hé
tryc mdc dinh, d6 la goc xoay (tinh bang d6) cua truc 1&2 quanh truc 3 tir hé truc mic dinh dén hé truc
thuc té. Cac vi du vé& goc xoay xem minh hoa trén hinh sau :

z Hang 1  : Goc hé truc = 45°
Hang 2  : Goc hé truc = 90°
Hang3 : Goc hé truc =0°
Hang 4 : Goc hé truc =-90°

vaQ«\

P T Trge 3 vudng géc mat phang
va c¢6 chidu hudng ra, vé phia
. nguoi quan sat

3. Pac trlrng tiét dién (Section)

Dic trung tiét dién cta tam 1a mot tap hop cua vt liéu va hinh hoc, dung dé dién ta mat cat ngang
cia mot hay nhiéu phan tir tim. Tiét dién tdm duoc khai bao doc 1ap voi tam, va sau d6 dung dé gan
cho phén tir mit (area object).

a. Loai phan tir (type) : phan tir mat gdm c6 cac loai sau
+ TAm (shell) : dugc phén tich ¢ ddy, mdi nut s& c6 6 bac tu do gdm 3 chuyén vi thiang va 3
chuyén vi xoay, c6 kha nang chiu lyc va moment.
+ Phang (plane) : 1a dang phan tir khoi 2 chiéu, c6 kha nang chiu lyc nhung khéng chiu
moment, c6 2 loai 1a phan tir bién dang phang va phan tlr (mg suét phang.
+ Phan tir khéi dbi ximg (Asolid) : mdi nut ¢6 3 béc tw do 1a 3 chuyén vi thang, c6 kha ning
chiu luc nhung khong c6 kha nang chiu moment.

Trong gido trinh nay khong xet 2 loai phan tir sau.

Dbi voi phan tir tdm ciing chia 1am 3 dang :

+ Phan tir mang (membrane) : chi chiu lyc va moment (xodn) trong mat phing.
+ Phan tir san (plate) : chiu lyc vudng goc mat phang va cac moment udn.
+ Phan tir tam tong quat (shell) : 12 tong hop cia 2 loai trén.

b. Céc loai chiéu day
C6 2 loai cong thirc tim phuy thudc theo chidu day tam.
+ T4m day (thick-plate) : 6 ké dén anh huéng do bién dang cét theo chiéu day tam.
+ Tadm mong (thin-plate) : khong ké dén anh hudng do bién dang cit theo chiéu day tim.

Bién dang cat c6 anh hudng rat 16n néu chiéu day tdm 16n hon tir 1/10 dén 1/5 chiéu dai nhip cua
tAm, ciing nhu ddi véi nhitng ving tap trung tng suit vi du nhu nhing vi tri thay doi chiéu day dot
ngdt hodc vi tri 16 san.

St dung cong thic san day s& chinh xac hon tuy nhién do chinh xac cta san day phu thudc nhidu
vao hinh dang va cach chia 6 san. Cong thirc san day khong anh huéng dén két cdu mang.

M3di phan tir tim c6 2 loai chiéu day : chidu day mang (membrane) va chiéu day uén (bending).
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+ Chiéu day mang dugc st dung dé xac dinh trong lugng va khéi lugng ban than cua phan tir
cling nhu xac dinh d¢ cung trong mat phang clia tAm
+ Chiéu day udn duge sir dung dé xac dinh do cung chéng udn cua tim
Thong thudng thi 2 loai chiéu day nay bang nhau, trir mot sd truong hop dac biét vi du nhu ddi voi
tam co tiét dién luon song.

4. Khoi lwgng (mass)

Trong cac bai toan phan tich dong, khéi lugng cua két cau duoc st dung dé xac dinh cac luc quan
tinh. Khoi lwong phan bd trén tim déu dugce don vé cac nut thanh cac khéi lwong tap trung trude khi
tinh toan phan tich.

5. Trong lwgng ban than (seﬂ-weight load)

Tai trong do trong luong ban than cua tam c6 thé dugc 4 ap dung vao mot truong hop tai trong bat ky
va sé tac dong dén moi pan tur trong he. Dbi véi phan tir tAm, tai trong do trong lwong ban than 13 luc
phan bd trén toan dién tich tdm c6 chiéu huéng xubng, cuong do luc bang trong lugng riéng cua vét
liu * chiéu day mang * hé s trong lugng ban than

Heé s trong luong ban than 1a mot hé s6 chung cho tit ca cac phén tir cia hé trong mot truong hop
tai trong. Trong luong ban than s€ cung vdi tai trong ngoai tac dung 1€n hé trong truong hop tai trong
do6 sé gay ra ndi luc, chuyén vi ... trong hé.

6. Tai trong phan b6 déu (uniform load)

Tai trong phan bd déu 1a luc phan b tac dung 1én mit trung tdm ctia phan tir, co gia tri bang nhau
trén sudt dién tich mat tAm. Phuong cua luc ¢ thé duoc khai bao theo phuong cia hé toa do téng thé
hodc theo phuong cua hé toa do dia phuong, va cudi cung quy ddi theo hé toa do dia phuong va dugc
cong don lai voi nhau.

Cuong do luc c6 don vi 1a luc/1 don vi dién tich.

7. Ap luc tac dung trén bé mit (surface pressure load)

Ap lyc trén bé mat tim duoc ding dé khai bao ap luc bén ngoai tac dung 1én bt ky mit nio trong 6
mat cta tdm (quy wdc tén mat tAm xem hinh trang 10, mat dudi 1a 5, mit trén 13 6, cac mit bén 1a 1-4).
Ap lyc luén tac dung theo phuong vudng goc véi mit tim va co chiéu duong hudng vao phia trong
tAm.

Cuong do ap luc co thé 1a hang sb trén bé mat tAm hodc dugc ndi suy tur nhiing gia tri cho tai cac
nut. Nhiing gié tri cho tai cac nut thuong duge xac dinh tir mau gia tri nat (Joint Patern). Joint patern la
cach d& dang nhit dé nhap s6 liéu ap luc nudc (thay doi tuyén tinh theo 1 phuong nao do).

8. Noi lwre va trng suit (internal force, stress)

Ung sudt cta phan tir tim 1 liee trén mgt don vi di¢n tich xudt hién bén trong thé tich phan tir dé
chéng lai tai trong ngoai. Cac ung suat nay gom :

+ Ung suat phap trong mat phang S11, S22

+ Ung suat tlep trong mit phang : S12

+ Ung suat tiép vudng goc mat phan tu: S13, S23

+ Ung suit phap vudng goc mét phan tur : S33 (thuong cho bang 0)

Ba loai ing suét trong mit phang la hang 5O ‘hoac bién thién bac nhat doc theo chiéu day tam Hai
loai g suét tiép vuong goc dugce cho la hang s6 doc theo chiéu day tam du thuc té tng sut tiép phan
b6 dang parabol, bang 0 6 2 mép trén va dudi va dat gia tri 16n nhét tai mat trung tam.

Noi lyc cua phan tir tim 13 luc va moment trén mot don vi chiéu dai trong mat phang tam, d6 1a
tich phan ciia cac thanh phan mg suét trén chiéu day phan tir. Cac ndi luyc nay bao gom :

+ Lyc doc tryc trong mat phang :F11, F22
+ Luyc cat trong mit phang : F12
+Moment uén : M11, M22
+ Moment xodn : M12
+ Luc cit vudng goc mit phang : V13, V23
Can nam vimng quy udc cta ndi lyc : Chidu duong dugce thé hién trén hinh sau
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Don vi : luc,
moment trén 1 4
don vi chiéw R
dai trong mp

N Axis 2 » Axis 2

M-MIN 47 M-MAX

- \\ANGLE Axis 1 AT \~" \ANGLE Axis 1

.\ Lyc cat vuong
. : \ g(’)c l’nat phéng
\ " khong thé hién

i1 * | jz j1 jz

Luc doc truc va luc cat trong mat phang Moment uon va moment xoan

F-min, F-max, M-min, M-max la cic luc va moment theo cac phuong chinh (phuong c6 luc cat
F12 va moment M12 = 0), chiéu duong ctia goc biéu dién phuong chinh nhu trén hinh vé.

Céc thanh phan tng suat va ndi luc ctia tim dugc tinh toan trong tat ca cac truong hop phan tich do
tai trong, do dao dong ... gy ra.

VII. Nit va bac tu do (Joint, degree of freedom):
1. Tong quan

Nt 1a ddi twong co ban nhit trong viéc phan tich két cau, nit 1a diém lién két giita cic phan tur. Tai
vi tri gbi tua, chuyén vi cta niit theo phuong gbi tua da dugc biét, cic chuyén vi con lai s& 13 4n s6 cta
bai toan va duogc xac dinh khi phan tich hé (phuong phap chuyén vi). Chuyén vi theo cac phuong cua 1
nuat goi 1a bac ty do.

Nt ¢6 nhiéu chtrc nang:

+ Tt ca céc phﬁn tr duge ndi voi nhau tai cac diém nat tao thanh hé két cau.

+ Hé két cau ndi voi dat bang cac lién két gbi (restraint) hodc cac lién két dan hoi (spring) tai
cac nut.

+ Céc rang budc nhu rang budc cung hoic rang budc dbi xtimg duge ap dung thong qua viée
khai bao sy rang budc (constraint) ctia cac nut.

+ Nut dugc st dung nhu 1a mét vi tri co thé dat tai trong tdo trung.

+ Céc khéi lwong phan bd trén thanh hay tdm dwoc don vé cac diém nut.

+ Tat ca tai trong tac dung va thanh hoac tam déu duge dua vé nut dé thiét 1ap phuong trinh can
bang.

+ Chuyén vi ctia nat chinh 14 4n s6 cta bai toan.

Khi nhép s6 liéu trong Sap2000, nut dugc tu dong tao ra tai cac dau thanh va tai cac gbc cua phﬁn
tir tam, nut cling c6 thé duoc thém vao bang cach khai bao doc 1ap.

St dung tinh ning tuy phan chia (auto meshing) ctia phan tir thanh hodc tim s& tao ra thém nhiing
diém nut trong qua trinh phan tich.

Bén than ntt cling c6 thé duoc xem nhu 1a mot phﬁn ttr, mdi nat déu c6 mot hé toa do dia phuong
riéng ctia n6 dung dé khai bao béc tir do, lién két va tai trong. Trong nhiéu trudng hop, ta co thé khong
can thay d6i hé toa d6 dia phuwong mic dinh cia nut.

C6 6 thanh phan chuyén vi tai mdi nat: 3 thanh phan chuyén vi thang va 3 thanh phan chuyén vi
xoay, cac chuyén vi nay dugc xac dinh theo phuong cua hé toa d6 dia phuong cua nut. Cac chuyén vi
clia tit ca cac nut (cac an sd ca bai toan) s& duoc xac dinh khi thye hién tinh toan phén tich hé.

Nut co thé chiu lyc tac dung tryc tiép boi tai trong tap trung tai niit hodc gian tiép bai phan lyc xuat
hién trong cac lién két gdi hodc lién két dan hoi.

Vi tri clia nit va phan tir dong vai tro quan trong trong viéc quyét dinh d chinh xéac cua hé két cau,
mot vai yéu té can luu ¥ khi khai béo cac phan tir (d6ng thoi voi khai bao nit) :

+ S6 lugng phan tir du ¢é miéu ta hinh dang cta két cau, ddi voi nhimng cu kién c6 dang thang
thi mot phan tir 1a di, ddi voi nhiing thanh cong hodc mit cong sir dung nhiéu phan tir thang xap xi
duong cong, mbi doan thang tmg véi mot cung 15° hodc nho hon.
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+ Bién ctia phan tir ciing nhu 13 vi tri cac nat cAn phai dit tai nhimg vi tri (diém, duong thang,
mat phfmg) c6 sy gian doan vé vat liéu, chiéu day tiét dién va cac dic trung hinh hoc khac, vi tri c6
lién két ndi dat, nhitng vi tri co luc tap trung (trir phan tir thanh c6 thé dit luc tip trung trén thanh),
bién cua hé két cu.

+ Tai nhiing ving c6 su thay d6i 16n vé tng suét (hodc ung suat thay d6i dot ngdt), cac phan tir
tAm can dugc chia day hon, khoang cach gilta cac diém chia gan hon.

+ Trong bai toan phén tich dong, néu can xét sy dao dong trén chiéu dai nhip cta thanh can
phai chia nho thanh thanh cac doan nho vi khdi lugng trén thanh duge don vé nat va khong con khobi
luong phan bd doc chiéu dai thanh nita.

2. H¢ toa d¢ dia phuong cua nut

MB&i ntit déu c6 hé toa d6 dia phuong riéng ctia nd dugc sir dung dé khai bao bac tu do, lién két gbi
va tai trong tac dung tai nut ngoai ra con dung dé xac dinh cac két qua lyc tai nat. HE truc toa dg dia
phuong ctuia nit cling dugc goi la 123, mac dinh trung voi hé truc XYZ cua hé toa do téng thé.

Phuong mic dinh ndy gan nhu la khong can thay d6i trong da s6 cac truong hop, tuy nhién vi mot
muc dich ndo d6 (thudng 1a khi khai bao lién két £01 xién) ta co the thay doi phuong cua hé truc 123
bang cach xoay hé truc 123 tir phuong mic dinh dén phwong thyc té.

C6 3 gbc xoay a, b, ¢ dé xac dinh phuong cta hé truc toa d6 dia phuwong 123 :

+ Pau tién hé truc X Y Z xoay quanh truc Z mot goc laa > hé truc X' Y' Z

+ Tiép theo hé truc X' Y' Z xoay quanh truc Y' mot goc 1a b = hé truc X" Y' Z'

+ Cudi cung hé truc X" Y' Z' xoay quanh truc X" mét goc 13 ¢ = hé truc X" Y" Z" tring v6i hé
truc 123 thuc té can khai béo.

1
AZ z VA Z' \z

al>
a

3. Bac tu do (degree of freedom)
Bién dang cua hé két cau duoc xac dinh tur chuyén V1 cua cac
nat. Mdi nit trong hé déu ¢6 6 thanh phan chuyén vi :
+ Ba thanh phan chuyén vi thang theo phuong hé toa do
dia phuong goi 1a U1, U2, U3
+ Ba thanh phan chuyén vi xoay theo phwong hé toa do
dia phuong goi 1a R1, R2, R3
Sau thanh phan chuyen vi nay goi la bac tu do (DOF) cua
nut, cac thanh phan chuyén vi caa nat duge dién ta nhu trén hinh
Ve.
MB&i bac tu do trong mé hinh két cdu ¢ thé c6 mot trong cac
dang sau :
+ Hoat dong (active) : gia tri chuyén vi ciia nit theo phuong bac ty do d6 13 an s6 ciia bai toan
va s€ dugc xac dinh trong qua trinh tinh toan phan tich.
+ Lién két (restrained) : gia tri chuyén vi dugc cho truéc (bang 0 hoic bang chuyén vi cudng
burc), phan lyc twong tmg theo phuong lién két dugc xac dinh trong qua trinh tinh toan phan tich.
+ Rang budc (constrained) : gia tri chuyén vi dugc xac dinh thong qua chuyén vi cua nut khac.
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+ Rdng (null) : chuyén vi khong anh hudng dén két cu va duoc bo qua trong qua trinh phan
tich.

+ Khéng kich hoat (unavailable) : nhitng thanh phan chuyén vi khong xét dén trong qua trinh
phan tich.

a. Bac tu do kich hoat va khong kich hoat :

Nguoi su dung co thé khai bao s bac tu do dugce kich hoat ciia nut trong mo6 hinh két cau. Mic
dinh, tit ca 6 bac tu do déu duogc kich hoat. Ddi véi nhirng két cu phfmg, can khéng ché s6 bac tu do
duogc kich hoat, vi du trong mat phfmg XZ hé dan phéng chi can kich hoat 2 bac tu do 1a UX va UZ, hé
khung phang can kich hoat 3 bac ty do 1a UX, UZ va RY.

Bit ky céc do clng, tai trong, khéi luong, lién két ... theo phuong nhiing bac tu do khong dugc
kich hoat déu bi bo qua trong qua trinh phén tich

Bac tu do duoc kich hoat c6 thé 1a bac tu do hoat dong, lién Kkét, rang budc hoic rong.

b. Lién két (restrained) va phan luc (reaction):

Néu chuyén vi ctia nut theo mét phuong nao do trong sd cac bac ty do duoc kich hoat da biét
duogc gia tri vi du nhu tai cac vi tri gbi tira thi bac tur do do goti la da co lién két. Gia tri chuyén vi cta
gdi c6 thé bang 0 hoac khac 0 (trong truong hop gdi twa chiu chuyén vi cudng birc). Luc tac dung theo
phuong lién két gbi dé ngin can chuyén vi ctia nat duoc goi 12 phan luc (reaction), gia tri phan luc
duogc xac dinh tir viéc phan tich tinh toan hé.

Céc bac tu do khong dugc kich hoat ciing ¢6 thé xem nhu 13 cac bac tu do c6 lién két gbi, tuy nhién
nhitng bac ty do d6 khong dugc xét trong qua trinh phén tich két cau.

4 2 5 Nt Lién két
Tatca U2, RI,R3
1 U3
2 Ul, U3, R2
3 Ul, U3
Z
1| Gbididong 2 Ngam 3 | Gbi cb dinh Global
% I
7 /ﬁ;%w X
H¢ khung phéng XZ
7
H¢ khung khong gian
8 , A 1k
5 Nut Lién két
6 1 U1, U2, U3
I 2 U3
3 | Ngam 3 Ul, U2, U3, R1,R2,R3
% 4 Tu do
. 4 1% Z
1 | Khép cau

it i G6i dan hdi

2 | Gbi di dong

X" Global

Ngoai lién két gbi cing, cac nut trong h¢ con co thé co lién két dan hoi (spring) theo cac phuong
khac nhau, chuyén vi ctia cdc gdi dan hoi sé& ty 1¢ thuan voi phan luc trong lién két (= phan luc / d6

- Trang 16 -



Tinh toén va thiét ké két ciu bang Sap2000

cting gbi). Tuy nhién bac tu do ctia cac gbi ndy khong phai 14 loai restrained ma thudc loai hoat dong
(active)
c. Rang bugc (constrained):

Mot nat nao d6 c6 cac bac tu do c6 mdi lién hé véi nhitng bac tu do ciia mot nut khac dugc goi
1a rang budc. Trong mdt nhoém nut bi rang budc vdi nhau, chuong trinh s€ ty dong xac dinh nat chu va
tr d6 chuyén vi cta cac nut bi phu thude s€ dugce xac dinh tir chuyén vi ciia nut chd. Néu bac ty do bi
rang budc cling la lién két gobi thi lién két goi do cling s€ ap dung cho toan bd nit trong nhém rang
budc.Co 2 dang rang bude thuong str dung : Cting (body) va tam (diaphragm)

¢.1 Cirng (body) : Cac nat trong nhém rang budc s& chuyén vi cting nhau nhu trong mot khoi
tuyét doi ciing 3 chi€u. Rang budc nay dung dé:

+ Khai bao mot mdi ndi cimg giir cac thanh khong dong quy.
+ Néi nhitng phan h¢ khong chung diém nut voi nhau
+ Néi nhirng thanh c6 d6 1éch tdm vao phén tlr tAm
Néu nat i 1a nat chu va j 1a nat phu thude, thi 6 bac ty do cua diém j déu duge xac dinh tir cic bac
tu do cua diém 1 :

uy =uy +ry *Axz - r3 * Ax; rii = ryj
uz = uz +r3 *Axp - ri A4 x3 r2i = ry
uzj = uz + ry *Ax; - vy * Ax; r3i =13

Nhu vay toan bd 6 bac ty do ciia cac nit phy thude déu bi rang bude véi cac bac tu do ctia nut chit

¢.2 TAm (diaphragm) : Cac nut trong nhom rang budc s€ chuyén vi cling nhau nhu trong mot
tam c6 do cing trong mat phang rat 16n, c6 nghia 13 nhimg nat bi rang budc s& duoc ndi voi nhau bang
nhiing lién két co d6 climg trong mat phang 1a v cing nhung khong anh hudng dén bién dang ngoai
mit phang. Rang budc nay sir dung dé mé hinh cac nat thudec mot mit phang san bang bé tong, thuong
c6 do cimg trong mit phang 14 rat 1on.
St dung rang budc kiéu nay ciing ¢6 mét lgi ich 16n trong nhiing bai toan phan tich dao dong theo
phuong ngang, gitip 1am giam nhiéu kich thudc bai toan tim gié tri riéng.

Nut phu thud

Nut phy thude o
| Nutchu:

“-. g N1t phu thude

X Y

Str dung rang budc kiéu diaphragm dé mé hinh cac nit thudc san cimg
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Néu nat i 1a nat chu va j la nat phu thude, thi 3 bac tuy do cua diém j dugce xac dinh tir cac bac tu do

ctia diém i nhu sau:

uy =up —r3 *Ax; Uy = uz +ry *Axg F3i = T3

d. Hoat dong (active):

Tat ca cac bac ty do duoc kich hoat ma khong phai lién két ciing khong phai rang budc thi
thudc loai hoat dong hodc rSng (null). Chuong trinh s€ tu dong xéac dinh bac ty do nao hoat dong dua
trén cac dac tinh sau :

+ Néu ¢6 luc tac dung hodc h¢ c6 do ctiing theo phuong chuyén Vi théng nao do cua nut thi toan
bd cac bac tu do chuyén Vi théng cua nut d6 dugc cho la hoat dong (trr nhitng bac tu do khong kich
hoat hodc c6 lién két, rang budc)

+ Néu c6 moment tac dung hodc hé c6 do ctng theo phuong chuyén vi xoay niao d6 cia nut thi
toan bo cac bac tu do chuyén vi xoay cua nut d6 dugc cho 1a hoat dong (trir nhitng bac ty do khong
kich hoat hodc c6 lién két, rang budc)

+ Tt ca cac bac tu do cta nut chu trong nhom ntt rang budc déu 1a hoat dong

Mot nit ndi véi mot phﬁn tr thanh hodc tAm s& c6 cac bac tu do cta né 1a hoat dong, mot ngoai 1¢
1a d6i voi phan tir thanh dan nhiing bac tu do chuyén vi xoay 1a khong hoat dong.

Khi tinh toan két ciu, v6i N bac tu do hoat dong s€ c6 N phuong trinh can béng véi cac an sb 1a
chuyén vi cta cac bac tu do hoat dong. Khdi lugng tinh toan phu thudc vao gia tri cua N.

Néu theo phuong bac ty do nao d6 ma khong c6 d cimg thi bac tu do d6 phai duoc khai bao 13 lién
két hoac khong kich hoat, néu khong hé két cau s& bién hinh va chuong trinh sé bao 16i.

e. Rong (null):

Nhing bac ty do dugc kich hoat ma khong phai lién két, rang budc hay hoat dong thi 1a bac tu do
rong. Vi khong c6 luc tac dung, khong co do cimg theo phuong béc tu do, chuyén vi va phan luc bang
0 va khong anh huong gi dén hé. Chuong trinh sé ty dong loai ra trong qua trinh phén tich

4. Khoi lrong (mass)

Trong cac bai toan phan tich dong, khéi lugng cua két céu dugc st dung dé xac dinh cac lyc quan
tinh. Khoi lwong phan bd trén cac phan tir déu duoc don vé cac nut thanh cac khoi luong tép trung
trude khi tinh toan phan tich. Cac khdi luong theo 3 phuong chuyén vi thang thuong 1a bang nhau va
moment quan tinh cta khbi lugng thudng bang 0.

Néu can thiét phai khai bao thém khéi luong tap trung tai nut, ta co thé thuc hién 1énh gan khoi
luong cho nit theo cac phuong ciia bac ty do, nhitng khéi luong theo phuong cé lién két duge bod qua.

Khéi lwong = Trong luong / gia toc trong truong (g)

Moment quéan tinh khéi lwong = Trong lugng * (ban kinh quan tinh)® / gia tdc trong trudng (g)

5. Tai trong tap trung (force)

Dugc st dung dé khai bao luc va moment tap trung tai nit, phuong cuia tai trong tap trung cé thé
theo cac phuong cua h¢ toa do téng thé hodc hé toa do dia phuong cua nut. Gia tri cua tai trong cé thé
khac nhau trong céc truong hop tai. Luc hodc moment doc theo phuong ctia bac tu do co lién két s&
1am ting thém phan lyc trong gbi nhung khong anh hudng dén két ciu. ﬂ

* Chuyeén vi cudng buc

6. Chuyén vi cudng birc ciia goi tua (displacement) tai gbi khai béo 1 :
Dugc su dung dé khai bao cac chuyén Vi . Uz N -1.000 ..
thang hodc xoay cudng birc cua gbi tya theo * ) Chuyén vi quy doi
; g hog vy N g ] g; T theo phuong cia hé toa

cac phuong cua hé toa do tong thé hodc hé 7 d6 dia phuong 14 :
toa d§ dia phuong cua nut. Gia tri ciia chuyén Ul=-0,5; U3=-0,866
vi cudng birc theo phuong cuia hé toa do tong GLOBAL * Chi c6 chuyén vi U3
thé s& dwoc chuyén dbi thanh cac gia tri X 3 m6i anh huong den he,

chuyén vi theo phuong h¢ toa do dia phuong, \ @(1 Eglé ;23};210 211 nllf ltrgzg
va chi nhiing chuyén vi cudng bic doc theo 77 ™ ohan tich. tinh toan
phuong bac tu do ¢é lién két méi 1a nguyén U3 =-0.866

nhan géy anh hll'é’l’lg dél’l két Cé{lu. UZ = -1.000

- Trang 18 -



Tinh toén va thiét ké két ciu bang Sap2000

LAM QUEN SAP2000 (GETTING STARTED)

1. M6 hinh két cu :

Sap2000 phan tich va thiét ké két ciu bang cach sir dung mé hinh do ngudi dung xay dung trén nén
giao dién cua chuong trinh. M6 hinh thudng bao gdm cac thanh phan chinh sau day :
- Bon vi (Unit)
- Béi tugng (Object)
- H¢ toa d6 va h¢ ludi (Coordinate system and grid)
- Bac trung, dac tinh (Property)
- Trudng hop tai trong (Load case)
- Truong hop phan tich (Analysis case)
- T6 hop (Combination)
- Tham sb thiét ké (Design setting)
- Tham s6 thé hién hinh anh va két qua (Output and display definition)

Giao dién chuong trinh Sap2000 cung cép rat nhiu tinh ning manh dé xay dung mé hinh, nguoi sir
dung cé thé bat dau véi mot mo hinh so bd (co thé duoc tao tir cac md hinh mau trong Sap2000, hodc
tir cac phﬁn mém khac nhu Autocad, Excel ...), sau d6 sir dung cac 1énh dé hoan thién mé hinh mot
cach nhanh chong.

1. Pon vi :

Sap2000 lam vi€c voi 4 loai don vi chinh : Luc, Chiéu dai, Nhiét do, va thoi gian. Chuong trinh co
san nhiéu nhom don vi dé chon nhur 13 "Kip, in, F" (Lyc = kilopound, chiéu dai = inch, nhiét d6 = °F)
hodc "kgf, m, C" (Luc = kilogam luc, chidu dai = mét, nhiét d6 = °C). Thoi gian luén ludn tinh bang
gidy (sec).

Mot didu quan trong can phai luu ¥ d6 1a sy khac nhau giita Khdi luong (mass) va Trong lugng
(weight). Khéi lugng chi dwoc sir dung dé phan tich dong va tinh luc do gia toc gy ra. Trong lugng
1a Iwe va c6 thé tic dung vao két cdu nhu bat ky cac luc khac (lyc phan bd). Phai chic chan sir dung
don vi cta lyc dé khai bao gia tri cta trong lugng (vd : kgf, ton ...), va sit dung don vi khéi luong
(=luc*gidy*/chidu dai) dé khai bao gia tri cia khoi lugng. (Trong truong hop thong thuong : khéi
luong = trong luong / gia tdc trong truong (g) - twong tng véi don vi dang str dung)

Khi bat ddu mot mé hinh méi, nguoi sir dung can nén khai bao hé don vi sir dung chinh, goi 1a hé
don vi gbc (base units) cia mo hinh. Tuy nhién bat ctr liic ndo, ngudi sir dung ciing c6 thé thay doi hé
don vi str dung d¢é tién cho viéc nhép s6 liéu hodc viéc xem két qua, lic d6 cac gia tri theo hé don vi cii
s tu dong quy ddi theo hé don vi méi, va duge luu gilt trong file s6 liéu theo hé don vi géc.

Don vi do goc dugc sir dung nhu sau :

- Hinh hoc : nhu goc h¢ truc toa d6 ... luén luén dung don vi do.
- Chuyen vi goc xoay : luén luon dung don vi radian.
- Téan sb goc : ludn ludn dung don vi vong/gidy (Hz)

2. Pdi twong :

Céc thanh phan thuc cta cong trinh dugc mé hinh bang cac d6i tuong, sir dung giao dién chuong
trinh Sap2000, ngudi sir dung c6 thé "v&" (draw) hinh dang hinh hoc cua ddi tugng, sau d6 "gan"
(assign) cac didc tinh va tai trong vao dbi twong dé hoan tt viéc mo hinh cau kién thuc cia céng trinh.

Pbi tugng thuong gém cac loai sau :

- Péi tuong diém (Point object) : thuong sir dung la nut (Joint), nat dugc tu dong tao ra tai cac
goc hoic tai cac dau cta cac phan tir, 1ién két chi co thé xudt hién tai cac nit.

- D01 tuong duong (Line object) : thuong s dung la thanh/day cang (Frame/cable), dung dé mo
hinh cac cdu kién nhu dam, cot, gidng, dan va day cang.

- D01 tuong mat (Area object) : dung dé mé hinh két cau tuong, san ciing nhu cac két ciu khdi
c6 g sut phang hodc bién dang phang.
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- Béi tugng khdi (Solid object) : dung dé mé hinh két cau khéi 3 chiéu.
Theo quy tic chung, hinh dang cua d6i twong phai tuong tng v6i hinh dang thuc ctia cau kién.
Trong cic phan mém phan tir hitu han khac, hodc trong cic version trudc ddy ciua Sap2000, doi khi
can phai chia cac phan tir thanh c4c phan tr nhé hon dé tinh toan, trong version 9 cua Sap2000, dicu
nay khong can thiét néu dung tinh nang ty dong chia nho, do d6 doi tuong trong mod hinh ciing tuong
ung véi cau kién thuc té. Nguoi st dung co thé khai bao cac thong so6 cua viéc chia nhé nhu 1a s6
lugng, chiéu dai 16n nhat ctia phan tir con ...

3. H¢ toa do va hé ludi

Mdi mo vhinh déu duge xay dung trén mot h¢ toa d chung, goi l1a hé toa do téng thé (Global) XYZ,
c6 truc Z thang dung hudng 1€n, trong luc (gravity) mac dinh sé theo phuong -Z.

Ngug‘yi st dung cling c6 thé khai bao thém nhiéu hé toa do be‘ing cac tham sb toa d6 XYZ cua géc
toa do can thém va cac goc xoay Z, Y', X".

V&i mdi hé toa do (tong thé hodc thém), nguoi st dung co thé khai bao mot hé ludi (grid) 3 chiéu
dugc str dung nhu nhitng dudng truc dung dé dinh vi cac ddi tuong trong mé hinh. Mdi hé ludi c6 thé
theo hé toa do Vugng gdc (Cartesian) hodc t}}eo hé toa d6 tru (Cylindrical). Khi v& cac’ ddi tuong, dler}l
nut s€ ty dong bat dinh (snap) vao giao diém cua hé ludi (trr khi nguoi sur dung tat chirc nang bat
dinh). Khi di chuyén cic duong ludi, ngudi st dung cé thé lya chon dé€ cac diém nut cling di chuyén
theo hodc khong.

Ngoai ra, mdi ddi tugng trong mo hinh déu c6 mot hé toa do dia phuong (Local) ciia n6 goi 1a 123.
H¢ toa dg dia phuong thi khong c6 hé ludi.

4. Dac trung, dac tinh :
Céc dic trung dugc sir dung dé gan vao cac ddi tuong dé khai bao tinh chit co hoc cua dbi tuong
trong mo hinh.

~ Mot sb ddc trung nhu tinh chét vat lidu, ddc trung tiét dién .. phai dugc khai bo trude khi gén cho
doi tuong. Vi du, trong mot mo hinh co6 :

- Mot déc trung vat liéu co6 tén la BETONG.

- Mot dic trung tiét dién c6 tén 1a CN20x30, mot dic trung tiét dién c6 tén 1a TRON3O0, ca hai
déu str dung vat liéu BETONG.

i Néu nguoi sir dung gan dic trung tiét dién CN20x30 cho mot phan tir thanh, thi bét ky nhiing thay
doi nao cﬁq dac trung vat liéu BETONG hodc dac trung tiét dién CN20x30 déu’duqc tu dong ap dung
lam thay doi tinh chat cua thanh d6. Néu mot déc trung khong dugce gan cho doi twong thi khong anh
hudng dén mo hinh.

Mot sO dic tinh nhu giai phong lién két tai dau phan tr (Release) hodc lién két ndi dat duogc gan

truc tlep cho ddi twong. Nhitng dic tinh nay chi c6 thé thay d6i bang viéc gan mot dac tinh khac cho
cung ddi twong, nhitng dic tinh nay khong c6 tén va khong ton tai doc 1ap vai ddi tugng.

5. Truwong hop tai trong

Téi trong qéi qhung 1a nhing tac dong vao két cdu nhu lyc, 4p luc, chuyén vi cudng buc, thay doi
nhiét do, gia toc nén ... Mot tap hop nhimg tai trong do cung mot nguyén nhan gay ra goi la truong hop
tai trong. Nguoi sur dung c6 thé khai bao nhiéu truong hop tai trong néu can, thuong 1a tinh tai, hoat tai
dung, gio, nhiét, dong dat ..

Sau khi khai béo cac truong hop tai trong, nguoi st dung can khai bao gia tri tai trong va dbi tuong
chiu tac dong thudc truong hop tai trong do. Gia tri tai trong gdm cac thong s : loai tai trong (luc phan
bd, lyc tap trung, chuyén vi cudng birc, thay doi nhiét do ...), cudng do tai trong, phuong tai trong.

Pé tinh toan tac dong cua tai trong vao két ciu, nguoi sur dung phai khai bao va chay cac truong
hop phan tich (analysis case) . Cac truong hop phén tich ding dé khai bao cac truong hop tai trong tac
dung nhu thé nao (vi du : tinh, dong ...) va két ciu s& duoc phan tich nhu thé nao (tuyén tinh, phi tuyén

).
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6. Truwong hgp phan tich :
C6 nhiéu kiéu ctia truong hop phan tich
- Tuyén tinh : gdm bai toan tinh, bai toan dong, bai toan 6n dinh, tinh toan tai trong di dong.
- Phi tuyén : gdm phan tich phi tuyén tinh nhu phén tich theo so dd déo va phan tich phi tuyén
theo thoi gian.

7. T6 hop :
T4 hop thudng goi la "combo", 1a t6 hop cac ket qué ctia mot hodc nhiéu truong hop phén tich hodc

cua nhiing to hop khéc, tat ca cac két qua cua tit ca cac dbi tugng trong mot to hop déu duogc t6 hop
theo cach gidng nhau. C6 4 kiéu t6 hop : ADD, ABS, SRSS, ENVE

Noi Iyc ding cho bai toan thiét ké trong Sap2000 phai dugc lay tir két qua t6 hop, do d6 néu chi co
1 truong hop tai trong thi cling phai khai bao 1 t6 hop chi gom ¢o 1 truong hop tai trong do. M01 bai
toan thiét ké deu c6 quy luat to hop tuong ung, do d6 nguoi s dung phai ndm vimg nguyén tac to hop
va khai béo t6 hop dung dé thiét ké dua trén 4 kiéu t6 hop co ban trén.

8. Tham so thiét ké :

Tinh ning thiét ké chi 4p dung duoc d6i voi phan tir thanh bang vat liéu bé tong cdt thép, thép hoic
nhom theo céc ti€u chuan cua My, Anh ...

Thiét ke két cau bé tong cot thép 1a di xac dinh dién tich cot thép cua tiét dién thanh gom cot doc va
cot ngang. Khi thiét ke, tiét dién dugc tinh toan theo 2 truong hop :

- Chu kién chiu uén : goi la Dam (Beam), ndi luc tai tiét dién chi c6 moment va luc cit. Déng
thoi cot thép doc chi tinh chiu moment Mss, do d6 véi nhitng ti€t di€n c6 My, tuong doi 16n can phai
kiém tra lai kha nang chiu lyc cua tiét dién.

- Chu kién chiu nén léch tam : goi 1la Cot (Column), ndi luc trong tiét dién gém luc doc,
moment theo 2 phuong M»,, Ms3 va luc cat. Cot doc dugc tinh todn tir lyc doc va 2 moment, day la bai
toan nén léch tam xién.

Céc tham s6 thiét ké gom : cac tham s clia timg tiéu chuan, to hop tai trong ding dé tinh toan -
kiém tra, cac gia tri tuy chon dugc ap dung doéi véi mot vai phan tir rieng 1¢ dung thay cho nhiing gia
tri mac dinh nhu hé so chiéu dai tinh toan ...

Pé tng dung dugc tiéu chuan thiét ké co trong Sap2000 dé thiét ké két cau bé tong cbt thép theo
tiéu chuan Viét Nam 1a mgt viéc lam kho khan va két qua doi khi it chinh xac. Sau day la mot cach
ma&i duge dé xuat va co két qua twong doi kha quan : sir dung tiéu chuan Canada CSA-A23.3-94 lam
nén tang, sau do khai bao cac thong so thiét ké dé phu hop voi ti€u chuan Viét Nam

- Khai béo cuong do bé tong f'c tuong img véi méc bé tong theo TCVN nhu sau :

Mac B¢ tong 150 200 250 300 350 400 500 600
R, (kg/cm’) 65 90 110 130 155 170 215 250
f'. (kg/em’) | 130.39 | 182.22 | 224.40 | 267.26 | 321.85 | 355.16 | 457.85 | 540.81

- Khai béo cuong do cdt thép fy twong g véi méac thép theo TCVN nhu sau :
Loai thép Al All Alll CI Cl CIII
R, (kg/cm’) 2100 2700 3600 2000 2600 3400

fyﬂcg/cmz) 2470.59 | 3176.47 | 4235.29 | 2352.94 | 3058.82 | 4000.00

- Trong cau kién chiu nén léch tdm (cot), can khai bao lai hé sd chiéu dai tinh toan k twong tng
v&i mac bé tong va ham luong cot thép (gia thiét) nhu sau:
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=

Mac bé tong

150 200 250 300 350 400 500 600

Ham luong p

1.0% 073 | 0.75 | 077 | 0.79 | 0.80 | 0.81 | 0.82 | 0.83
1.5% 0.64 | 067 | 069 | 071 | 0.72 | 0.73 | 0.75 | 0.76
2.0% 0.58 | 0.61 | 0.63 | 0.65 | 0.66 | 0.68 | 0.69 | 0.71
2.5% 054 | 056 | 0.59 | 0.60 | 0.62 | 0.63 | 0.65 | 0.66
3.0% 0.50 | 053 | 055 | 057 | 058 | 0.59 | 0.61 | 0.62
3.5% 047 | 050 | 052 | 053 | 055 | 0.56 | 0.58 | 0.59
4.0% 045 | 047 | 049 | 051 | 052 | 0.53 | 0.55 | 0.56
4.5% 043 | 045 | 047 | 049 | 050 | 0.51 | 0.53 | 0.54
5.0% 041 | 043 | 046 | 047 | 048 | 049 | 0.51 | 0.52
5.5% 039 | 041 | 043 | 045 | 0.46 | 0.47 | 0.49 | 0.50
6.0% 038 | 040 | 042 | 043 | 0.44 | 046 | 047 | 048

Clng c6 mot cach don gian hon 1a sir dung ti€u chuén thiét lgé bé tong My ACI 318-99 lam nén
tang, dat cac h¢ s giam cuong do bang 1. Cuong do bé tong /' lay bang cuong d6 R,/0,85; cuong do
cot thép f, lay bang cuong do R,, hé s6 k lay bang 0,7.

9. Tham s6 thé hién hinh anh va két qua

Cac thong s6 va két qua cua bai toan c6 thé xem theo nhiéu cach thé hién khac nhau :

- Thé hién két qua bang hinh anh 2 hoic 3 chiéu (biéu do, so dd bién dang ...).
- Thé hién két qua bang bang biéu duéi dang van ban Word hodc dang bang tinh Excel, hoic
dang co s¢ dir liéu Access.

Nguoi str dung c6 thé luu lai cac tham s thé hién dé tién cho viée xem lai két qua sau nay.

I1. Giao dién chwong trinh:

1. Man hinh Sap2000: bao gom
- Q&a ) chinh (Mail} Windows) : thé hién toan bo giag dién dd hoa cia chuong trinh. Cfrg ) nay
c6 thé di chuyén, thay doi kich ¢6, dong ... nhu cac cira s6 chuong trinh khac st dung hé di€u hanh
Windows. Dong tiéu dé chinh phia trén cung thé hién tén chuong trinh va tén ctia mo hinh hién tai.
- Day menu : gén; tat ca cac lénh duge dung trong Sap2000, mdi menu tuong (mg véi mot tap hop
cac 1énh cung tinh chat co ban.
- Thanh cong cu (Toolbar) cac nat 1énh trén thanh cong cu giup truy cip nhanh dén 1énh tuong
ung
- Cira s6 hién thi (Display Windows) : thé hién hinh anh do hoa ctia mé hinh, c¢6 thé thé hién ca
cac dic trung, tai trong, két qua ndi lye, chuyén vj ... S6 ctra s6 tir 1 dén 4, mac dinh 1a 2. Mdi cira b
c6 ndi dung, goc nhin, cach thé hién riéng. Chi c6 1 ctra s6 14 hién hanh (active) tai 1 thoi dlvem, cac
thay d61 vé cach the hién chi anh huong dén cira s6 hién hanh. C6 thé kich hoat cho mot cira s6 la hién
hanh bang cach kich chudt vao dong tiéu dé cua cura s6 hoac vao bén trong ctra so.
- Dong trang thai (Status Line) : thé hién cac thong tin
+ Chuong trinh dang thuc hién hodc $6 lugng cac dbi tuong dugc chon
+ Toa d0 cua con tré chudt
+ Hop don vi dé xem hodc thay ddi h¢ don vi hién hanh
+ Hop toa dd dé xem hoic thay d6i hé toa d¢ hién hanh
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+ Hop diéu khién dé xem két qua dao dong.

Day Menu Thanh cong cu

I3 SAP2000 - Cot do 500kV_VB_V9

File  Edit  Miew Define Bridge Draw Select  Assign  Analyze  Display Design  Options / Help

[l ™ "] /S & PR e [ 3w omz opz v O = 0 N e -l il

Ctra s0 hién thi:
soctaso=1+4

¥ I

- Ctra sO c6 mau sang
I . 2 1.:n \

7 la ctra s6 hién hanh

Dong trang thai

2D View 000 Y0.00 Z0.00 [GLoesL  ~|lkgt.mm.C ~|

SN— I
—

Cua s6 chinh cta chuong trinh

2. Cac nut 1énh trén thanh cong cu: Céic nat [énh duge tap hop theo nhom, cac nhom nit
1énh c6 theé dugc thé hién trén man hinh hodc khong thé hi¢n trén man hinh. Muon thay doi trang thai
hién/an nhom ntt 1énh nao doé thi kich chudt phai vao thanh cong cu va chon hodc hity chon nhoém nut
1énh tuong tng, riéng nhom nut co ban khong an dugc.

a. Cac nit Iénh thudc nhém Co ban (Standard)

O New Model (M hinh méi): Tao mé hinh dé tinh todn mot két chu moi.

= Open (M&): Mo mé hinh két ciu da dugc luu trén may.

= Save (Luu): Luu mé hinh két cdu vao may.

G-\. 9 2

B Print Graphic (In hinh): In hinh dnh dang thé hién trén ctra s6 hién hanh ra may in.

*? Undo: Huy tac vu vura thuc hién.

™ Redo: Khoi phuc lai tac vu vira huy be‘ing Iénh Undo.

4 Refresh Windows (Lam tuoi man hinh): Thuong sau khi thyc hién I¢énh, man hinh s€ cap
nhat lai nhitng thong tin méi va thé hién lai mé hinh, tuy nhién c6 vai truong hop man hinh khong tu
dong thé hién viéc cap nhat nén can phai refresh dé man hinh thé hién lai m6 hinh véi cac thudc tinh
da thay doi.
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(& | / ‘ﬁ Lock/Unlock ModNel (Khéa/M(y khoéa): Sau khi tinh toan ndi luc, Sap tu d(f)pg kh(§a
mo6 hinh d€ d€ phong cac thay doi dan dén két qua tinh khong con phu hop véi so do tinh. Néu mudn
chinh stra can phai mé khoa.

Run Analysis (Chay chuong trinh): Sau khi nhap day du dir liéu, can chay chuong trinh dé
may phan tich va tinh toan h¢.

2 Rubber Band Zoom (Phéng to 1 khu vuc) Kéo chudt quanh mot khu vuc nao d6 dé phong
to khu vuc do 1én.

L Restore Full View (Xem toan hé) Khi dang ¢ ché d6 phong to mudn trd lai Zoom toan bd
hé.

2 Restore Previous Zoom (Trd lai ché dd Zoom trudc do)

o Zoom In One Step (Phong to hinh anh Ién timg cip)
2

Zoom Out One Step (Thu nho hinh anh xudng timg cip)
Pan (Di chuyén khung nhin)
3d Set Default 3D View (Xem hinh anh hé dudi dang 3 chiéu theo gdc nhin mac dinh)

* Set XY View (Xem hinh dnh hé theo timg cdt mit bang) Cac cbt chinh 1a cac dudng ludi,
toa dg cac duong ludi phai dugce khai bao trudce.

" Set XZ View (Xem hinh anh mit dimg chinh XZ ctia hé theo timg luéi truc Y)

¥ Set YZ View (Xem hinh 4nh mat dung bén YZ cuia h¢ theo tung ludi truc X)
I3 X-Y Plane @ Z-15

8 X7 Plane @ Y=5.7

Xem hinh anh 2D theo mat bing XY Xem hinh anh 2D theo mit phang XZ
tai cot Z = 15m tai luoi Y =5,7m
[ 1 ] 1]

NN N N A B

o Rotate 3D View (Xoay goc nhin cta hinh anh 3 chiéu)
oo Perspective Toggle (Chuyén d6i qua lai giita hinh chiéu phdi canh va hinh chiéu tryc do)

D g 2 2 2 r b
| E Object Shrink Toggle (Chuyén doi qua lai gitra cach thé hién thu ngan phan tir hodac khong
thu ngan phan tur)
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Hinh chiéu 3D phéi canh Hinh chiéu 3D tryc do

Ji

i
K7 K

W

A

LN

AN N
L5

TN/

5

A Y T AN
= = o o

T RN

v . . - , N -2 . \ X1 A , ~ s A
Set Display Option (DPdt cac tuy chon hién thi): Dung dé kiém soat nhitng loai doi tuong
nao, va nhiing tinh chat nao cua doi tugng dugc thé hi¢n

Céc tuy chon nay chi anh hudng dén ctra s6 hién hanh.

Display Options For Active Window

Nut P. tit Thanh Téng quat chung
Joints Frames/Cables/Tendons General Wiew by Colors of
[ Labels Ténnut | I Label:  Tén thanh | [~ Shink Objects & Objects
¥ Restraints Gbituwa | [ Seclions Tiét dién | [ Ewtrude View (™ Sections
W Spiings G6i twa d.hdi | [ Releases LK d.thanh| | |~ Fill Objects = Materials
[™ Localdwes T.dO riéng | [ Localswes T.d0 riéng | ¥ Show Edges " Colar Printer
v Irvisible An | [ Frames Nat inView W Show Ref. Lines " white Background, Black Objects
[ Mot it Wiew [ Khong thé hién | [~ Show Bounding Boxes " Selected Groups
Khong thé hién | [~
freas— P. T TAm Soiids—P. Tw Khdi Links
I Labels Tén tim | [~ r [ Apply to AlNWindows
[ Sections Tift d}én B B -DK
[~ Local Awes T.dO riéng| | [ B
[} ™ ™

Cancel

Thudc tinh cua cac ddi tugng (Nut, Thanh ...) néu mudn thé hién trén man hinh thi chon dong
tuong ung.
Phan Tdng quat chung:

- Shrink Object: Céc phan tir trong hé khi thé hién trén man hinh duoc thu ngan lai con 70%.

- Extrude View: Hinh dang cua tiét dién cling dugc thé hién déy du trén man hinh (mac dinh
phan tir thanh chi dugc thé hién bang 1 doan thang, néu dung tiy chon ndy, phan tir thanh s& duoc thé
hién theo kich thudc thuc).

- Fill Object va Show Edges: T6 mau cac phan tir tim (mic dinh phan tir tAm chi duoc thé hién
bang bién ciia tim néu chon Show Edges, néu bé chon luon Show Edges thi phan tir tim giéng nhu 1a
khong c6 trén man hinh).

=
Khong thé hién
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- Show Bouding Box: gan gidng Extrude View nhung hinh dang thanh thé hién bang duong
vién.

3 XY Plane @ Z-24.9 (=13 3 XY Plane @ Z-24.9 =13

Chqn xem tén nut, ten’ 'plxlan tr th’anh Chon xem tén tiét dién thanh
va bd chon trang thai an cua nut

1457 1317 | 458 1214 | 452 - 02R%38 2 D258 %

2 5 3 g[ g g[
| 454 1324 | 455 1123 454 O028%38 DR 3R
| 452 1317 | 462 1228 1453 02R%38 D288

o = § %
| 4657 133z gl471 1334 1478 028138 E;ﬁ TR

g : : :
1458 1321 1468 e 451 02B%58 i

X-¥Y Plane @ 7-24.9

X-Y Plane @ 1-24.9

Thu ngan chi€u dai phan tir khi Chon t6 mau (Fill) phan tir tam
thé hién trén hinh

: 02Rx38 - D2R%3A . 02R%38 D838
. TZH7H o, EHIH .
@ 0zH8x38 & D&Ax38 6 0zH0x58

g g
. 028338 g, 0833 .

g £
: 02fsd A L o
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Chon Extrude View Chon Show Bouding Box

AR

y
VZANRY
O

4

..‘\ s

v
A
v

{r

7

b. Cac nut Iénh thudc nhém Hién thi (Display)

71_1 VShow Undeformed Shape (Thé hién hinh dang ‘chua bién dang cua h¢), I¢énh nay con duoc
dung dé hién thi lai hé véi cac dac tinh dugce chon trong phan Display Option.

“7 Show Deformed Shape (Thé hién hinh dang khi bién dang cia hé), xem bién dang ctia hé
tuong g véi truong hop tai trong dugc chon hoac xem bién dang twong ing voi cac dang dao dong
riéng.

- Show Forces/Stresses (Thé hién phan luc, biéu d6 ndi luc hodc biéu dd ung suét)

Jaints. .. BAm miii tén nho bén canh sé& trai xuéng dé chon d6i tuong:
Erames/Cables... - Joints: thé hi¢n phan lyuc tai cac nut

- Frames/Cables: Thé hién ndi lyc trong thanh.

- Shells: Thé hién ndi lyc trong tam

* Joints: | L~
.
Caze/Combo Q
o
Case/Combo Name |TT hd -
Chon Truong hop tai tron
C £ nop Ong i -, 1418.26 1417.96

can thé hién phan luc

o

—
=
Type
W' Shaw as Arows

/ Chon Show as Arrows:
T

hé hién phan lyc dang miii tén luc

]

F1=-1417.96
F2=-1431.07
F3=13523,59

Cancel

Bo chon Show as Arrows:
Thé hién phan luc dang ky hi¢u
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* Frames/Cables:

Member. Force Diagram for, Frames

Caze/Combo

Case/Combo Mame |TT - ChQQ Tmé'ng hQ’p tél tr(_)ng

can thé hién noi luc

- ]

o = Chon Thanh phﬁn noi lyc can thé hién
Cormponert _ - Axial Force: Luc doc - Torsion: Moment xoan

: ::""' F:’:e : ;”'S'm . - Shear 2-2: Lyc cat (chinh) - Moment 2-2: Moment uon (chinh)

ear 2- ament 2- z A

- ohowas Moo 33 - Shear 3-3: Luc cat (phu) - Moment 3-3: Moment uon (phu)
Scaling ChQn TS’ lé Vé bléu dé

* Auta —— } - Auto: tS’ lé tu déng

 Seak Factor - Scale Factor: nhap ty I¢ v€ neu ty 1& tu dong khong nhu y muon.
Optionz .

W Fil Diagram : Céc tuy chon the hién

I~ . Cancel - Fill Diagram: t6 mau (kin) bieu d6, néu bd chon bi¢u d6 thé hién

| ShowDelomed Shape bang céc tung do (cach v& quen thudc)

- Show Values: thé hién gia tri tung d¢ (phai bé chon Fill Diagram)

i3 Axial Force Diagram (BTGID90X)

Biéu dd Luc doc trong h¢
trudng hop tai trong Gid 90° phuong Y
(Fill Diagram) (Bo Fill Diagram, chon Show Values)

Biéu dd Luc doc trong h¢
trudng hop tai trong Gid 90° phuong X

¢. Cac nut Iénh thu¢c nhom Vé (Draw)

R Set Select Mode (Chuyén vé trang thai Chon), trang thai Chon 1a trang thai mac dinh cia
Sap, ¢ trang thai nay ta dung chuot dé nhan chon 1 hodc 1 sb dbi tuong trude khi thuc hi¢n cac I1¢énh
trén cac ddi tuong do.
C6 3 cach chon ddi tuong:

+ Dung chudt kich ngay vao vi tri ddi tuong can chon, néu mudn chon thém doi tuong khéc nira
thi kich tiép vao dbi tuong can chon thém.

+ Dung chudt kéo tir trai sang phai tao thanh 1 hinh chit nhat bao quanh cac ddi twong can
chon, nhirng ddi tuong (nut, thanh ...) nam hoan toan trong hinh chit nhat dé s€¢ dugc chon.

+ Dung chudt kéo tir phai sang trai tao thanh 1 hinh chir nhat bao quanh cac dbi tuong can
chon, nhirng ddi tuong (nut, thanh ...) nam trong hodc cit qua hinh chir nhat do6 s€ dugc chon.
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i3 X-7Plane @ Y-5.7 =3 i3 X-7Plane @ Y-5.7
Kéo chudt tur trai sang phai: Kéo chudt tir phéi sang trai:
Céc thanh 1321, 1240, 1344 va cac Cac thanh 1321, 1322, 1240, 1241,
nat 1450, 1460, 1191, 1255 s€ dugc chon 1344 va céac nut 1450, 1460, 1191, 1255

s€ duoc chon

1321 | 468 1327 1451 1321 |45l 1322 1451
3 3 B g
1171 1248 1205 1241 1192 Lol 124 1255 1241 | 152

== o o o

Il ] bl g

-0 Rl 0 -
Jlziaims 563 Jala 544 1137 1 sl s, Jl2iams 563 lala 544 1135 | bapal s,

® Set Reshape Element Mode (Chuyen sang ché d6 diéu chinh hinh dang cua phan tu): khi ¢
trong ché do nay, dung chudt nhan chon phan tir can thay dbi, sau d6 dung chudt kéo cac dau phan tir
dén vi tri méi.

i X-Z Plane @ Y=5.7 CFEX

P;perties of Object q 5]
Drawing Contiol Type Mone <space bar> Drawmg Control Type Mone <space bar»
7 A \ J A J
Kéo dau thanh tir nit 1450 dén ntt 1191
IHEEI:*J ___________ _Jdéﬂ 1322 |45 ] Jasd 1448 1322 1451
A 5
=| Chon phan tir 1321 ” < 0 -
3 : A 3 ) A
Faint
237 1171 1248 |25 1241 1152 I 237 i 1248 '1255 1241 | 182 1
. b g %
a62 J1231anes 543 Jais G4q 1138 | sl 154 g héZ2 J1231anes 541 Jais 544 1139 &1 154 q
& o & o

Draw Special Joint (V& diém): Khi & ché do v& nay, ta c6 thé dung chudt kich vao 1 hoic 1
sO vi tri nao d6 dé€ co thém cac diém nut. Trong hé binh thuong, ta it khi can phai vé diém, vi khi v&
phan tur s tu dong cé dugce cac diém nut tai cac dau cua phan tu do.
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™ Draw Frame/Cable Element (V& phan tir thanh): & ché do ve nay, ta co thé v& thém vao hé
cac phan tir thanh bang cach nhan chudt vao diém dau va diém cudi thanh, néu v& nhiéu thanh lién tuc
thi tiép tuc nhan vao cac diém tiép theo. Két thiic 1énh v& bang phim Enter hoac kich chudt phai.

™ Quick Draw Frame/Cable Element (V& nhanh phan tir thanh): tvong tu nhu 1énh vé thanh,

nhung ta v& nhanh 1 thanh bang cach kich chudt vao 1 dudng ludi (tao tir truéc) s& duge 1 phan tu
thanh nam tai ludi doé va gidi han bang cadc mat ludi ¢ hai dau, néu dung chudt kéo thanh 1 hinh chix
nhat thi s€ dugc cac phan tir thanh nam trong hinh chir nhat doé.

i X-Z Plane @ Y=18

I':'roperties of Dbject (3] o ject
Line Object Type Straight Frame Line Object Type Straight Frame
Section WE35 Section W1EHIE
Moment Releases Continuous k Moment Releases Continuous
# Plane Offget Mormal 0. \ ¥ Plane Offzet Mormal 0.
N

C6 thé chon loai tiét dién cho p.tir can vé

Kich chudt tai duong ludi Kich chudt bao quanh cac duong ludi
s€ dugc 1 p.tir thanh s& dugc nhitng p.tir thanh trong hinh chir nhat

?ﬁ Quick Draw Braces (V& nhanh cac thanh gidng chéo): Khi chon 1énh s& xuét hién 1 hop
thoai dé khai bao dang hé giang (giang X, V, V nguoc ...), kich thudc va loai phan tir thanh giang.

‘Ii Quick Draw Secondary Beams (V& nhanh hé dam phu): thuong sir dung trong hé san bé
tong - dam thép.

= Draw Quad Area Element (V& phan tir tim tt giac): & ché d6 vé nay, dung chudt kich vao
4 goc cua phan tr can ve€ (thu tu ctia 4 di€ém goc nén theo nguoc chiéu dong ho va hudng cua nat 1 dén
nat 2 nén tu trai sang phai)

O Draw Rectangular Area Element (V& phan tir tim chit nhat): & ché d6 vé& nay, dung chudt
kich vao 2 gbc chéo cta phan tir chir nhat can vé.

E Quick Draw Area Element (V& nhanh phan tir tim): & ché do v& nay, dung chudt kich vao
I diém nam gitra cac duong ludi s€ dugc 1 phan tor tdam gid1 han trong cac duong ludi d6 hoac kéo
chudt bao quanh cac duong ludi tao thanh hinh chit nhat s€ v& dugc nhiing phan tir tam trong hinh chir
nhat do.
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18 X-ZPlane @ Y-18 fEX ¥4 X-Z Plane @ Y-18

Section ASECT

Kich chudt vao gitra 6 ludi Kéo chudt bao quanh céac 6 ludi
v€ dugc 1 phan tur tam v€ dugc cac phan tir tdm trong cac o ludi do

d. Cac niit 1énh thuoc nhém Chon (Select)

Ngoai cach chon céc d6i twong da trinh bay ¢ trén, ta c6 mot s6 cach dé chon déi twong nhu sau:
=3 . ‘. i .
™ Select All: Chon tat ca cac doi tuong c6 trong hé.

ks . . c . ake A A . .
F*"! Get Previous Selection: Chon lai cic d6i tugng trong lan chon & 1énh ngay trudce do.
) ‘ . \ . .
| Clear Selection: Huy chon tat ca cac doi tugng dang chon. Can luu y rang cac doi tugng
duoc chon c¢6 tinh tich iy (vi du: tai 1 thot diém nao do, ta dang chon phan tir 1, ta chon tiép phan tu
2, thi cd 1 va 2 déu dang dugc chon), do d6 néu ta mudn chon mai 1 s6 doi tugng va bo chon nhitng

\ \ k5 , , \
phan t&r dang dugc chon thi can chon o™ trude khi chon doi twong mdi (vi dy mudn chon phan tir 2

thay cho phan tir 1, thi phai hty chon phan tir 1 trude, sau d6 méi chon phan tir 2)

) i Select using Intersecting Line (Chon cac ddi tugng bang cach vé 1 dudng cét): nhimg phan
tir bi cdt qua sé dugc chon.

e. Cac nit Iénh thudc nhém Bit dinh (Snap)

bé tang d6 chinh xac khi v&, ta thuong dung tinh nang bét dinh, nghia la khi dua chudt dén gan
dlem bat dinh (tiy ché do bat dinh dang bat) con tro chudt bat vao diém d6 va sé dinh vi duge diém
can v& mot cach chinh xac.

“*| Points and Grid Intersections (Céc diém nat va mat ludi): khi di chuyén chudt dén gan cac
diém nut hodc cac mat ludi, con tro chudt s¢ bat dinh vao diém nut hodac mat ludi do (thé hién qua
cham do). Day la ché do bat dinh mac dinh.

Ends and Midpoints (Cac diém dau va diém giira phan tir)

Intersections (Giao diém céc phén tir)
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-4

Perpendicular Projections (Huéng vudng goc véi phan tir)

[«

Lines and Edges (Diém bat dinh s& nam trén bién phan tir - khong c6 diém chinh xac)

Fine Grid (Mat luéi cua hé ludi con - can khai bao trude hé ludi con)

Ngoai cac nhom nut lénh trén, Sap con co cac nhom nut lénh khdc nita, dé hién hodac an cac nhom
nut lénh ta kich chuot phai vao 1 vi tri nao do trén thanh cong cu va chon an hodc hién nhom nut lénh
twong ung.

I3 SAP2000 - Khung NK6T VT

File Edit Wew Define Bridge Draw 3Select  Assign  Apalyze Display Design  Options  Help

D HiE S & r 200 I 3d oy w vz A & & | BY . a-|.lllo i
- Wiew
A Y. Paint and Joint Assigns
_.K ™ ChU(_)t phal Frame and Ling Assigns
o Shell and Area Assigns
v Display
~ v Select
\ + Snap
M Define
= + Design
Eridge
U + Draw
O Band7s
El Customize. .,
4
all
4
-4
1
} ELI [um] [um) [mm] [mm] [mn] [mn] (um]
%Z Plane @'=5.7 %089 Y5.70 Z31.91 [GLoBaL  ~|lket.mC -]

f. Cac nut Iénh thu¢c nhom Gan thugc tinh cho nut (Point and Joint Assigns)

Can chon nit trude khi thwe hién 1énh.

i . . . (o 1ia 1A, As , \ L T T T R
** Assign Joint Restraints (Gan lién két goi cho ntt): Dung dé dat cac lién két goi (go1 ngam,
g01 ¢0 dinh ...) vao hé hoac bé lién két goi (dau tu do).

{ . . . , “ A A K. N A ’ \ I3 N I3 A A

= Assign Joint Springs (Gén lién két goi dan hoi cho nit): Dung trong cac bai todn hé trén
g061 dan hoi.

@

L Assign Joint Masses (Gan khoi lugng tp trung cho nut): Trong céc bai toan phan tich
dong luc, ta can quy khoi lugng cia hé vé dat tai cac nut. Lénh nay dé khai bao khoi lugng tdp trung
tai cac nut trong hé.

h Assign Joint Panel Zones (Gan ving dan hoi cho nat): Thudng cac phan tir duoc xem 1a
ndi cirng vao nut, 1énh nay dung dé khai bdo mot vung dan hoi tai ntt do.
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£+ . . Y A c \ R oax. s \ A

*=  Assign Joint Forces (Gan tai trong tap trung tai ntt): Dung dé dat cac luc va moment tép
trung vao cac nut trong cac truong hop tai trong.

== Assign Ground Displacements (Gan chuyén vi nén): Dung dé khai bao nguyén nhan
chuyén vi cudng btrc (vi du: do ltn khong déu) tdc dung vao cac nut trong céc truong hop tai trong.

g. Cac nut Iénh thugec nhém Gan thudc tinh cho thanh (Frame and Line Assigns)

Can chon thanh truée khi thwe hién 1énh.

I . . I3 < K .« A \ A , . < K .« A ~ . I3
= Assign Frame Sections (Gan tiét dién cho thanh): Dung dé€ gan loai tiét dién da khai bao
vao cac thanh trong hé (ti€t di¢n thanh bao gdm loai vat li¢u va hinh dang - kich thudc ti€t di¢n)

Assign Frame Releases/Partial Fixity (Giai phong lién két tai dau thanh): Mic dinh cac
phan tir lién két cimg (lién két han) vao nit, trong cac truong hop dac biét (vi du: thanh gidng, thanh
dan ...) cac phan tir c6 thé khong lién két cimg voi niit nén dung 1énh nay dé giai phong lién két tai dau
thanh, ndi luc theo phuong lién két dugc giai phong s& bang khong (vi du: cac thanh dan can phai giai
phong lién két moment tai 2 dau thanh, nghia 1a moment tai 2 dau thanh dan bang khong). Xem thém
trang muc 6 trang 8.

= Assign Frame End (Length) Offsets (Gan chiéu dai bién cting ¢ dau thanh): Mac dinh cac
phan tir dugc mo hinh bang dudng truc thanh, diém nit dugc xem nhu c6 kich thudc bang khong, tuy
nhién thyc té cac thanh co kich thude tiét dién nén tai diém nat co cac doan giao nhau gila cac phan
tir, 1énh nay dung dé khai bao chiéu dai phan giao nhau cta thanh tai hai dau véi cac phan tir khac
(chiéu dai nay ciing c6 thé dugc Sap tu tinh toan tir kich thudc tiét dién thanh). Xem thém trang muc 2
trang 4.

18%

= Assign Frame Output Stations (Khai bao sd mit cit xuat két qua noi luc): Khi xuat két qua
ndi lyc sang file so li€u, Sap s& xuét két qua noi lyc tai hai dau thanh, tai cac vi tri c6 tai trong tap
trung trén thanh dong thoi tai 1 s6 diém cach déu nhau trén thanh, 1énh nay dung dé khai bao sb tiét
dién cach déu nhau trén thanh khi xuat két qua noi lyc.

¥ Assign Frame Local Axes (Gan goc xoay hé truc dia phuong): Mdi phan tir thanh trong hé
s€ c6 mot hé toa do riéng dung dé xac dinh dic trung tiét dién cling nhu phuong cua céac thanh phén
ndi lyc, 1énh nay dung dé khai bao goc xoay hé toa do dia phuong cua thanh néu hé toa do dia phuong
cua thanh khong trung hé toa do do Sap quy dinh. Xem thém trang muc 3 trang 5.

Ass1gn Line Springs (Gan lién két dan hoi cho thanh): Dung dé khai bao d6 clmg cua lién
két dan hoi tiép xtic doc theo chidu dai thanh (trong bai toan dam trén nén dan hoi).

’ == Assign Line Mass (Gan khdi lwong phan b trén thanh): Ding dé khai bao cudng do cia
khoi lugng phan bo trén thanh (dung trong bai todn phan tich dong luc).

+ . . ; ”s A A \ 2 © 1z «
= Assign Point Loads (Gan tai trong tap trung trén thanh): Dung dé khai bao luc hodc
moment tap trung tac dung trén thanh trong cac truong hop tai trong.

IIU . . . . 14 2\ > .
= Assign Frame Distributed Loads (Gan tai trong phan bo déu trén thanh): Dung dé€ khai bao
lyc hodc moment phan bo (phan bd déu hoac phan bo 4 diém) tac dung trén thanh trong cac truong

hop téi trong.

- ,
= Assign Frame Temperature Loads (Gan tai trong nhiét): Dung dé khai bdo nguyén nhan
thay doi nhiét do trong thanh.
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h. Cac nut 1énh thudc nhém Gan thudc tinh cho tim (Shell and Area Assigns)

Can chon tam truce khi thuce hién lénh.
Assign Area Sections (Gan tiét dién cho tam)
Assign Area Stiffness Modifiers (Thay doi hé sb do cimg cuia tAm)

% Assign Local Axes (Gan goc xoay hé truc dia phuong): Khi can thay ddi hé truc dia
phuong khéc véi1 phuong mac dinh.

5 Assign Area Springs (Gan lién két tiép xtic dan hoi trén bé mit dién tich tam)
[ 1r ]

“* Assign Area Mass (Dit khéi luong phan bd vao tam)

b= Assign Area Uniform Loads (Pit tai trong phan bb déu vao tam)
I Assign Area Temperateurs (Khai bio nguyén nhéan do thay doi nhiét d¢ trong tam)
3. Str dung chuot:
Nut chudt trai va chut phai cé nhiing chire nang khac nhau tuy thudc vao vi tri con tré chudt trén
man hinh.
- Trong khu vuc menu I¢énh hodc thanh cong cu : i
+ Nut trai chudt : dung dé chon Iénh tir menu hodc thanh cong cu, di chuyén thanh cong cu.
+ Nt phai chudt : ding dé tuy bién (customize) thanh cong cu
- Trong ctra s6 hién hanh : )

+ Nut trai chudt : phu thuéc Yéo ché do dang su fiung la chon (select mode) h‘ay veé (draw
modq), nat trai dugc st dung dé vé doi tuong, chon cac doi twong, thuc hién cac I¢énh d6 hoa nhu di
chuyén (pan), phong to - thu nho (zoom), xoay goc nhin.

+ Nt phai chut : khi kich vao ddi twong, nit phai chut ¢6 tac dung lam xuét hién bang nhimng
thong tin vé doi tugng, khi kich vao nén, nut phai chudt c6 tac dung hién ra menu nhiing 1€nh tat.

4. Cac lénh co ban

a. Cac Iénh vé file (File operation)

Gdm nhiing 1énh dugc st dung dé tao mo hinh mdi, m& mé hinh cii dé xem hodc chinh sira, luu
(save) mo hinh v6&i nhitng dir liéu dugc thuce hién, va xuat két qua tinh toan.

Mo hinh méi ¢ thé duge tao méi hoan toan hodc tir mau c6 san trong Sap2000. File dir liéu ctia md
hinh luu dudi tén c6 phan dudi 1a .SDB
b. Cach dung tén :

Tén dugc st dung dé dinh danh cac dic trung (vat ligu, tiét dién ...), hé toa do, rang budc
(constraint), nhom d6i twong, quan hé véi tai trong (trudng hop tai, mau nat (joint pattern), doan tai
trong di dong),truong hop phan tich, to hop tai trong v.v.

Tén thuong t6i da 8 ky tur khong chira khoang tring va cac ky tu dic biét
c. Vé (Draw)

V& 1a cach chinh dé thém dbi tuong vao mé hinh, d6i tugng co thé vé bao gém : nt, thanh, tAm.
Khong thé v& duogc phan tir khdi, nhung co thé tao phén tir khoi tir viée "kéo dan" phan tur tAm trong
khong gian. Khi thyc hién Iénh v&, chuong trinh chuyen sang ché do vé. Trong khi V&, Xuat hién mot

ctra 86 n61 giup nguoi sir dung chon cac thong s6 thuge tinh d6i tuong can vé& va cac thong sd didu
khién qua trinh vé. Dé tré vé ché do chon (la ché do mac dinh) nhéan phim Esc.
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c.1 Cong cu bit dinh (Snap Tool):
Khi con tré chudt di chuyén gan diém bat dinh thi s& dugc bét dinh vao diém do, gitip viéc vé duoc
chinh x4c hon. Céc diém bét dinh c6 thé duoc chon 14 :
- Piém nit va giao diém hé ludi.
- Pau va giita thanh hodc diém goc va diém giira bién phan tir tim
- Giao diém céc phan tir.
- Phuong vudng goc véi phan tir thanh, hodc bién phan tir tim
- Piém bit dinh ndm trén phén tir thanh hodc bién tam.
- Lué6i con : Bét dinh vao giao diém hé ludi con. Khoang cach hé ludi con duoc khai bao thong
qua 1énh Options - Preferences = Dimensions/Tolerances = Plan Fine Grid Spacing.

¢.2 Piéu khién vé :
Trong 2-D, cong cu didu khién v& cung cp kha ning rang budc diém dugc vé theo cic nguyén tic
duoc khai bao :
- H : dudng v& song song vdi truc nam ngang trén hinh 2-D
- V : dudng vé song song véi truc thang dtimg trén hinh 2-D
- A : duong ve tao thanh mot goc nhu dugce khai bdo so véi phuong ngang trén hinh 2-D
- L : duong v& c¢6 chiéu dai nhu duoc khai bao.
- S :nhu A cong véi L
- D : dudng vé c6 chiéu dai theo phuong dimg va ngang nhu da khai bao.

d. Chon (Select)

Sap2000 sir dung quy tac "noun - verb" nghia 13 cin phai chon cac d6i tugng trude, sau d6 mai
thuc hién 1énh trén cac dbi twong dugc chon d6. Bé chon ddi tuong, phai chuyen sang ché do chon.
V}ec chon ddi tuong co glnh tich luy, cac ddi tuong da chon van khong mét chon khi thuc hién chon
do1 trgng moi. Nhirng do1 tugng duge chon s€ the hién bang duong dut nét trén man hinh. Mot khi da
chon xong cac doi tugng, ta co thé dung cac 1énh dé tac dong lén chung, di€u nay dong thoi s& huy
chon cac doi tugng, va ta bat dau lai viéc chon cac doi tuwong dé thuc hién Iénh tiép theo.

Ngoai cach chon ddi twong bang chudt (trang 27) ta co thé chon ddi twong theo cac dic tinh:

- Chon nhiing d6i tuong trén cling mit phang

- Chon nhiing di tugng co ciing dic trung tiét dién

- Chon nhiing dgl tuong thuoc nhom ddi tuong da duoc khai bao.
- Chon nhiing do1 tuong cung trong mot rang budc (constraint)

- Chon nhitng do1 tugng theo tén.

e. Hiéu chinh (Edit)

- Cut, copy nhiing thong tin vé hinh hoc ciia d6i twong vao clipboard ciia Windows, nhiing thong
tin nay co thé truy cdp dugc bang cac chuong trinh khac nhu Excel ...

- Paste nhting thong tin vé hinh hoc cta d6i twong tir clipboard cua Windows, nhiing thong tin nay
c6 thé duge chinh sura trong cac chu:ong‘ trinh khac nhu Excel ... tir lan cut, copy trude. C6 nghia la ta
c6 the cut hodc copy nhirng thong tin vé hinh hoc cua doi twgng, sau do paste vao Excel, dung Excel
chinh sira s6 liéu, sau do copy va paste ngugc lai vao Sap2000. Chi y cac 1énh nay chi c¢6 tac dung d6i
v01 nhiing thong tin vé hinh hoc, khong thé cut, copy, paste cac dic trung cua ddi tugng nhu tai trong,
lién két ...

- Xoa (delete) cac dbi twong

- Sao chép (replicate) dbi tugng theo day duong thang hodc cung tron. Viéc sao chép nay cé thé sao
chép ca cac dic trung cua dbi tuong néu duogc chon.

- Di chuyén (move) d6i tugng dén vi tri méi.

- Kéo (extrude) dbi tugng thanh dbi tugng c6 sb chiéu khong gian cao hon : NGt = Thanh, Thanh
- Tam, Tam - Khdi.

- Chia nhé (mesh, divide) cac d6i twgng thanh nhitng d6i twgng nhé hon.

- N&i (connect) hodc ngat ndi (disconnect) cac ddi tugng tai nut chung.
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- Thém vao mé hinh cac ciu kién mau trong Sap2000

- Stra cac thong tin cua cac d6i twong dudi dang bang dir liéu

- Pai tén (label) cac ddi tuong.

f. Gan ( Assign)

Dung dé gan cac dac trung cho céac ddi tugng va dat tai trong tac dung vao céc ddi tuong

- Gan dic trung cho nut gdm : lién két ctng ndi dat (restraint), lién két dan hoi ndi dat (spring),
rang buQc gitra cac nut (constraint), khoi luong tap trung tai ntt (mass), va goc h¢ toa do dia phuong
(local axes).

- Gan céc dic trung cho thanh gom : dic trung tiét dién (section), giai phong lién két dau thanh
(release), goc hé toa do dia phuong, bién cing dau thanh (end offset), diém chén (insertion point), vi
tri xuat ndi luc (output station), lién két dan héi doc thanh (line spring), nhiing thong s6 tu phan chia
(auto divide) ...

- Qén cac dac trung cho tam gém : Qéc trung tiét dién, gbc h¢ toa do dia phuong, lién két dan hoi
trén bé mat (area spring), nhitng thong so6 tu phan chia (auto mesh) ...

- Dit tai trong tac dung vao cac dbi tugng gdm nhiéu loai khac nhau tuy theo timg loai ddi twong.

- Gan gia tri Joint pattern cho cac nut dung dé khai béo gi tri 4p luc hodc nhiét do

g. Phan tich, tinh toan (Analyze)

Sau khi xay dyng hoan chinh mo hinh, ta can thwcj hién chuong trinh phan tich mé hinh dé cho két
qua chuyén vi, g suét, noi luc, phan lyc ... trong tng véi cac truong hop phan tich.

Trudc khi phan tich moé hinh, nguoi st dung phai khai bédo cac bac ty do hoat dong, thuong su
dung dé khai bao sy lam viéc phang hay khong gian cua hé.

Nguoi st dung c6 thé chon truong hop phan tich nao dugc chay hoac khong. Trudc khi chay
chuong trinh phan tich, Sap2000 tu dong luu (save) nhiing thong tin cua mo hinh. Trong qué trinh
phan tich s€ xuat hién nhiing dong thong bao vé thong tin phan tich hodc céc 161 néu co.

h. Hién thi (Display)

Bugc sir dung dé xem tai trong va két qua tinh toan gdm so do bién dang (deformed shape), phan
luc gdi tua (reaction & spring force), biéu db noi luc (internal force diagram), biéu d6 tng suat (stress
diagram), duong anh hudng (influence line)

i. Thiét ké (Design)

Str dung dé tinh toan hodc kiém tra tiét dién thanh cua két cau bé tong cot thép, két cau thép, két
cau nhom. Tinh toan ti€t dién bé tong cot thép s€ cho bi€t dién tich cot thép doc (dam : gdm dién tich
16p thép trén va dudi, cot : tong dién tich cot thép cua ti€t dién), va dién tich cot thép dai trén 1 don vi
chiéu dai thanh. Tinh toan tiét di¢n két cau thép, nhom s€ cho biét tiet dién tiet ki€m nhat ma van bao
dam kha nang chiu luc trong so cac ti€t dién khai bao. Do sau khi chon lai tiét di¢n thi ndi luc trong hé
khong con chinh xac véi tiét dién thuc té duge chon nén nguoi sir dung can phai chay lai chuong trinh
tinh va chuong trinh thiét ké dé kiém tra kha nang chiu luc cua tiét di¢n dugc chon.

j- Khoa va mé khoa (Lock & Unlock)

Sau khi chay chuong trinh tinh, chwong trinh ty dong khoa mé hinh dé khong cé su thay doi ndo co
thé lam két qua hién tai khong con ding vé1 mo hinh hién tai. Nguoi st dung cling c¢6 thé khod mo
hinh bat ctr lic nao néu can bang viéc bam vao biéu tuong ©  Hé me khoa chi viéc bam lai vao
biéu twong, luc ndy c6 dang ’@ , tuy nhién viéc lam nay s& xoa hét cac két qua tinh toan, mudn xem
két qua tinh todn phai chay chuong trinh phan tich lai m6 hinh.

k. Nhip dir li¢u dang s6

Khi nhép dir liéu dang sb, don vi cua dit liéu duoc léy theo h¢ don vi hi¢n hanh, tuy nhién nguoi su

dung c6 thé nhap gia tri s cung véi ky hi€u ctia don vi néu don vi nhap khac véi don vi hién hanh.
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Vidu : don vi hién hanh dang 1a mét, nhung ta c6 thé nhap vao kich thudc chiéu dai 1a "3000 mm",
gia tri nay s€ dugc tu dong chuyén thanh 3.
Ngudi sir dung ciing ¢6 thé nhap cong thirc vao trong 6 s6 liéu, vi du "10*sin(30)" hodc "100+34".
Hodc co thé goi chuong trinh may tinh bén trong Sap2000 dé tinh gia tri mot cong thirc néu giir
Shift va bam d6i vao 6 so li¢u can nhap
1. Thiét 1ap chwong trinh (Option)
C6 nhiéu tuy chon thiét 1ap dé nguoi sir dung diéu khién sy hoat dong ctia chwong trinh, bao gdm:
- Chiéu day nét thé hién trén man hinh va trén may in, khoang céch tu sap nhép, bién d¢ zoom,
pan ...
- Tiéu chuén thiét ké va cac théng sd hiéu chinh.
- Mau cta d6i tuong va két qua thé hién trén man hinh va trén may in.
- Pinh dang bang dir liu.
- S6 luong ctra s6 hién thi
- Ctra s nhin tir trén khong (aerial view), gitp pan va zoom dugc nhanh chong.
m. Giap dé (Help)
Néu mot hdp thoai dang dugc ma, nhén phim F1 dé doc nhanh phén hudng dan vé cach nhép )
li¢u tuong img trong hdp thoai. i ) o
Tt menu Help nguoi s dung c6 thé goi va truy cap dén cac tai liu hudng dan dau du dudi dang
file PDF. Trong may can phai cai trudc chuong trinh Adobe Acrobat Reader.
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CAC BUOC TIEN HANH KHI PHAN TIiCH KET CAU BANG
PHAN MEM SAP2000 V9

I. Lijp SO’ d("i tinh : muc dich tao so d6 hinh hoc ciia mé hinh (phﬁn tr, kich thuée, lién két )

1. Chon h¢ don vj sir dung chinh.

Kof,m.C =
2. Tao mé hinh méi : File > New Model O

H New Model

M ew bModel [nitialization

(% {nitialize Model fram Defaults with it Fgf.m.C -

I |nitialize Maodel from an E=isting File

Select Template

Blank:. Gnid Orily Beam 20 Truszes 30 Truszes 20 Frames

30 Frames W all Flat 5lab Shells Staircazes Starage
Structures

bl

Ilnderground Solid Models  Cable Bridges  Caltrans-BAG  Eridge “wizard Fipez and
Concrete Plates

a. Blank : chi tao bai toan moi. Khong tao hé ludi va ddi tuong.
b. Grid Only (H€ luéi) :
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2 Define Grid Data.

New CoordiGrid System

i e Edit F £ A A r.: r \ &)
Catesin | Cylindical | =t == Nhap toa d mdi cho cac duong ludi
Unitg
System Name ‘ System Name Kaf, m, C -
Number of Grid Lines (SO dudng ludi) % Gid Data (Toa do cac duong ludi theo phuong X)
®drecion [+ Phuong X GidlD | Ordinate | Line Type | Vishity | Bubble Loc.| Grd Color
Y direction ¢ Phuone Y 1 1 0. Primary Show End =
’_ g 2 #e E. Frimary Show End B
Z direction ’5_PhlIOT1g Z 3 3 12 Prirnary Show End B
4 ud 18 Frimary Show End B
Grid Spacing (Khoang cach) 5
Wdiecon |5 Phuong X 2
' direction ’thuovng Y 8 v
Y Grid Dat O cé O 5 Display Gridt
3 et 5 Phuong Z LA idData (Toa do cac duong ludi theo phurong Y) isplay Grids as
GidID | Ordinate | Line Type | Wisibilty [ Bubble Loz | Grid Color A & Drdinates {~ Spacing
o 1 yl 0. Primany Show Start
EdiErE 2 v E. Frimary Show Stat
3 v 12, Primary Show Sttt Néu mudn l'lhé.p sO héu
4 pd 18. Primary Show Start _ . :, LA
\ 5 theo khoang cach cac 6
) -\ ) S ludi thi chon Spacing
Néu muodn thay doi h¢ 5 v
Lt 1 : ; Z Gnd Data o c4 O 5 -
ludi thi chon Edit Grid (Toa d6 cac dudng ludi theo phuong Z) Resetia Defaitone |
GidID | Ordinate | Line Type | Wisibilty | Bubble Loz | A
1 =1 0. Primary Show End :
Reorder Ordinak
2 z2 3 Primary Show End ERIE NS es |
3 23 E. Primary Show End
4 z4 9. Prinnary Shaow End
) 25 12 Frimary Show End
3
7 Cancel
g v
1B Define Grid Data 3
gt _fermat . Nhap khoang cach cho cac 6 ludi
Unitg
Spstem Mame Kaf, m,. C -
®Giid Data (Khoang cach cac 6 ludi theo phuong X)
GidID | Spacing | Line Type | Wisibilty [ Bubbleloc | Grid Color
1 1 B Primary Show End
2 #e £ Frimary Show End B
3 LX) £ Primary Show End _
4 wd 0 Prirnary Show End _
5
3
7
g v
¥ GiidData (Khoang cach cac 6 ludi theo phuong Y) Display Grids as
GidID | Spacing | Line Type | Wisibilty [ BubbleLoc | Grid Color A " Ordinates
1 i 3 Primary Shaow Start
2 v £ Frimary Show Stat
3 3 g Primary Shaw Stat [~ Hide Al Grid Lines
4 nd 0 Primary Shaw Start _ [ Glue to Grid Lines
5
3
7 Bubble Size  [1.25
g v
Z Grid D ata 2 4 Ac O A1
(Khoang cach cac 6 luédi theo phuong Z) Roset to Defaul Colar_|
GidID | Spacing [ Line Type | Wisibilty [ Bubble Loz | ~
1 =1 3 Primary Show End |
2 z2 3 Primary Show End -
3 23 3 Primary Show End
4 z4 3 Prinnary Shaow End
) 25 1] Frimary Show End
3
7 (i) Cancel
g v

Trang 39



Tinh toan va thiét ké két cdu bang Sap2000

Beam (Dam lién tuc):

Beam Dimensions

[ Use Custom Grid Spacing and Locate Origin

Néu mudn nhap kich thudc cho dam khong déu nhip
thi chi can nhap s6 nhip dam va chon Use Custom Grid
sau d6 chon Edit Grid

[v FRestraints

Cancel |

Humber of Spans |2 (Sé nhip) Span Length ,B_(chléu dai nhlp)

2D Trusses (Dan phiang):

Co6 3 dang: H¢ dan hinh thang (Sloped Truss); H¢ dan hinh chir nhat (Vertical Truss); Hé

dan mai (Pratt Truss).

HéE dan hinh thang (Sloped Truss)

20 Truss Type

Sloped Truss Dimenzions
Mumber of Divisions IS_(S(3 d(’jt dén) Diwision Length IS_(Chléu dail

Height [3. (chiéu cao dan)
[~ Use Custom Grid Spacing and Lacate Origin

Néu mu(f)n nhap kich thude cho dan khong déu nhip
thi chi can nhap so dot dan va chon Use Custom Grid
sau d6 chon Edit Grid

[ Restaints ok | Cancel |

Hé dan hinh chir nhat (Vertical Truss)

20 Truss Type

Wertical Trugs Dimensions

Height [3. (chiéu cao dan)
[~ Usge Custom Grid Spacing and Locate Origin

Néu mudn nhap kich thudc cho dan khong déu nhip
thi chi can nhép so dot dan va chon Use Custom Grid
sau d6 chon Edit Grid

[v Restraints Ok, | Cancel |
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H

¢ dan mai (Pratt Truss)
Pratt Truss Dimensions
SpanLength. L1 [5. (Nhjp L1) Mum. of Divisions. N1 [4 (S$ d6t N1)
SpanLength, L2 [8. (Nhip L2) Mum. of Divisions, N2 6 (S$ ddt N2),
Height.H1 [1. (Chiéu cao H1) Height.H2 [4  (Chiéu cao H2)
Height. H3 [2 (Chiéu cao H3)

Z

2D Truss Type

Parametric: D efinition

H2

[v Restraints
M1 div M2 div

[v Gridlines

L1 L2

3D Truses (Dan khong gian):

C6 6 dang: Dam mai tinh thé (Roof Truss); 4 dang dan hinh thap (Transmission Tower 1-4);
Dan c¢ day giang (Guyed Truss).
Hé dan mai tinh thé (Roof Truss)

Roof Truss Dimensions

.(slé nhip X) MumberofBaps.x [3 Number of Bays, ¥ [3° (S§ nhip Y)
(C.dai nhip X)Seanlength.X [3° Numberof Divisions. % [6(S§ ddt trong nhip X)
(C.dai nhip Y) Spanlength¥ [a Humberof Divisions. Y [6 (S§ d6t tronlg nhip Y)
(Chiéu cao dan) Height [15

[~ Use Custom Grid Spacing and Locate Origin

Néu myén nhp kich thudc cho dan khong déu nhip thi chi cin
nhap so nhip X-Y, so dot X-Y va chon Use Custom Grid
sau d6 chon Edit Grid

30 Truss Type

| Roof Truss

Cancel |

[v Restraints

Hé dan thap dang 1 (Transmission Tower 1)_

30 Truss Type Tranzmission Tower Type 1 Dimensions
|Transmission Tower 1 ﬂ (Cao d(A)) (Chléu réng)
Elevation |  Width | a[H] | b[w] ~
1 0 0. I a
2 4. a 0.3 0.3
3 8 g 0.3 03
4 12 4 03 03
5 1E. 2 0.3 1.0 -
— n, £, - Elevation at level i
P Detion | | ecai= i W, Wiidth ot level |
Section Properties ¥ Wiy
bl kil
ZI'I
m; Y y
v Restraints Z m; aHI

W Gridines K TR w;
1
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Xl din thip dang 2 (Transmission Tower 2 EEEGEGN

Tranzmizzion Tower Type 2 Dimensions

(Cao d6) (Chiéu rong)

30 Truss Type

ion Tower 2
Elevation | 'Width | a[H] | i ~
1 0. 10. 0 0
2 5. a8 0 1.0
3 0. B 0 1.0
4 15. 4. 0 1.0
5 20. 2. 0 1.0 v
— n, £, Elewation at level i
Parametric: Definition WCocslelingn! W Wiskth at lewel i
5 i P i ¥ m‘liﬂ
b b
ection Properties '] Wil
x H
aHI
[v Restraints
m;

[v Gridlines 0K -

30 Truss Type Transmiszion Tower Type 3 Dimengions

(Cao d9)- (Chiéu rong)

Tranz

Elevation |  ‘Width | a[H] | b[w] ~
1 0 4. 1] a
2 5 4 ] IR
3 10. 4 1] IR
4 15. 4 I na
5 20. 4 1] 0.5 -
U“ﬂ
. Z, : Elevation at level i
Parametric Definition | Losede il W, Width at level i
Section Properties y .
z, [ [t
w;
w; % H
[v Restraints Zi HI
al
[v Gridlines 0K i
Hé dan thap dang 4 (Transmission Tower 4)
Tranzmizzion Tower Type 4 Dimensions
(Cao d9) (Chiéu rong)
Elevation | 'Width | a[H] | i ~
1 0 4 0.3 1]
2 A 4 0.3 IR
3 10. 4. 0.3 0.5
4 15. 4 0.3 05
] 20. 4 0.3 IR w
lI]’II'I
Locate Origi b Z, : Elevation at level |
Parametric Definition _ ocate Hngin.. . .
W, Width at level i
Section Properties
¥ Wiy
z, N Bl [
[T !
4 . H
[v Restraints Z;
aH
W Giidines 0K ¥o.ou i 1
1
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ERTEN ¢ dn thip oo day giing (Guyed Tower) N

30 Truss Type

Guyed Tower

Guyed Tower Dimenzions

(Cao d0) (Chiéu rong)

Elevation | Width | aHl | bWl | CD ~
1 0. 4. ] 0 0
2 5. 4 ] 06 0
3 0. 4 1] 05 0
4 15. 4 ] 05 0
5 20, 4 ] 06 20. v
Parametric Definition 7Locate Drigin }o—qw" Z; © Elevation at level i
Section Propertie Wi With ot lewel |
G- Gahle Distance & lewel i
¥ Wi
z bl P
n U'IJI
;
. p—
[V Restraints - iy w; aHI
b
v Gridlines 0K 8

2D Frames (Hé khung phing):
Co 3 dang khung phang Khung vuéng goc (Portal); Khung c6 thanh giang chéo (Braced
[Concentric]); Khung c¢6 thanh giang chdng (Braced [Eccentric])

Hé Khung vuong goc (Portal)

20 Frame Type Portal Frame Dimenzions
i MHumber of Stories |2_(Sé téng) Stary Height IS_(Chléu cao 1 téng)
1
Number of Bays [2 (S§ nhip) Baywidth [6. (Chiéu rong 1 nhip)

[~ Use Custom Grid Spacing and Lacate Origin

Néu mu(f{n nhap kich thudc cho khung khong déu nhip va déu tang
thi chi can nhap so tang, so nhip va chon Use Custom Grid
sau d6 chon Edit Grid

[ Restaints ok | Cancel |

Hé Khung c6 thanh giing chéo (Braced [Concentric])_

Braced Frame [Concentric] Dimenzsions
Number of Staries [2 (S6 tang) Story Height [3. (Chiéu cao 1 tang)
1
Mumber of Bays IS_(S(’j nhip) Bay Width ’T(Chiéu rong 1 nhip)

[~ Use Custom Grid Spacing and Locate Origin

Néu mubn nhap kich thuéc cho khung khéng déu nhip va déu tang
thi chi can nhap so tang, so nhip va chon Use Custom Grid
sau d6 chon Edit Grid

2D Frame Type

Braced [Concentric

v Restraints Ok, | Cancel |

Trang 43



Tinh toén va thiét ké két ciu bang Sap2000

Hé Khung c6 thanh giang chong (Braced [Ecconcentric])

20 Frame Type

Braced Frame [Eccentric] Dimensions

Number of Staries 2 (S tang) Stow Height [3.(Chiéu cao llténg)
Number of Bays [3° (S nhip) Baywidh [5. (Chiéu rong 1 nhip)
Gap'Wwidth [1. (Khoang h¢ giira cac thanh gidng)

[~ Use Custom Grid Spacing and Locate Origin

Néu muén nhap kich thudc cho khung khong déu nhip va déu tang
thi chi can nhap so tang, so nhip va chon Use Custom Grid
sau d6 chon Edit Grid

Braced [Eccentric

[ Restraintz ok Cancel

3D Frames (H¢ khung khong gian):

C6 4 dang: Khung khong gian (Open Frame Building); Khung khong gian chi ¢6 dam bién
(Perimeter Frame Building); Khung khong gian 1am viéc dong thoi voi san (Beam-Slab Building); Flat
Plate Building (Két ciu san phang, san nam).

Hé Khung khong gian (Open Frame Building)
2D Frame Type
HbenlRrEEr He Number of Staries [2 (SO tAng) stow Height [3. (Chiéu cao t?}ng)
Number of Bays.% [3 (SO nhip X) Bay Width, E(Chiéu rong Phip X)
Number of Bays,Y [2 (S6 nhip Y) BayWwidth, [ (Chiéu rong nhip Y)

[~ Use Custom Grid Spacing and Locate Origin

Néu mu(f)n nhap kich thudc cho khung khong déu nhip va déu tang
thi chi can nhap so tang, so nhip va chon Use Custom Grid
sau d6 chon Edit Grid

Open Frame Building Dimenzions

[v Restraints oK | Cancel |

Hé Khung chi c6 dam bién (Perimeter Frame Building)-

30 Frame Type

Perimeter Frame Building Dimenzions
Nurber of Stories 10 (S§ tang) Sty Height [3. (Chiéu cao t‘img)
Number of Bays. %[5 (SO nhip X) Baywidth. % [&. (Chiéu rong nhip X)
Number of Bays. Y |3 (S$ nhip Y) BayWwidth. [6. (Chidu rong Lhip Y)

[~ Use Custom Grid Spacing and Locate Origin

Néu mubn nhap kich thuéc cho khung khéng déu nhip va déu tang
thi chi can nhap so tang, so nhip va chon Use Custom Grid
sau d6 chon Edit Grid

Perimeter Frame Building

[+ Restraintz Ok | Cancel |
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Hé Dam san 1am viée dong thoi (Beam-Slab Building)

Beam-Slab Building Dimensions
Murmber of Staries W(Sé téng) Stary Height ,3_(Ch1éu cao téng)
Humber of Bays, ¥ ,5_(86 nhip X) Bay Wwidth, ¥ IB_(Chléu rong :1h1p X)
Mumber of Bays, v mp Y) Bay width, v %r@ng :lhip Y)

Mumber of Divigions, = |4 Mumber of Divizgionz, ' |4
(S0 doan chia trong 1 nhip X) (S6 doan chia trong 1 nhip Y)
[~ Usze Custorn Grid Spacing and Locate Origin

30 Frame Type

Néu mu(f)n nhap kich thudc cho khung khong déu nhip va déu tang
thi chi can nhap so tang, so nhip va chon Use Custom Grid
sau d6 chon Edit Grid

[v Restraints oK | Cancel |

Hé San phang khong dam (Flat Plate Building)
Flat Plate Buiding Dimensions
Humber of Steries 10 (S§ tang) Sty Height [3. (Chiéu cao ta}ng)
Mumber of Bays, % |5_(S<‘3 nhip X) Bay 'width, % IF(Chiéu rong nhip X)
Mumber of Bays, ’Té)nhip Y) Bay Width, "3-(CT?:ur6ng Lhip Y)

Mumber of Divigions, |4 Mumber of Divizgionz, v |4
(S0 doan chia trong 1 nhip X) (S0 doan chia trong 1 nhip Y)
[~ Usze Custorn Grid Spacing and Locate Origin

30 Frame Type

Néu mubn nhap kich thuéc cho khung khéng déu nhip va déu tang
thi chi can nhap so tang, so nhip va chon Use Custom Grid
sau d6 chon Edit Grid

[ FRestraintz Ok Cancel

Wall (Twong):

Shear Wall Dimensions

. Mumber of Divisions, % |6 . Division /idth, = 11,
(SO doan chia theo X Chiéu dai 1 doan X
Mumber of Divisionz, £ 7|6 . Diivigion Width, 2 [1.
(S0 doan chia theo Z) (Chiéu cao 1 doan Z)
[~ Use Custom Grid Spacing and Lacate Origin

Néu mudn chia kich thu6c cho tuong khong déu nhau thi chi
can nhap s6 doan chia X-Z va chon Use Custom Grid
sau d6 chon Edit Grid

Cancel |

[v Restraints
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i. Flat Slab (Két c4u san):

Slab Dimensions

MWurnber of Divisions, Y |3

sau d6 chon Edit Grid

Cancel |

[v Restraints

. Murnber of Divisions, |3 oy Division Wwidth, % 18,
ﬂ (S0 doan chia theo X) (Chiéu rong 1 doan

(S6 doan chia theo Y Chiéu rong 1 doan
Middle Stripwfidth, = |4, Middle Strip width, v 4]
(Chiéu rong dai nhip X) (Chiéu rong dai nhip Y)
[~ Usze Custom Grid Spacing and Locate Origin

Néu mudn chia kich thude cho san khong déu nhau thi chi
can nhap so doan chia X-Y va chon Use Custom Grid

Division Width, ¥ |2,

j- Shell (Két cAu v6 mong):

C6 7 dang: Truy tron xoay (Cylinder); Mai cong (Barrel Shell); Mai cong lién tuc nhiéu nhip
(Multi-bay Cylindrical Shell); Vo Hyperbol-Parabol (Hyperbolic Paraboloid); V6 cau (Partial Sphere);

Chom ciu (Spherical Dome); Paraboloid Dome (Vom Parabol).

Khi nhép Sé liu cﬁn chon Farametric: Definition

Staircases (ciu thang):
C6 3 dang: Cau thang 1 v€, 2 v€ va cau thang xoan

Staircase Type Staircase Type 1 Dimenzions

|Staircase Type 1 =~ Number of Stories 4 S§ tang
Left Level width, % [3. LLW

Right Level width. % [3 RLW

| @ bit ky hicu céc thong sb.

sarces  GNTRVRRE

Story Height. +/- |3, Chiéu cao té‘ing
Stair Projected Length ’?SPL_
Opening Btw. Stairs |1, oW

Widh1.% 20 W1 Stairwidth 2. +7 [2 QW2
Max Mesh Spacing [05 Kich thuéc tdi da 1 doan chia
Parametric D efinition Lacate Origin... ¥1
Section Properties sl
i L cin
[ FRestraintz 1
v Gridlines | et +H +
LLI SPL FLINI
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N C:u thang 2

Staircase Type

Staircase Type 2 Dimenzions

Muriber of Stories [4 G4 téng StoryHeight. +/- [3. Chiéu cao tﬁng
Left Levelwidth, % [3 LLW  Stait Frojected Length [6. SPL,

Right Level Width, +¢ 3. RLW Dpening Btw. Staits [1. QW

StairWidth 1.4 [2 SW1 StairWidth 2.+Y [2 QW2
Max Mesh Spacing [05 Kich thuéc t6i da 1 doan chia
Parametric D efinition Locate Origin... ¥
Section Properties Sl
' —+ X o1l
[ FRestraintz sl
[v Gridines 0k M N e H
LLu SPL FELI
Staircaze Type Spiral Staircaze Dimenzions

|Spira| Starcase j

Staténgle. T1 [45 (Goc dau T1) Endéngle. T2 [765(Goe cudi T2)

Muym. of Divisians, Angular |72 Hun. of Divisions, Radial |4
S6 doan chia theo chu vi S6 doan chia theo ban kinh
Inner Radiuz, Bi |3 Ban kinh trong Quter Radius. Fo |6 Ban kinh ngoai

Tatal Height, +/- lﬁTéng Chiéu cao
H: Total Height
.. ¥ m: Murnber of Divisions, Angular
Locate Drigin... T n: Murnber of Divisions, Radial

t div z

Parametric Letinition |

Section Properties

Areas @/ R
[v Restraints \ ,//
W Gridines oK Cancsl | A h di
Ry
J
L 1 Storage Structures (Két cAu bé chira, sild).
m. J Underground Concrete (Két ciu ngz"im).

n. J Solid Models (Két cau khdi).

Cable Bridges (Cau treo).

Caltrans-BAG (Goi chwong trinh nhip s6 liéu cAu Bridge Analysis
Generator).
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r.

3. Piéu chinh hé lwéi : Define = Coordinate Systems/Grids ... (hoic kich d6i vao
mot duong ludi): muc dich dé diéu chinh hé ludi hién tai theo yéu cau, c6 thé khai bao thém cac

dudng ludi méi hodc xo4 cac duong ludi khong can thiét.

Coordinate/Grid Systems

Systemz Click to:

Bridge Wizard (Hwéng din tirng buéc nhap dir liéu két cau cau).

Pipes and Plates (Goi chwong trinh nhip dix liéu cho két ciu 6ng va tam).

r a. Chon Modify/Show System
dé xem hodac diéu chinh cac hé
ludi cua h¢ toa d§ chung

Add Mews Spstem... K

Add Copy of Systen...

ModifydShow Spstem...

il

Convert to General Gnd

" b. Chon Add New System dé
| khai bao thém h¢ toa do moi
ngoai hé toa do tong thé

Cancel |

i Define Grid Data

Edit  Format
nits
System Name Kaf, m, C -
= Grd Data ~Ludl X
GidID | Ordinate | Line Type | Visbiity | Bubble Loc. | Grid Color &
1 w1 4. Frimary Shiow End
2 e e Frirnary Show End e
2 %3 3 Frimary Show End
4 ud 9. Frirnary Shaow End e
& Re ey .. - , N /. , N <
¢ | Thay doi gia tri hodc xo6a duong ludi (x6a hang) hodc
7 | copy ca hang va paste xuong dugc duong ludi méi
8 “
¥ Grid Data - urd1 Y Display Grids as
GidID | Ordinate | Line Type | Visbiity | Bubble Loc. | Grid Color  Ordinates ¢~ Spacing
L Ll . Prirnary L Start : Néu dieu chinh: Toa d6 fudng ludi chon Ordinates
= v2 L ity Show st Khoang céach 6 ludi chon Spacin;
3 43 E. Primary Show Stat I Hide All Grid Lines § On Spacing
g [ Glue to Grid Lines
g
7 Bubble Size  |1.25
8 v
Z Grid Data 51
Ludi Z Fieset to Default Colar |
GidID | Ordinate | Line Type | Visiiity | Bubble Lo | ~
1 z1 0 Frimary Shiow End =
Reorder Ordinat
2 z2 3 Frirnary Shaw End SR |
3 23 E. Frimary Shiow End
4
5
g
i Cancel
g “
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4. Xo4 cac d6i twong thira :

Sau khi ding cac mé hinh mau trong Sap2000, ¢ thé ¢ nhiing phén tir thira, nén can xod bo dé
dugc moé hinh dang yéu cau. Dé xoa cac ddi tuong, trudc hét phai chon nhitng d6i twong can xo4. Viéc
chon dbi tugng dugc thuc hién bé‘mg cach kich truc tiép vao d6i tugng, hoac kéo chudt tur trai sang phai
bao quanh nhitng dbi trong can chon hodc kéo chudt tir phai sang trai bao quanh va cit qua nhimg d6i
tuong can chon. Nhiing ddi tugng dugc chon sé& thé hién trén man hinh bﬁng duong dut nét, kich chudt
vao dbi tuong dang dugc chon s€ huy chon ddi tuong do. Luu y viéc chon ddi tuong la co tinh tich luy.

Chon nhing ddi tuong can xo4, bdm phim Del trén ban phim dé xo4 cac d6i tuong duoc chon.
Khong thé xoa doc 1ap mot niat néu nit d6 1a nat ciia mot phan tir ndo d6 con lai, khi x04 céc phan tir
thi cac nat khong con ndi voi phén tr nao nira s€ bi xod luén du khong dugc chon.

5. V& thém cac ddi twong : Khi vé& nén dit goc nhin 2D

a. Vé diém Draw = Draw Special Joint
Xem cach vé trang 28 ) i i
Khi v& chu y cac ché d¢ bat dinh (xem trang 30) d¢€ dinh vi diém v& dugc chinh xéc.

b. V& thanh bang 2 diém Draw - Draw Frame/Cable ™
Xem cach veé trang 29

¢. Vé nhanh thanh Draw = Quick Draw Frame/Cable ™

Xem cach veé trang 29

d. V& nhanh thanh giing Draw - Quick Draw Braces M

e. Vé nhanh dAm phu Draw = Quick Draw Secondary Beams

L7

f. V& tam tir giac hodic tam giac Draw > Draw Quad Area
Xem cach veé trang 29

g. V& nhanh tam chir nhiat Draw - Draw Quad Area O
Xem cach vé trang 29

=]

h. V& nhanh tAim nim trung véi 6 lwéi Draw = Quick Draw Area
Xem cach vé trang 29
i. V& thanh cong Edit = Edit Curved Frame/Cable
Trudc tién phai ¢ thanh thang ndi giita hai ddu cta thanh cong can v&. Chon thanh thang d6, thuc
hién 1é€nh.
- Khai béo kiéu duong cong (Line Object Type): Thanh cong (Curved Frame) hay Day treo (Cable)
- Khai béo céach xac dinh dudng cong:
+ Cung tron qua 3 diém: c6 thé nhap tén diém thir 3 (Circular Arc - 3rd Point ID) hodc nhép toa
d6 diém thir 3 (Circular Arc - 3rd Point Coords)
+ Khai bao thém toa do 1 diém dé xac dinh mat phéng, va khai bdo ban kinh cong (Circular Arc
- Planar Point and Radius)
+ Cung parabol qua 3 diém: c6 thé nhap tén diém thir 3 (Paraboloic Arc - 3rd Point ID) hoic
nhép toa do diém thtr 3 (Paraboloic Arc - 3rd Point Coords)
- Dang phan tir sau khi bién ddi: chia nho thanh cic phan tir thanh thang (Break into Multiple Equal
Length Objects) hodc giit nguyén 14 1 phan tir thanh cong (Keep Single Object)

6. Hi¢u chinh ddi twong :

a. Chinh dang hinh hoc : Draw - Set Reshape Element Mode ®
Xem trang 28
b. Sao chép, cit, dan ddi twong : Edit > Copy, Cut, Paste
Chon cic phan ttr, thuc hién 1énh Copy, hodc Cut s& dua cac théng tin hinh hoc cia d6i tuong vao
bd nhé tam (clipboard) cia Windows
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Thyc hién Iénh Paste s& dan thong tin hinh hoc cua dbi tuwong tir clipboard vao hé, dépg thot cho
phép khai bao khoang cach dich chuyén cua nhiing doi tuong dugc paste so voi nhiing doi tuong da
copy/cut. Co thé copy thong tin hinh hoc cua doi tuong tir Excel ro61 dan vao Sap2000.

c. Cit ngin/kéo dai thanh : Edit & Trim/Extend Frames
Chon céac thanh can cit hodc kéo dai, chon nit dau thanh cua thanh bj cit hodc kéo vé phia cat hodc
kéo, chon céc thanh lam duong cit hodc duodng dén, thuc hién 1énh, chon Trim néu mudn cét, Extend
néu mudn kéo dai.

d. Chia nhé thanh : Edit > Divide Frames ’ .
Chon cég thanh can chia, thuc }}ién Iénh chia nho, khai bdo s6 lugng va ty 1¢ chiéu dai thanh
cuoi/thanh dau, hodc chia bdi giao diém ctia nhitng thanh va ntt dugc chon.

e. Noi cac thanh : Edit > Join Frames ’
Chon cac thanh can ndi (phai thang hang va lién tuc) thuc hién 1énh noi.

f. Chia nhé tim : Edit > Mesh Areas
Chon cac tAm can chia, thyuc hién 1énh chia nho, khai bao s6 luong chia theo phuong 1 va 2 (hé toa
do dia phuong), hodc chia boi nhimg nit duge chon trén cac bién (s6 lwong nut trén 2 bién ddi dién
phai bang nhau), hoic chia bing cac dudng ludi.

g. Can chinh vi tri nat : Edit > Align Points i
Chon céc nut can chinh cho thang hang, thuc hién 1énh, chon toa d6 X, hodc Y, hodc Z dé céac nut
do6 nhan gia tri toa o mai.

h. Tach phan tir tai niit : Edit - Disconnect
C6 mot sb trudng hop, cac phan tir cd cac nut tai cing mot vi tri nhung khong lién két v6i nhau
(mic dinh cac phan tir s& lién két cimg voi nhau tai cac nat chung). Do d6 can thyc hién 1énh nay dé
tach phan tr khong con lién két v6i phan hé con lai, phan tir sau khi tach s& c6 nat méi tring véi nit
chung cti nhung khong lién két voi nat cii. Chon phﬁn tlr va nut tai vi tri cn tach, thuc hién lénh.

i. Néi lai nhitng phan tir da tich : Edit > Connect
Nguoc voi 1énh Disconnect, chon phan tir va nut tai vi tri can ndi lai, thye hién lénh.

j- Nhén ban cac phin tir : Edit > Replicate

Chon phﬁn ttr can nhéan ban, thyuc hién 1énh.

Chon kiéu phat sinh : theo duong thang (Linear), theo duong tron (Radial) hodc d6i xtmg (Mirror).

Dang dudng thang khai bao s6 gia khoang cach X, Y, Z; s6 lugng nhan ban thém; cac dic tinh
dugc nhan ban cung ddi tugng (tai trong, tiét dién ...).

Dang duong tron : khai bao truc xoay song song voi truc X hodc Y hodc Z hodc duong thang trong
khong gian; toa do truc xoay hodc toa do 2 diém cua truc xoay; sd luong nhan ban thém; gia sd goc;
cac ddc tinh dugc nhan ban cing déi tugng.

Dang dbi xtng : khai bao miat phang ddi xtmg 1a mit phang song song véi truc Z (can khai bao
doan thang giao tuyén ctia mat di ximg véi mat XY); hodc song song véi truc X (can khai bao doan
thang giao tuyén ctia mat ddi ximg voi mat YZ); hodc song song voi truc Y (cin khai bao doan thang
giao tuyén ciia mat doi xung voi médt XZ) hodc mat d6i xtmg 1a mot mat phang trong khong gian dugc
xac dinh bang toa do 3 diém cua mat dbi xung; dong thoi chon cac dac tinh dugc nhan ban cung ddi
tuong.

Do viéc nhan ban c6 thé sao chép ca céac dac tinh cua ddi tuong nhu tiét dién, lién két, tai trong v.v.
nén c6 thé sau khi gan cac dic tinh cho ddi twong xong ta méi thyc hién nhan ban dé don gian.

k. Thém mot by phin ciia hé tir két cAu miu trong Sap : Edit > Add to Model From
Template

Tuong tu nhu khi tao mdi mo hinh bang cac két cdu mau, chi khac 1a két cdu mau dugc dwa thém

vao trong h¢ hién tai.

Trang 50



Tinh toén va thiét ké két ciu bang Sap2000

7. G4n, sira lién két cho niit : Assign = Joint = Restraints = hoac Springs i

Chon céc nut can gan/stra lién két, thuc hién 1énh.

Lién két cing (Restraint) : khai bdo phuong lién két : chuyén vi thang (translation) 123, chuyén vi
xoay (rotation) 123.

Néu gbi xién can khai béo lai hé toa do dia phuong ciia nat : Chon nut, Assign = Joint = Local
Axes: khai bao cac goc xoay Z, Y', X" (Xem thém muc 2 trang 15)

Lién két dan hoi (Spring) : khai bao d¢ cimg cta lién két theo cac phwong chuyén vi thang
(translation) 123 hoac XYZ, chuyen vi xoay (rotation) 123 hodc XYZ. Pon vi do cing la Luc/chiéu
dai néu 1a 6 cing chuyén vi thang; Moment/radian néu 1a d6 cimg chuyén vi xoay.

8. Gan, sira lién két cho thanh :
Chon cac thanh can gan/sura lién két, thuc hién lénh.

Lién két dan hoi m (tuong tu dam trén nén dan hoi) : Assign > Frame/Cable 2 Line Springs,
khai bao phuong cta goi dan hoi (theo hé toa d6 dia phuong 123 cua thanh), khai bao do cung cua lién
két (don vi Luc/chidu dai’)

Giai phong lién két tai dau thanh (hen két gitra thanh va nat) : Assign - Frame/Cable -

Releases/Partial Fixity, chon dau thanh va noi lyc can giai phong (twong tmg voi lién két dugc giai
phong), khai bao d¢ cimg dan hoi cta lién két thanh véi niit (= 0 néu giai phong hoan toan).

9. Gan, stra lién két cho tAm : Assign > Area > Area Springs it (twong tu tim
trén nén dan hoi)

Chon cé4c tAm can gan/sua lién két, thuc hién lénh. Khai bao mat tiép xtc v6i nén dan hoi (ky hiéu
cdac mat xem hinh trang 11, thuong lién két dan hoi tiéb xic tam tai mat 5 la mdt dudi cia tdm),
phuong dan héi (truc 3 néu tim tiét xtic véi nén theo phuong vudng goc véi mat phang tim), do cing
ctia nén (don vi Luc/chiéu dai®)

A

10. Thiét 1ap cach xem so dd hé

- 7% xem hé duéi dang 3D, ding cac phim mili tén trén ban phim dé xoay hinh

SRR Jem hé dudi dang 2D theo cac mat phéng XY, XZ, YZ. Dung cac biéu tuong

L dé di chuyén mit phing nhin dén cac murc ludi khac nhau.

. *H (Object Shrink Toogle) : xem hé dudi dang cac phan tir co ngan/khong co ngan. (Xem
thém trang 23)
- (Set Display Option) : thiét dit cac tiy chon hién thi so d0. (Xem thém trang 24)
+ Label : thé hién tén d6i tuong trén so dd.
+ Restraints : thé hién cac lién két gdi.
+ Spring : thé hién cac lién két dan hoi.

+ Local Axes : thé hién truc toa do dia phuong cua ddi tugng trén so dd (truc 1 : do; truc 2 :
trang; truc 3 : xanh).

+ Invisible : khong trong thy, nhung co thé chon dugc.
+ Not in view : an, khong thé hién trén so do, khong thé chon duogc.

+ Sections : thé hién tén tiét dién trén so do hé.
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+ Releases : thé hién ky hiéu giai phong lién két dau thanh trén so do.
P : Rubber Band Zoom : diing chudt phong to mot ving trén so do
_® : Restore Full View : khoi phuc tro lai trang thai xem toan bg h¢.
| : Restore Previous Zoom : khoi phuc trd lai trang thai zoom ngay trude do.

BB : Zoom in, Zoom out : Phong to, thu nhé so dd hé theo timg cap. Mbi cip duogc khai
bao trong Options = Preferences = Dimensions/Tolerances = Auto Zoom Step.

m

: Pan : dung chudt di chuyén khung nhin dé xem céc vi tri khic ctia hé.
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I1. Khai bao cac thudc tinh ctia hé€ : myc dich khai béo, dinh nghia cic thugc tinh cta hé
vé vat li¢u, tiet dién, t6 hop ... , mot s6 ddc trung dung dé gan tinh chat cho cac doi tuong.

1. Khai bao cic thong s6 1am viéc
a. Chon may in va dinh dang trang in: File = Print Setup for Graphics

rinter— Chon may in

Canon LASER SHOT LEP-1210

M arme:

Status: Ready

Type: winzpool
Wherne: Meln:
Conment:
Paper ChOl’l kho gléy Origntation
Size: |44 - y @ Fomat  In dung
i
Source: |Eassetle ﬂ " Landscape |n ngang

Ok | Cancel |

b. Thiét 1ap cac théng sé6 vé kich thuée, nét .. : Options => Preferences >
Dimensions/Tolerances

DimensionsfTolerances Preferences Khoang cach toi thié}l (khi nhap S(} liéu ncu 2
| __—| nut c6 khoang cach gan hon s€ ty noi lai)
Auta Merge Tolerance 1.000E-03 AK Pham vi sai sb6 khi bAm chudt chon ddi tuong
20 Wiew Cutting Planes +4~ |01 meters (cang nhé cang phai kich chudt chinh xac maéi
chon dugc doi tuong)
Pin Fits B Sy 025 meters Pham vi bt dinh (khi con tré chudt dén gin
Plan Hudge Value 0.25 meters diém bat dinh trong pham vi nay s€ dugc bat
dinh vao diém bat dinh
Screen Selection Tolerance |3 pirels } /
Soreen Snap To Tolerance |12 oizEls Chiéu day nét thé hién trén man hinh (Screen)
Screen Line Thickness 1 pixels «— _—| vatrén mady in (Printer)
Printer Line Thicknessz 4 pirels
Maximum Graphic FontSize |8 points I C,q Chu A!O'nAnhat Va}\ nllo r‘1hat. I~<h1 §ap hién thl
<+ gia tri so trén so do s€ dung c& chit trong gidi
tinimum Graphic Font Size 3 points han nav
Auto Zoom Step 10 ercent
Shrink Factor 0 pecent — | Tyle% cﬁg moi cap phong to hay thu nhd bang
1énh Zoom in va Zoom out
tax Line Length in Text File 240 characts
ER | r— | \ Ty 1€ thq ngan lai cua doi twgng khi xem dudi
dang Shrink

¢. Chon tiéu chuin thiét ké két cau thép : Options = Preferences = Steel Frame Design

d. Chon tiéu chuin thiét ké két cu bé tong cot thép : Options > Preferences = Concrete
Frame Design

e. Thiét 1p cach thé hi¢n mau trén man hinh va trén may in : Options = Color = Display
(mau thé hién cia doi twong) hoic Output (mau thé hién ctia bi¢u do)
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Assign Colors

2. Chon dbi
tuong can thay
ddi mau va dat
lai mau méi.

)

e

\

Drizplay ]

Paints

Frames
Cables

Tendons

Springz/MLLinks

Festraints
Releaszes
bues
Text
Shadow Lines

Guide Lines

Cutput

Area Fill Face B

Salid Fill/Face 1

Solid Face 3
Solid Face 4

Solid Face B

Background

l

Area Fill Face &

Area Edge

Solid Face 2

Solid Face B

Salid Edge

Darkness
5 hd
Transparency
Like 5 -
Area A -
Solid A -
Device Type: la. Chon thiét bi
i+ Screen - M?'n hmh .
" Printer - Méay in den trang
" Color Printer [ - May in mau

Feset Defaults

v Usze Color Printer [Graphics]

Cancel

Chon Reset Defaults néu muén

1b. Chon Use Color Printer néu may in st dung 1a
may in mau, néu dung may in den trang thi bé chon

dung mau mac dinh cia Sap

Assign Colors

2. Chon dbi twong
can thay doi mau
va dat lai mau mai.

Display
Contours— Biéu d6 ndi luc Tam
(
s I
Mirnimum ]
I
I
—
,7
E—
B
—
——
—
—
I
I
KMaHimum ]

Output

l

Interaction Fatios

Yalues
Colors

Mot et Designed

Mot Calculated

Transparency

|

Diagram Fil Biéu do ndi luc Thanh

Positive
MHegative -
Range Poz -
Range Neg
Device Type: la. Ch()l“l thict bi
- Man hinh
+ Screen o .
™ Printer - Méy in den trang
i Color Prirter [ - May in mau

Reszet Defaults

v Use Color Printer [Graphics)

Cahicel

Chon Reset Defaults néu mudn

1b. Chon Use Color Printer néu may in st dung 1a
may in mau, néu dung may in den trang thi bé chon

dung mau mac dinh cta Sap

Céc so d6 va biéu do ndi lyc nén dugc in voi may in mau, truong hgp in bang may in den trang can

thuc hién cac budce sau dé nét vé duoc dam:

- Trong phan Display: Chon thiét b 1a Printer, bé chon Uses Color Printer, chon cac d6i tugng

Points (Diém), Frames - Cables - Tendons (Thanh), Spring/NLLinks - Restraints - Releases (Lién két),
Text (Chir) chuyén sang mau den.
- Trong phan Output: Chon thiét bi 1a Printer, bé chon Uses Color Printer, chon muc Positive va

muc Negative chuyén sang mau den.
Néu dung 1énh bat hinh dé chén sang Word hodc cac chuong trinh khac (Lénh Ctrl-Shift-U), dé
hinh dugc dam ciling lam nhu trén nhung chon thiét bi 1a Screen.
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2. Pac trung vat li€éu Define - Materials

Sap2000 co san 6 loai vét liéu : nhém (ALUM), thép hinh dap ngudi (CLDFRM), bé tong
(CONC), bat ky (OTHER), cot thép (REBAR) va thép (STEEL).

C6 2 cach dé khai bao vat li¢u trong Sap:

- Dung loai vat lidu c6 san roi hiéu chinh céac thong so dic trung (thuong dung).

- Khai bdo méi 1 loai vat liéu bang cach nha

Define Materials

b aterials

Cancel

Material Property Data

M aterial Hame ’7
Type of Material
f* lzotropic " Orthotropic
o " Uniawial

Analysis Property D ata Théng sO phﬁl’l tich

Khéi luong riénglg P Mass per unit Volume ETCTI
Trong luwong riéng W Weight per urit Volume [500
Modun dan hdi E Modulug of Elasticity ’W
Hé s6 Poisson Iui Poiszon's Fatio ’Mi
Hé sd din no nhiét o Cosft of Thermal Expansion ’m
Modun d.h trugt- G Shear Modulus [1104E+03

Advanced baterial Property Data

Time Dependent Properties. .. |

b aterial D amping Properties. . |

Strezz-Strain Curve Definitions. . |

ap tat ca cac thong sé dic trung.

1. Chon loai vat liéu tuong Umg va
chon Modify/Show Material dé hi¢u
chinh cac thong so6 dac trung

2. Chon Add New Material dé khai
bao thém loai vat li€éu mai.

Dizsplay Calar

—

Calar

Type of Design

[Concrete <]

Design

Design Property Data [Chiness 2002) Thf)ng sO thlét. ké

Concrete Strength Grade, fouk
Bending Reinf. Yield Stress, fuk
Shear Reinf. Yield Stress, fyks

™ Lightweight Concrete

28122785 C.do chiu nén BT f7,
42184178 C.do chju kéo CT f;
28122785 .46 chiu cdt CT Jys

T

Cancel

+ Mass per unit Volume : Khéi luong riéng, dung xac dinh kh01 luong ban than cua két cdu dé tinh
toan tan s6 dao dong riéng ctia hé, gia tri = trong luong riéng /gia tc trong truong (g). o
+ Weight per unit Volume : Trong luong ri€ng, dung xac dinh trong luong cua két cau dé tinh luc

tac dung do trong lugng ban than céc cau kién.

+ Modulus of Elasticity : Module dan hdi cta vat liéu (E)

Bé tong M.200# c6 E =2,4.10° (kg/m?)
Bé tong M.250# c6 E = 2,65.10° (kg/m?)
Bé tong M.300# c6 E =2,9.10° (kg/m’)

+ Poisson's Ratio : Hé sd Poisson, hé s0 no ngang (), dbi vai bé tong thuong lay 0,2
+ Coeff of Thermal Expansion : Hé s6 dan nd nhiét (o), d6i v6i bé tong thuong 1y = 107
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+ Shear Modulus : Module dan hdi truot (G), dugc tinh tur G = E/2(1+p). i )
+ f'c : cudong do chiu nén cua bé tong. Néu dung Sap dé tinh cot thép theo ti€u chuan Viét nam (két

quda chi dé tham khdo)

- Néu tinh theo tiéu chuan ACI 318 - 99 thi 1y bang R,/0,85.
- Néu tinh theo ti€éu chuan CSA - A 23.3 - 94 thi lay theo bang sau :

MacBétong | 150 | 200 | 250 | 300 | 350 | 400 | 500 | 600
R, (kg/cm?) 65 90 110 | 130 | 155 | 170 | 215 | 250
fo (kg/em®) | 130.39 | 182.22 | 224.40 | 267.26 | 321.85 | 355.16 | 457.85 | 540.81

+ fy : cuong do chiu kéo cua cot thép. Néu dung Sap dé tinh cbt thép theo tiéu chuan Viét nam (két

qua chi d@é tham khao)

- Néu tinh theo tiéu chuan ACI 318 - 99 thi ldy bing R,
- Néu tinh theo ti€u chuadn CSA - A 23.3 - 94 thi lay theo bang sau :

Loai thép Al All AlIl Cl ClI CIII
R, (kg/em’) | 2100 2700 3600 2000 2600 3400
f, (kg/em®) | 2470.59 | 3176.47 | 423529 | 2352.94 | 3058.82 | 4000.00

+ fys : cudng do6 chiu cit ciia cot thép. Néu ding Sap dé tinh cbt thép theo tiéu chuan Viét nam (két
qua chi deé tham khao) lay bang Rad.

3. Pic trung tiét dién thanh Define = Frame/Cable Sections

Propertiez

Nhimng loai tiét dién
da duoc khai bao

W24
WEHI
WAl
WEEE
WERET
W01
T
W Ok
T
W01
W21

Find this property:

I—
(WE{K'ID

e

2
9
]
]
12
4

Choogze Property Tupe to Add

|Im|:n:|lt |Mfide Flange

| | Adfide Flange

Click to:
Add Mew Froperty...

{

Add Copy of Property....

Madify/Show Property. .

Delete Property

Cancel

A

1. Thém loai tiét dién méi bang cach chon
dang tict dién va khai bao kich thudec.

A

Add Channel
Add Double Cha
Add Tee

Add Angle

Add Double Ang
Add Bowd/Tube
Add Fipe

Add Rectangular

E

el

=

2.’Ch()n h‘{nh dang
tict dién can thém

3. Chon Add New Property dé thém 1 loai
tiét dién mai (c6 hinh dang da chon 6 trén)

Tuy hinh dang tiét dién (xem thém trang 7) ma ta can nhap kich thudce khac nhau: vi du tiét dién
hinh chir nhét can nhap chiéu cao va chiéu rong, hinh tron can nhap duong kinh ..
Nguyén tac chung cua cac ky hiéu kich thude:

- t3: tong chiéu cao cua tlet dién.

- to: tong chiéu rong cua tiét dién.

- Ky hiéu f'1a canh (flange) => t/1a chiéu day ban canh
- Ky hiéu w 14 suon (web) => t,, a chiéu day suon
- Ky hiéu b 1a canh dudi (bottom) => t,, 1a chiéu rong canh dudi tiét dién.
- Ky hiéu 7 1a canh trén (top) => t5, 13 chiéu rong canh trén tiét dién.
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4. Pic trung tiét dién tAm Define - Area Sections

Shell Section Data

A Sect . A 5
rea Sections 1. Chon loai phan tir

Sections Select Section Type Tao Add

A 2 . Section Name |ﬁ3«SEE2
ELCTI—— pimions AU Pt ten tiét dién

Plane Phan tur phang 1 Dizplay Color .
Click to: Azalid

LI

Nhimg tiét dién ~Phan tir khoi d.ximg Type— Chon loai phan tir
tdm d3 khai bao Al o Sgetia. —1| « Shell- THin - TAm mong, khi h/1< 1/5
Add Copy of Section. . | ¢ Shell- Thick T4m day, khi b/l > 1/5
|2. Chon thém loai m&i | ¢ Piate - Thin Tg:lm san mong, khi h/1< 1/5
" Plate - Thick Tam san day, khi h/l > 1/5
| ¢ Membrane  TAm tuong

tadify/Show Section...

~
|
Cemesl Materisl-Chon loai vat liéu
Material Name |coNE |
M aterial &ngle 0.

Thickness- Khai bao chiéu day
kembrane Chiéu déy méng 1.
Bending Chiéu déy uén 1

Concrete Shell Section Design Parameters

Stiffness Maodifiers
Set Modfiers. . |

Cahicel |

5. Khai bao cac trwong hop tai trong Define = Load Cases

Budc nay chi khai bao trude tén ctua cac truong hop tai trong co trong bai todn phén tich va h¢
s0 trong lugng ban than, chir chua khai bao gia tri tai trong.

Define Loads

HEé sO trong
Loads luong ban than Click To:
Tén El;ggﬁagmlemp tai %oai Serl\:\a\lvl"_eilghl ) lxrmltc.L , Add Mew Load | 2. Chon Add néu
pe uipler ateral Loa muon them mo‘l
1. Nhap dir heu [DEAD [DEAD Rall ModiyLoad | Modify néu muén
, HoatTa| LIVE | dicu "C’hinh ruong
Cac truorng Gio WiND Nona ﬂ hop tai dang chon.
hop tai trong DeleteLoad |
d4a khai bao

Cahicel

Mbi mot trudng hop c6 mot hé sb trong luong ban than, dung dé khai bao tai trong thém vao
cac phan tir do trong lwong ban than.

+ Phan tir thanh: tai trong phan b déu tac dung thém vao do trong lwong ban than = hé s6
trong lugng ban than * trong lugng riéng vat li¢u w (da khai bao trong dac trung vat liéu) * dién tich
tiét dién (tinh tir kich thudc tiét dién da khai béo trong dic trung tiét dién thanh)

+ Phan tir tm : tai trong phan bd déu tic dung thém vao do trong lugng ban than = hé sb
trong lugng ban than * trong luong riéng vat liéu w (da khai bao trong déc trung vat liéu) * chiéu day
tiét dién (d khai béo trong dic trung tiét dién tim)
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Tai trong nay c6 chiéu hudng xudng va tac dung vao tit ca cac ddi tugng trong hé v6i ciing mot
hé s6 trong luong ban than, néu mudn khai bao tai trong do trong lugng ban than chi tdc dung vao mat
s6 phan tir trong mo hinh hodc khai bao hé sb trong lugng ban than ctia mdi ddi twgng mdi khéc thi
phai dung tai trong dang gravity (s& dé cap trong phan dit tai trong vao h¢)

6. Khai bao cac trweong hop phan tich Define > Analysis Cases

Analysis Cases

Cazes Click to:
Case Name Case Type Add Mew Case... |
4 o Linear Static
Cac }fu"?ng MODAL Madal AddCopyof Case... |
hop phén tich HoatTai Linear Static £
Gio Lirear Static Modife/Show Case. . | 2. ChOI‘l Modify néu
ﬂ muon thay d6i, Delete
1. Chon truong hop phén Delete Case | néu mudn x6a
tich can x6a hoac stra :
ﬂ Dizplay Cazes
Show Analpgiz Caze Tree.. |
Cancel |

Tuong tmg mdi trudng hop tai trong c6 mot trudng hop phén tich, truong hop phan tich dung dé
khai béo loai phén tich véi truong hop tai trong 1a phan tich tinh, phan tich dong, phan tich tuyén tinh,
phan tich phi tuyén ...Mic dinh, Sap2000 tu thém mdt trudng hop phan tich dong MODAL. Néu bai
toan khong can phan tich dong thi c¢6 thé xo4 trudng hop phéan tich MODAL dé khi chay chwong trinh
tinh s€ nhanh hon.

7. Khai bao cac t6 hop tai trong Define & Combinations

Khai bao thém hodc chinh sira cac t6 hop da co.

Define Response Combinations
Cambinatiors Click o

i Chon Add New néu
Cac tb hop da{

Add Mew Combo...

. | mubn thém t6 hop mai
khai béo Madify/Show Combo..._| Choln Modify néu mudn thay

T6 hop dang ﬂ Delete Combo | dbi t6 hop dang chon

chon ﬂ

Cahicel

Trong Sap2000 c6 4 loai to hop :

* Loai ADD : Cong tac dung.

* Loai ENVE  : LAy gia tri bao.

* Loai ABS : Cong gia tri tuyet 601

* Loai SRSS : LAy can bac 2 cia tong cac binh phuong.
Vidu :

Co 5 truong hop tai trong : TT1; TT2; TT3; TT4; TTS.

- Gia tr1 moment tai K : Mg do TTl la :3,5

- Gia tri moment tai K : Mg do TT21a  :-4,0

- Gia tri momenttai K: Mg do TT31a :5,0

-Giatri momenttai K : MxdoTT41la : 4.5

- Gia tri moment tai K : MK doTT51a :-3,0

Néu khai bao t6 hop 1 14 kiéu ENVE cua 3 thanh phan TT1; 0,9*TT2; 0,9*TT3:
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C6 thé viét: TH1 = ENVE (TT1; 0.9¥TT2; 0.9*TT3)
=> Mg =ENVE (3.5; 0.9*%-4.0; 0.9*5.0)
ta s€ duoc Mg min ciia TH1 =-3.6 va Mg max cua THI =4.5
Néu khai bao t6 hop 2 14 t6 hop kiéu ADD ctia 3 thanh phan TT4; TT5; TH1 :
TH2 = ADD (TT4; TT5; TH1)
=> Mg =ADD (4.5; -3.0; -3.6 =4.5)
ta s€ duoc Mg min cia TH2 =-2.1 va Mg max cua TH2 =6.0

GENA R LERI DR K hai bao cac thanh phan va kiéu t6 hop

Responze Combination Hame TT+HT
1. D3t tén tb hop
Carnbination Type L|nearAdd 2. Chon kleu tO hO'p

Define Combination of Caze Resultz

Caze Mame Caze Tupe Scale Factor

3. Nhap dir liéu cla timg
thanh phan tI‘Ol’lg tO hO’p —>|DEAD |L|near Static

: 4 Chon Add néu muén

Céc thanh phén{ HaoatT ai Linear Static them thanh phan mO‘i
trong t& hop Mody | Modify hodc Delete néu
Thanh phan dang chon Dot | MUON diéu chinh hodc Xoéa

| thanh phan dang chon.

Cahzel |

8. Khai bdo cac miit cit dé tinh hop lwe (Sum Forces Group)
a. Khai bao nhom : Define = Group

Budc nay chi khai bao tén va muc dich st dung cua cac nhém doi tuong, chua khai béo doi tugng
trong nhom.

Define Groups

Groups Click to:

Cac nhom EELDUM [ EggNsaGiain. i 4. Chon Add néu muodn

da khai bao | thém nhém moi, Modify
hoic Delete néu mudn diéu
| chinh hodc Xo6a nhom dang

| chon.

tadify/Show Group....

Nhoém dang chon

Delete Group

Ok | Cancel |

b. Khai bao d6i twong thanh phin trong nhém : Assign = Assign to Group

Dung dé khai béo cac ddi tuong c6 trong nhom, & day 1a cac ddi tuong va diém dung dé tinh hop
luc cua luc nut.
Chon cac phan tir va cac dau phan tir, thyc hién 1énh.

Vi du: muén tinh hop luc cta phan lyc tai 3 gbi tua A, 1
B, C ta phai chc_)q 3 thanh‘ 1, 2, 3 va 3 diém nut ctia 3 thanh la 1 2 3
A, B, C (may hicu la ta can tinh hop lyc cua cac lyc nat A cua

phan tr 1, lyc ntit B cua phﬁn tr 2, luc nut C cua phﬁn ta 3)
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¢. Khai biao mit ciit Section cut : Define = Section Cuts

Edit:
. : bit tén cho Section Cut
Section Cuts Click to:

Chon Add Section Cut Name |SCUT2
| Add Sechion Lot 142 ma L
B .z dé thém méi, Section Cut Defined By
gac .matéat Modify/Show Section Cut... | Modify dé + Group
?CUOI} ’ut ; chinh stra ¢ Quadriateral Cutting Planes Chon - nhom  doi
da khai bao Delete Section Cut | tuong d3 khai bao

Section Cut Group

Graup

oK

Section Cut Rezult Type

GROUPZ

Cancel

(v Analwzie [F1.F2, F3. M1, M2, M3T
" Design [P.W2, V3, T, M2, M3)

9. Khai bao ciac miu gia tri nut (Joint Pattern)

a. Khai b4o tén cac Joint Pattern : Define = Joint Patterns

JP 13 mot ham sd bac nhat theo toa do cac nat (gia tri ham s6 dugc tinh theo toa dd nhom nit trong
JP do), dung dé khai bao tai trong gan cho cac d6i tuong trong hé ma gia tri cua tai trong do6 la mot
ham s6 bién thién tuyén tinh theo vi tri cac ddi tuong (vi du : ap luc thuy tinh 13 mot ham sd tuyén tinh

theo chiéu cao - toa do Z cua doi tuong)

Budc nay chi maéi khai bdo cé bao nhiéu JP, va tén ctua cac JP do, chua khai bao cac hé so6 ciia ham

A

SO.

Define Pattern Names

Fatterns

1. Nhép tén Joint Pattern —»faLn

da khai bao

Click, tar

Add Mew Pattern Namel 2. ChOl’l Add neu muon

Change Pattern Mame |

them JP méi, Change néu

mubn doi tén JP dang chon

]
Cac Joint Pattern { DEFALLT

Delete Pattern |

0K
Cancel

b. Gan JP cho cic niit, va khai bo cac hé s6 ciia JP : Assign = Joint Patterns

Chon céc nut can gan JP, thuc hién 1énh.
GiatrictaJPla: V=Ax+By+Cz+D
Trongdo: A,B,C,Dlacaché sb do nguoi st dung nhap vao
X, Yy, z la toa d6 cua nut.
Céc tuy chon cua JP :
- Str dung chi gié tri dwong (néu JP <0 thi gia tri gan cho nit = 0)
- Str dung chi gi tri am (néu JP >0 thi gia tri gdn cho nut = 0)
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Pattern Data

1. Chon JP dé gan cho nhém nut
©

Pattern Hame

Fattern Agzzignment Type
(o 3, 2 Multipliers [Pattern Walue = 4% + By + Cz + D)
(" Z Coordinate at Zero Pressure and Weight Per Unit Valume

PatternValue = Ax+ By + Cz+ D

Cohztant 2,
Constant B
Constant C

Constant D

Restrictions
St dung moi gid tri & Use all values

Néu gid tri &m thi 1ay br?m_g 0 " Zero Negative values
Neéu gia tri duong thi lay bang 0 (" Zero Positive values

3. Han ché cac gia tri

[ ok ]

i
5 2. Khai bao céc
T— gia tri cua ham so
]

Options
f* Add to esisting values
" Replace existing values

(" Delete exizting values

Cancel |

Sau budc nay cac nat da cé6 mot gia tri JP twong trng vadi toa do xyz cua nat d6. Céc gia tri nay sau
nay c6 thé duogc str dung d€ gan tai trong, su thay doi nhi¢t do cho cac phan tir c6 diém ntt 1a cac nat

co trong JP.

10. Khai bao cach xac dinh khéi lwong trong mé hinh Define = Mass source

Luuy réng khdi lugng dung cho muc dich tinh dao dong ctia md hinh, con trong lugng va tai trong
1a lyc tdc dung vao mo hinh nén 2 khai niém nay la khac nhau, va myc dich str dung cling khac nhau.
Tuy nhién c6 thé tinh dugc khéi lugng tir trong lwong va luc. Do d6 Sap2000 ké tir V8 da cung cép
mot tuy chon dé xac dinh khéi lugng cua mo hinh:

Define Mass Source

tazs Definition
" From Element and Additional Mazzes
¢ From Loads
" From Element and Additional M azzes and Loads
Define Mazs Multiplier for Loads
Load Multiplier
HoatT ai ﬂ |D.5
DEAD 1
b adify
Drelete
QK. Cancel

a. Tir khdi lugng cua ban than cac phan tir va cac
khéi lugng dit thém vao hé.

b. Tu tai trong tac dung cta cac truong hop tai (chia
gia tc trong truong). Cac truong hop tai co thé cong véi
nhau sau khi nhan hé sé ty 18. (Nén diing cdch nay)

Vi du : theo TCVN khi tinh tin sb dao dong
riéng dé tinh thanh phan dong cua tai trong gid: can lay
khdi lugng hé = khéi luong tuong tmg véi truong hop tinh
tai + 50% khdi luong twong Umg cta truong hop hoat tai
ding tac dung

c. Tur khoi luong dat thém vao hé va tur tai trong
(khong xét khdi lwong ban than cac phan tir).
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III. Gan cac dac trung va tai trong cho hé¢, chay chwong trinh phén tich:
muc dich khai bao cac tinh chat cua cac d6i tugng va tai trong tac dung vao he. Trudc khi thuc hién
lénh can phai chon ddi twgng. Sau khi hoan thanh mé hinh tién hanh phén tich két cau dé xac dinh
chuyén vi, phan lyc, noi lyc, dao dong ...
1. Gan dic tinh cho nit. (Can chon it triée khi thue hién lénh)
a. Rang budc (constraint): Assign = Joint = Constraints

Assign/Define Constraints

Constraints Chooze Caonstraint Type to Add
H1 | Diaphiagm ~|1. Chon kiéu rang budc
Click, tar

2. Ch()l’l Add dé thém maoi | Add Mew Constraint,.. I
hOéC MOdlfy dé dic¢u chinh  Madity/Show Canstrairt. . |

Delete Congtraint |

Ok | Cancel |

Nén chon phuong rang budc 1a Auto. Y nghia cdc dang rang budc xem trang 17.

' ;
b. Khoi lwgng gan thém vao nut : Assign = Joint > Mass @

Khi tinh dao dong, néu tai cac nut c¢6 thém khdi luong tap trung = can khai bao gia tri cla khdi
lugng tap trung thém vao tai nut.

Trong cac version tir Sap v8 trd di, viéc khai bao khdi lugng cho cac nit thuong it duge sir dung vi
Sap ¢6 kha ning tu tinh duoc khdi lugng dé dua vé nat bang cach khai bao Mass source (trang 60)

2. Gan dic tinh cho thanh. (Can chon thanh truéc khi thuc hién 1énh)

. T
a. Tiét dién : Assign = Frame/Cable = Section =

Fropertiez Chooge Property Type to Add
e s |Imp0rt |wfide Flange j
- X . D240
1. Chon tict dién | . A .
SN T I &dd 1.44/ide Flange - o) A An thié
dé gan cho thanh . Ne? can t F:t
Click ta: c6 thé khai bao

1T tiét dién moi
| bang cach chon
| hinh dang tiét
|

Add Copy of Property...

tdadify/Show Property. . dien cﬁn Add va

cl}on Add New
W12 . dé khai bao kich

Ok, | Cancel | thudc

b. H¢ toa d§ dia phwong : Assign > Frame/Cable - Local Axes ¥
Néu hé toa d cta thanh khac hé toa do mic dinh, can khai bao gbc xoay cua h¢ toa do.
Xem trang5 dé biét cach quy dinh hé toa @ dia phirong cua thanh.
¢. Piao chiéu truc 1 ciia hé toa d6 dia phwong : Assign = Frame/Cable > Reverse
Connectivity
~Chon cac tinh chat ciia thanh nhu tai trong ... dugc giit nguyén theo truc dia phuong hay truc tong
the.
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d. Gan doan cirng dau thanh : Assign > Frame/Cable > End offset =
Tai cac nut, cac thanh giao nhau tao nén mt vung ctmg, do d6 chiéu dai uén cua thanh giam di.
Lénh nay dung dé khai bao kich thudc ving giao gitra thanh dang xét vdi cac thanh khac va do
cung tuong doi (tir 0 + 1, nén chon < 0,5)cta vung giao do. (Xem trang 4)
e. Khai bdo diém chén ciia thanh vao mé hinh : Assign © Frame/Cable - Intesertion
Point
Mac dinh, cac thanh dugc mo hinh bé‘mg duong truc thanh, tuy nhién nguoi st dung cé thé thay vi
tri cua tryc thanh so véi duong line dugc mo hinh trén so do. (Xem trang 8§)

Frame Insertion Point

Cardinal Paint
L, R 2 axis
[10 [Centroid) ~| 1. Chon diém chuan trén thanh J
7 9
[ Mirror about Local 2 * 9
Frame Joint Offzets to Cardinal Point 1. Bottom left
2. Bottom cente
3. Bottom right
Coord Sygt Local -
oord oysiem jLoca ; s saxie & Middle left
Y 5 . ; ; 5. Middle center
'y . >
Endd End 22 KhE}I b.axo khc?angﬂcach i % ' 6. Middle right
1 o o léch tir diém nut trén so 4 &) 7. Topleft
) o 0 do tinh dén diém chuin | | g- $°p Ce’;‘ier
: A , ~ W H op ri
trén thanh (tinh theo hé 10. Ceﬁtrg.d
2 o |0 toa do dia phuong) e 11. Shear center
3 T 1 2 3

Ll 4
[ Do not transform frame stiffress for 3. Néu Ch()l’l Do not ceey
offsets from centroid khi tinh toan 1’161 ILIC S8
Reset Defaults khong xét dén d¢ léch

tam.
Cancel | I

123

f. Khai bao s6 diém xuit ndi lwc: Assign > Frame/Cable = Output Stations ==

Khai bao s6 diém xuit ndi luc hodc khoang cach tbi da gitta cac diém xuét ndi luc déng thoi tai cac
vi tri c6 gidn doan noi lyc do lyc tap trung hodc vi tri giao nhau voi céac phén tir khac.

Khi xudt ndi luc ra file hodc ra bang, chi co noi lyc tai cac diém xuat méi dugc thé hién trong bang.
Neu s6 diém cang nhiéu > cang xem duoc chi tiét noi luc trong thanh, nhung file két qua cang lon va
s6 liéu xur ly. nhiéu, phtrc tap. S6 diém nay ciing anh hudng dén biéu dd bao ndi luc, sé diém cang
nhiéu, biéu do bao noi luc cang min, cang chinh xéac; nhung khong anh huong dén biéu dd nodi luc.

g. Khoi lwong gan thém vao thanh : Assign © Frame/Cable-> Line Mass ==

Khi tinh dao dong, néu trén cac thanh c6 thém khéi luong phan b = can khai bao gia tri ctia khdi
luong phan bd thém vao tai thanh.

Trong céc version tir Sap v8 tr¢ di, viéc khai bao khéi luwgng cho cac thanh thudng it duoc sir dung
vi Sap c6 kha nang tu tinh dugc khéi luong dé dua vé nit bang cach khai bao Mass source (trang 60)

h. Khai bao nhiét d9 ciia thanh: Assign = Frame/Cable = Material Temperature
Trong bai toan tinh anh huong do nhiét do, sy chénh léch nhiét d6 1a nguyén nhan gay tac dong c'1‘01
v6i hé, nhiét do nay la nhi¢t do tai thoi dlem xd@y dung, d6 1a nhiét d6 Gmg voi ing suét trong ket céu
do nhiét géy ra = 0. Néu nhiét do két cau thay d6i so voi nhiét do ndy, s& din dén trong hé xuat hién
thém tng suat do nhiét.
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i. Khai bao viéc tw dong chia nhé thanh : Assign = Frame/Cable - Automatic Frame
Subdivide

Trong bai todn tinh dao dong: khdi luong tac dung trén thanh dugc ddn vé cac nat, do d6 mudn tinh
duoc dang dao dong vong ctia thanh ta can chia nhé thanh thanh cac doan, va khéi luong s& don vé cac
nut chia ndm doc theo thanh, sinh ra dang dao dong theo phuong dimg cua thanh.

Trong bai toan tinh dam trén gdi twa dan hoi (Line spring): o cing cua gdi twa doc thanh duge don
vé cac nat, do do muon tinh thanh dat tlep xuc lién tuc véi nén ta can chia nho thanh thanh cac doan,
va d6 cimg gdi don vé cac nut chia nam doc theo thanh, xem nhu gan ding 1a tiép xtc lién tuc véi
thanh.

Trong bai toan tinh hé vura c6 thanh, vura c6 tAm, va tim lién két lién tuc doc thanh, ta cling phai
chia thanh thanh cac doan twong tmg v6i s6 doan chia ctia tim dé tim va thanh chung nhau nut, va d6
chinh 14 nhimng diém lién két giita tim va thanh, xem gan dting d6 1a lién két lién tuc giira thanh va tdm

Assign Automatic Frame Subdivide

" Mo Auto Subdivision
&+ 2uto Subdivide Frame
¥ at Intermediate Joints Tai cac diém nut tu sinh trongI qua trinh tinh toan .
. 2 . } Thuong chon
[~ atIntersection with Other Frames  Tai giao di€m vai cac thanh khac
[~ Minimum Mumber of Segments Sé doan chia ti thiéu

™ Masimum Length of Segments  Chiu dai toi da cua 1 doan chia

- I
Uitz
Faf, m, C - Cancel |

3. Gan dac tinh cho tAm. Can chon tam trude khi thuc hién 1énh

t,
a. Tiet di€n : Assign > Area > Section < ) .
Chon tam can gan tict dién, thyc hién 1énh, chon tiét di¢n can gan - OK

b. H¢ toa d§ dia phwong : Assign = Area = Local Axes %
Néu hé toa do ctia tam khéac hé toa d6 mic dinh, can khai bao goc xoay ctia hé toa do.(Xem trang 11 )

¢. Pao chiéu truc 3 ciia hé toa dp dia phuwong : Assign > Area -> Reverse Local 3
Lénh nay s€ lam dao chleu mit trén va mat dudi cia tAm.

Chon cac tinh chét ctia tim nhu tai trong ... dugc giir theo truc dia phuong hay truc tong thé.
ﬂli

d. Khdi lwong gan thém vao tim : Assign > Area> Area Mass

Khi tinh dao dong, néu trén cac tim c6 thém khdi lugng phan bd = can khai bao gia tri cua khdi
luong phan bd thém vao tai tam.

Trong cac version tur Sap v8 tr¢ di, viéc khai bdo khéi lugng cho cac tam thuong it dugce st dung vi
Sap ¢6 kha nang tu tinh duoc khdi lugng dé dua vé nat bang cach khai bao Mass source (trang 60)

e. Khai bao nhiét d ciia thanh : Assign = Area > Material Temperature
Khai bao nhiét d§ img véi tng suat trong két cau do nhiét gdy ra = 0. Néu nhi¢t do két cau thay doi
so voi nhiét dJ nay, s€ dan dén trong hé xuat hién thém ung suat do nhiét.

f. Khai bao viéc tw dong chia nhé tim : Assign = Area = Automatic Area Mesh
Theo 1y thuyét phuong phap phan tir hitu han, cac phan tir trong hé la nhiing phan tur 101 rac chi lién
két véi nhau thong qua cac diém nut, do d6 khi tinh phan tr tdm, can chia nho tam thanh nhiéu tdm
nho, cac tdm nho lién két voi nhau tai cac diém chia, va do d6 duoc xem gin dung nhu mot phan tir
lién tuc
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Assign Automatic Area Mesh

v Mo buto Meghing

" Auto Mesh Area Into Thiz Mumber of Elements

Khai bao s6 luong phan tir
con to0i thi€u trén 2 canh

" Auto Mesh Area Into Elements of This b asimurn Size

[ Khai bdo kich thuée tdi da cua
phan tir con theo 2 phuong

-
Units
Fgf. m. C - Cahicel

4. Dat nguyén nhén tac dung vao nut.

£4
a. Tai trong tap trung : Assign = Joint Loads - Forces ~*°

3. Khai bao gia tri tai trong:
- Luc tdp trung FX, FY,
FZ.

- Moment tip trung MX,<

MY, MZ (theo chiéu van nut
chai)

Load Case Name

(i Loads Coordinate Spstem

1. Chon tru'(mg hop tai can dat tai trong

2. Chon phuong dat luc theo hé

Force Global ID* GLOBAL
Force Global v ID*

Options
Force Global 2 ID*

" Add to Exizting Loads

! toa do dla phuong hay tong the

Moment about Glabal 3 |0. f+ Replace Existing Loads 4. Cac lya chon:

Maoment about Glabal ¥ |0. " Delete Existing Loads

L Moment about Global 2 0. ’TI

- Thém vao tai trong da co.
- Thay thé tai trong da co
Cancel | - Xoa tai trong da co.

2 y I
b. Chuyén vi cwdong birc tai goi twa : Assign = Joint Loads - Displacements **

Chon cac nat co lién két géi, thuc hién 1énh, cach nhap s6 lidu giéng trén.
Chu y: chi c6 chuyén vi cudng buc theo phuong cua lién két goi thi méi co tac dung.

5. Gan nguyén nhén tac dung cho thanh.

a. Tai trong do trong lwgng ban than : Assign = Frame Loads - Gravity

Tai trong nay dugc xac dinh Frame Gravity | oads

to trong luong riéng cua vat
liéu, dién tich cta tiét dién va
cac hé sb trong lugng ban than
dugc khai bao ¢ day. Khong

Load Case Name

Gravity Multipliers

nhu hé sb trong luwgng ban than Global} |0
khi khai bdo truong hop tai e I

trong (Self weight Multiplier -
Trang 56), hé s6 tai trong nay
c6 thé dugc gan riéng cho ting
thanh va theo cac phuong khac

nhau.

Global 2 1]
3. Khai bao Hé

s6 nhan theo
cac phuong

1. Chon truong hop tai can dit tal trong

DEAD

Coordinate System

[GLOBAL 2. Chon phuong dit lyc theo hé
toa do d1a phuong hay tong the

Options

" Add to Exizting Loads |_.:,|33|

* Replace Existing Loads 4 ééC lua chon:

- Thém Vé}o.
- Thay the.

" Delete Exizting Loads

Cancel

- Xoa.
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b. Tai trong tap trung tac dung trén thanh : Assign = Frame Loads - Point -

M3i 1an thyuc hién 1énh c6 thé gan tdi da 4 luc hodc moment tap trung vao thanh. Tai trong tap
trung dugc xac dinh bdi céc thong $6
+ Luc hay Moment
+ Phuong tai trong xac dinh theo h¢ dia phuong hay tong thé
+ Chiéu cua tai trong (tuy theo hé toa do dugc chon 6 trén), mac dinh la gravity # -Z
+ Khoang céach tir diém dau thanh dén diém dit luc (mdi tai trong c6 mot khoang cach)

C6 2 cach tinh khoang cach Nt i l Nt j
- Khoang cach twong doi (Relative): = a/L ® o
- Khoang céch tuyét doi (Absolute): = a a
+ Gié tri tai trong tai cac vi tri tuong ing L
Pz Sl Lol 1. Chon truong hop tai can dat tal trong

Units
Load Case Name - Kaf.m,C =
Load Type and Direction Options 7.C4 .
. Cac lva chon:
2. Luc hay Moment Forces  © Moments i~ Add to Existing Loads - Thém vio
3. ChOH phuong dét tai tI'Ol:lg th39 Coord Sy |GLOBAL - % Feplace Existing Loads _ Thay thé
h@ toa d dia phuo‘ng hay tongthe Direction | Gravity - " Delete Existing Loads - X0a.
E Fairt Loads . , N
1. 2 a 4 6. Khai bao khoang
Distarice |0, |0.25 075 i} cach va gia tri tai trong
Load |o. o 0. o (moi lan thuc hién 1énh
* Relative Distance from End-| " Abzolute Distance fram End-| dat dlIQ'C toi da 4 tai
5. X4c dinh khoang cach theo Tuong déi hay Tuyét déi | trong tap trung)
ak | Cancel |

c. Tai trong phan bo tic dung trén thanh : Assign > Frame Loads - Distributed =

C6 2 loai tai trong phan bd:
+ Tai trong phan bd déu.
+ Tai trong phan bd dang 4 diém.
Tai trong phan bd dugce xac dinh bi cac thong $6
+ Tai trong la Luc hay Moment
+ Phuong tai trong x4c dinh theo hé dia phuong hay téng thé
+ Chiéu cua tai trong (tuy theo hé toa do dugc chon ¢ trén), mac dinh 1a gravity # -Z
+ Ddi voi dang phan bd 4 diém: khai bao khoang cach va cuong do tai trong phan b tai 4 diém.
+ Pbi voi dang phan bd déu: khai bao cuong do tai trong phan bd.

Nt i Nut j
1 { ®
R
) a3 )
al L |
l VI

Tai trong phan bd dang 4 diém
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Frame Distributed Loads

1. Chon truong hop tai can dat tal trong

Units
Load Case Mame  |DEAD ~] Ka.mC =]
Load Type and Direction Optionz 7. Céc lua chon:
2. Ll.IC hay Moment & Forces ¢ Moments ™ Add to Existing Loads _' Thémvao :
3. Chon ph}rong dat tai trong theo ComdSys [FLOBAL  ~] ¢ Replace Existing Loads - Thay thé.
hé tO'ql dé dla phuo‘ng hay tﬁng thé Direction ,m (" Delete Exizting Loads - X0A.
Local Trapzaidal Loads | 2 el 4 6a. Khai bao khoang
4. Chon chiéu tai trong Distarce |0 0.25 0.7 i cach va cuong do tai
Load ) 0. |0, ) trong tai 4 di€m
* Relative Distance from End-| " Absolute Disjance from End-|
5a. Xac dinh khoang cach theo Tuong doi hay Tuyét doi
Urifarm Laad
Load lﬂi Cancel |
5b-6b. Khai bao cuong do

" tai trong phan bd déu

” F
d. Su thay doi nhié¢t d§ trén thanh : Assign = Frame Loads - Temperature I

C6 3 kiéu thay d6i nhiét do :
- Thay d6i nhiét d9 tai truc thanh
- Gradient thay d6i nhiét do theo phuong truc 2 :
= (nhiét ¢ mit trén - nhiét do mat dudi) / chiéu cao tiét dién thanh
- Gradient thay d6i nhiét do theo phuong truc 3 :
= (nhiét d mét +3 - nhiét do mit -3) / chiéu rong tiét dién thanh
C6 thé khai bao tryc tiép gia tri (hoac gradient) nhiét d¢ hodc c6 thé khai bao gia tri nhiét do dugc
lay theo gia tri Joint Pattern da c6 * hé sd ty 1¢.

FFrame Temperature Loading

1. Chon truwong hop tai can dit nhiét do

Load Case Name DEAD hd
2. Chon kiéu thay do6i nhiét do: T#® Options 4. Cac lya chon:
- Thay d6i déu & s © AddtoBdisingLoads _ Tham vao nhiét do dé c6
- Gradient 2 € Temperature Gradient 22 @ Replace ExstingLoads - Thay thé nhiét d¢ da co.
- Gradient 3 € Temperaturs Gradient 3-3 (" DeleteExistingLoads - X 04 nhiét d§ da co.
| ]
3. Chon cach xac dinh gia tri Temperature
nhiét do: {* By Element
- Nhap gia tri truc tiép Temperature |0,
- Xac dinh tur gia tri Joint ~ gy ygint Pattem Carcel
%
Patern ctia nut d6 * He s ty 1& Paten | <]
tultiplier

6. Gan nguyén nhan tac dung cho tdm. Cdn chon tam trudc khi thiee hién lénh
a. Tai trong do trong lwgng ban than : Assign = Area Loads = Gravity

Tai trong nay dugc xac dinh tir trong luong riéng cua vat liéu, chiéu day cua tiét dién va cac hé sb
trong luong ban than dugc khai bao & day. Khong nhu hé s6 trong lwong ban than khi khai bao truong
hop tai trong (Self weight Multiplier - Trang 56), hé sb tai trong ndy ¢ thé dugc gan riéng cho timg
tam theo cac phuong khac nhau.
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Area Gravity Loads

1. Chon truong hop tai can dit tai trong

Load Caze Name DEAD -

Gravity Multipliers Coaordinate System

7 2. Chon phuong dat luc theo hé¢

3. Khai bao Hé | Gibaix [0 |GLOBAL
5 A | > toa do dia phuong hay tong thé
sO nhan theo _
cac phuon Globaly |0 Options
p & " Add ta Existing Loads
Lldsel = u {* Replace Existing Loads 4. Cac lua chon:
" Delete Existing Loads - Thém vio

- Thay thé.

Cancel -Xoa

b. Tai trong phan b déu : Assign = Area Loads = Uniform %

Khai bao tai trong phan bd déu tac dung trén dién tich ctia tim (don vi : Luc / Dién tich)

(ANIAIEEE 1. Chon truong hop tai cin dit tai trong

Units
Load Case Name |DE4D x| |keime =]
2. Nhap gia tri tai phan bo déu - Unifom Load Options |
. i Al Load i (" Add to Exizting Loads 5. Cac h-Ia Ch()l’l'. .
3. Chon phuong dat luc theo hé o - Thém vao v6i tai trong da co.

- & Replace Eisting Load o
toa do dia phuong hay tong thé | Coodsysiem |5L0BAL <] spieesBHENILOE Thay thé tai trong da co.
IEEER ; : ~ ol e <o
| Diection  |Graviy = Delete BxistingLoads 04 tai trong d co.

Cancel

¢. Ap luc (chit khi, chit 16ng) tac dung lén tAm : Assign > Area Loads = Surface
Pressure

Tai trong nay ciing ¢6 don vi 1a Luc / Dién tich, tic dung theo phuong vudng goc véi mat tAm cd
chiéu duong hudng vao trong (ky hiéu mat: 1-6, xem trang 11). Gia tri ap lyc c6 thé dugc nhap truc
tiép hodc dung nhiing gia tri cia Joint Pattern nhan vdi he s6 ty 1€

IR P ATt 1. Chon trudng hop tai can dat tai trong

Units | -
y HoatT ai
Load Case Hame |DE.-’-‘«D j |Kgf, m, C j Gio
Pressure Face X o . Y
) L L 3. Chon bé mat chiu tai trong
2. Chon cach xac dinh gia trj © ByElement 5 h (Mit 5: dudi, mit 6: trén)
tai trong: Fressurs |0 - ST e
_Nhap ei4 tri truc tié _ Options 4. Céac lya chon:
ap Sla e Hep. - 7 By doint Paitern O AddtoEsisingloads  _ Thém vao voi tai trong da co.
- Xac dinh tur gia tri Joint Pattern - S ~
. | A S + Replace Existing Loads - Thay thé tai trong da co.
Patern cua nut d6 * Hé so ty 1¢ . 2 2,
Multiplier (™ Delete Existing Loads - Xoa tai trong da co.

Cancel

Bing cach khai bao Joint Pattern, va gan tai trong dang ap lyc voi gia tri liy tir Joint Pattern da
khai bao, viéc nhap gia tri ap luc nude khi tinh toan cac két cau bé nude, dai nudc kha don gian.
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Y y “F
d. Sy thay doi nhiét d¢ trén tam : Assign 2 Area Loads = Temperature IS

C6 2 dang nguyén nhan do thay doi nhiét do
- Thay ddi nhiét do tai mat trung tam cua tam
- Gradient thay ddi nhiét do theo phuong truc 3 :
= (nhiét do mat trén - nhiét do mat dudi) / chidu day tiét dién tam
C6 thé khai béo truc tiép gia tri (hodc gradient) nhiét d¢ hodc co thé khai bao gia tri nhiét do duoc
liy theo gia tri Joint Pattern da c6 * hé s ty 18.

Area Temperature Loading 1. Chon truwong hop tai cin dat nhiét do

Load Caze Name DEAD -

2. Chon kiéu thay d@l nhiét do: T}[:EET t Df't“iﬂ,:Zdt i Load 4. Cac lya chon:
X, 1A + Temperature 0 Existing Loads A \ CA, AA dx o x
- Thay do6i déu ? - Thém vao nhiét do da co.
- Gradient 3 ™ Gradient 3-3 f+ Replace Existing Loads Thay thé nhiét d6 da co
I " Delete Exizting Loads - X04 nhiét df)df{ Cé
3. Ch()l’l cach xac dll’lh glé tri Temperature
nhiét do: (* By Element
- Nhap gia tri truc tiep Temperature |0
- Xa? dl}lh Fu gl% tr} {Ol?t ™ By Jaint Pattern Cancel
Patern cua nut @6 * Hé so ty 1€ 5
attern
tultiplier

7. Thay d6i hang loat tén nut va phan ti: Edit © Change Label.

Can chon doi twong (nit, phan tir) trude khi thue hién 1énh.

Trong qué trinh nhap s6 liéu, Sap tu dong dat tén cho cac nat va phﬁn tu trong h¢, tuy nhién dé
quan 1y két qua tinh toan duogc tot hon, ta nén dat lai tén cho cac nut va phan tir theo mot quy luat dé dé
theo doi.

Tén cac dbi tuong s€ dugc dat lai béng cac thong sb:

- Tlep dau ngir (Prefix): Tén cac dm tuong s& dugc bt dau bang phan Prefix nay.
- Phan sau Prefix s& 1a mot cap sd cong voi 2 thong sb 1a gia tri bat dau (Next number) va
cong sai (Increment)
Vi du: véi Prefix: DX, Next number: 3, Increment: 4 thi tén cac ddi tuong s€ theo thur ty:
DX3, DX7, DXI11 ...
- Thur ty tén s€ phu thudc toa do cua céac ddi tuong va thir ty vu tién cia cac truc toa do.
Vi du: Véi truc toa do uu tién 1: Z, truc toa dé vu tién 2: Y khi dat tén cho cac ddi
tuong, dbi tuong nao co6 toa do Z 16n hon s& c¢6 tén 16n hon, neu cung toa do Z khi do s€ xét toa do Y,
néu cung toa d Y s€ xet toa do X (gidng nhu khi so sanh cac s6 ¢6 3 chir sb, wu tién 1 tng voi s hang
tram, wu tién 2 Gmg véi s6 hang chuc, tryc con lai ing voi s6 & hang don vi).

Thuong trong hé khung phang XZ:

- T%n célcg nut du’qc% gét t}gleo thr tu tr trai ! i °
sang phai (truc X), tir dudi 1én trén (truc Z) nhu vay

thr ty vu ti€n phai nguoc lai: vu tién 1: truc Z, uu
tién 2: truc X. Can dé y rang tht ty vu tién nguoc so @
vo1 thr tuy dém, giong nhu s6 ¢6 3 chit so, thu ty vu A . .

tién 1a hang trdm - chuc - don vi nhung thir tu dém la
don vi - chuc - tram.

- Tén phan tir dam c6 tiép dau ngir 1a D, co @ @ @
thir ty tr trdi sang phai (truc X), tor dudi 1én trén (truc
Z) nhu vay thtr ty vu tién phdi ngugc lai: vu tién 1:
truc Z, uu tién 2: truc X. aal -

-

\ES
|
Yo
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- Tén phan tir cot c6 tiép dau ngir 13 C, ¢6 th ty tir dudi 1én trén (truc Z), tir trai sang phai
(truc X) nhu vy tht ty vu tién phai nguoc lai: vu tién 1: truc X, vu tién 2: tryc Z.
Khung khong gian twong ty khung phang nhung thém tiép dau ngir 13 truc dinh vi cia timg mat
phang khung.

Interactive Name Change 1. Chon kiéu do1 tuong can doi tén

Edit  View Combination Definitions .. R .
i 2 -t 0i tén phan tir tam

Element Labels - Frame D01 tén phan tur thanh

Element Labels - Joint D4i tén nat

Element Section Properties - Area

Element Section Properties - Frame

Element Section Properties - Link.

Element Section Properties - Solid

Choose A Mamed Item Type

Item Type Element Labels - Frame

[v Ligt Wames of Selected Elements Only

Auto Relabel Control

2. Nhap tiép Frefix First Relabel Oider |7 ~| 3. Khai bao tht tu wu
d?}u 1’1‘g11', gla tr1 Mext Mumber |1 Second Relabel Order m tien cua cac truc toa d()
bat dau, so gia

> g Increment 1 Finirmurm Mumber Digitz |0

Mame List far Element Labels - Frame

Current Hame Hew Hame
1 1

0| S0 | =l | O[O [ o | | P [k
OO0 | (O P LD |
W00 | =t ||| | LD | P

fay
=]
—
=
—_
=

ak. | Cancel |

4. Vao menu Edit = Auto Relabel = All in List

Interactive Name Change

Edit =
Cuk Chrl+x
Copy Chrl+C
Paste Chrl+y z - Frame
Deleke Dl
Copy All In Data Grid s Only
Find Chrl+F
Firzt Relabel Order z -
Reset To Current Marmes %econd Relabel Order I—_|Y -

Auta Relabel : All I Lisk its IDi

8. Tién hanh phan tich két cau.
a. Thiét dit cac bac tw do hoat ddng: Analyze > Set Analysis Option

Dung khai bao phuong chuyén vi cua nut ma Sap dung lam an S(:S. C6 thé chon to hop cua timg
phuong hodc chon theo céc dang hé mau (khung khong gian, khung phang ...)
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Analysis Options

Available DOFs Chon cac bac tu do hoat dong
MUK WUY WUZ WRX WARY W AZ

Fast DOFs—— Hodc chon nhanh theo dang két cau

Space Frame  Plane Frame Plane Grid Space Truss

Cahicel

o o o

Khung k.gian %< Flane #7Plane  Dan k.gian
Tabular File K hung phing XZ Tam san XY

[ Automatically save Microsoft Access or Excel tabular file after analyziz

| =l K

b. Tién hanh phan tich : Analyze = Run Analysis

Céc truong hop phan tich ctua hé

Click to: A A
Casze Marme Type Statuz Action Ne}l muon
DEAD Linear Static Mat Bun Run Fun/Do Nat Fun Caze ( khOl’lg Chay
Mhmb truong h.
HoatT ai Linear Static Mot Run Run | n g ,Qp
Gia Linear Static Mot Run Riun phan tich
o -2 A 4r ‘- ‘A hon
Tén Kiéu phéan tich Trang thai | Nhiém vu | duoc cho

Run/Do Mot Funall |

Delete All Results |

Chon Run Now dé Sap tién
hanh phan tich tinh toan két ciu Show Analysis Case Tree... |

Fiun Mow QK. | Cancel

Trong qué trinh phan tich, chuong trinh s€ hi¢n ra cac thong bdo, ndi dung cac thong béo cling
dugc luu lai trong file co phan dudi 1a Jlog. Néu c6 16i nguoi sir dung nén doc cac théng bao nay dé tim
16i duoc nhanh chéng. Néu khong co 16i va chuong trinh thyc hién xong viéc phan tich Sap s& thong
bao "ANALYSIS COMPLETE"
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IV. Xem két qua :

1. Xem so' @ hé lic chwa bién dang Display = Show Undeformed Shape .

2. Xem tdi trong tac dung vao hé:

a. Tai trong tac dung vao nit (hodc chuyén vi cwdng birc tai gdi twa) : Display = Show
Load Assigns = Joint

Luec tap trung & Fores

Show Joint Loads

Load Name .

Resolve Forces in thiz Coordinate System

Coordinate System |None, [dizplay az defilj

Load Type

W Show LoadingVales Co thé hién gia tri

QK. | Cancel |

Chon truong hop tai can xem

DEAD

[Gio

" Displacements Chuyén vi cudng buic

b. Tai trong tac dung vao thanh (d6ng thoi cé thé xem dwore ca tai trong nut) : Display >
Show Load Assigns = Frame

Show Frame Loads

2. Chon
kiéu tai

trong tac <

dung vao
thanh

Load Hame
Load Type
[ * Span Loading (Forces) -
Coord System |None, [dizplay as defined) ﬂ S
o "
| I
o "
| -
i i
~
~
i i
~
\r

1. Chon truong hop tai cin xem

|DEAD

| ‘DE.-‘-‘-.D
[3i0

Bl

W Shaw Jaint Loads with Span Leads CO thé hién luc tap trung tai nut cing véi luc tac dung trén thanh
¥ Show Span Loading Walues Co thé hién gié tri

Cancel |
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c. Tai trong tac dung vao tAm (xem dud6i dang gia tri thé hién bang mau hoic bing so) :
Display = Show Load Assigns = Area

Show Area Loads

1. Chon truong hop tai can xem

2 Load Hame HoatT ai «||DEAD
2a. Chon kiéu tai :
Load Type Gio

trong can thé hién

Il | (¢ Uniform Load Contaurs .
2b. Cth’l cach thé Coord System |GLDBAL j l—_|
hlén ClIf)'l’lg dﬁ béng Direction m i
méu (Contour) hOéC " Uniform Load Walues :‘
bang gia tri (Value) | =l
" Uniform Load Resultants i
i i
| |z
| [ 2
| ] 2
i i
| |z
| | =
- I
| [
~ i
| [ -
~
QK. | Canicel |

H

3. Xem so @6 bién dang ciia hé : Display = Show Deformed Shape ¥

Deformed Shape Deformed Shape

Case/Cambo 1. Chon truong hop tai can xem Case/Cambo—DO1 vO1 truong hop phén tich dong
Case/Combo Hame |DEAD - | Case/Combo Name [ij[E[s}:18
DEAD
Gio ulbivalued Optionz
. |7 E ) T g
v = {s" hode Mumber 1 -
) 1a Dang dao dong rién
Scaling-2. Chon ty 1€ el ang ong g
Ty 1€ tu dOng & aug & Auto
n
Nhap hé s0 ty 1¢ Scale Factor " Scale Factor
Area Contours Area Contours
[ Draw dizplacement contours on area objects [~ Draw displacement contours on area objects
C6 thé hién nét Iac Irtiens—3. Tuy chon Options
chua bién dang [ ‘wire Shadow [ wire Shadow
2 A ) u - .
Thé hién dang [v Cubic: Curve Eemea] v Cubic Curve Camee]
duong cong
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4. Phan luc trong cac lién két (cing va dan hoéi): Display > Show
Forces/Stresses = Joints it
Phan lyc dugc thé hién dudi 2 dang :
- Dang lié:[ ké : Vi du: Rx =0.12 My=3,5 i .
- Dang thé hién bang miii tén lyc (moment dugc thé hién bang miii tén kép ——>» )

Joint Reaction Forces

Case/Combo 1. Chon trudng hop tai can xem
Case/Combo Name -

:
; =

Type
W Show as Amows

2. N@::u chon s& thé hif:n phan lyc dang miii tén
Néu bo chon s€ thé hién phan lyc dang ky hi¢u

Cahicel

5. Xem ngi lwc trong thanh : Display > Show Forces/Stresses -
Frames/Cables ™ Eramesicables...,

Member Force Diagram for Frames

Case/Combo 1. Chon truong hop tai can xem

Caze/Combo Name |DEAD -

~

- 3
Component-2. Chon thanh phan ndi luc
Luc doc (" Awxial Force + Torsion Moment xodn
Luc Cit 2-2  Shear 22  Moment 22 Moment ubn 2-2
Luc cat 3-3 ¢ Shear 33 ¢ Moment 33 Moment udn 3-3

I Sealing 3. Chon ty 1€
Ty g ty dong & auo

Nhap hé sb ty 1€  Scale Factor
I ‘Elptic-ns 4, Tﬁy Cth’l
T6 den bicu d6 [~ Fill Diagram

Thé hién so 66 I Show Deformed Shape
bién dang

Thé hién gié tri [ Bhow Vaiues o Diagran
¥ : i Cancel

6. Ndi luc trong tAm : Display = Show Forces/Stresses = Area i~ shels..
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Member, Force Diagram

Casze/Combo

Caze/Combo

1. Chon truong hop tai cin xem

Component Type

Mame -

|Hc-atTai
" Shell Stresses

~

Comporent-3. Chon thanh phﬁn ndi luc

-

Mizcelaneous Options
[~ Show Deformed Shape

[ o ]

Cancel |

& Hesltant Forces 2. Thé hién noi luc

Component Type
" Resultant Forces
¢ 2. Thé hién tng suat

Output Type 3a. Chon bé mét thé hlén

- " F11 M1 13 {* izgible Face " Masimum
f'“ " F22 i M2z W23 " TopFace " Minimunn
o~ ,7 =  F12 i M12 T YMay " Bottom Face = Absolute Maximum
= f* Fhax " Mbdax . ,

Contour Range " FMin i MMin Cormponent 3b. Ch(_)l’l thanh phﬁl’l l:I'l’lg suat
Min 0. Max |0 " Fyh 51 513

Set To Default Contour Range | [~ Shaow Frnas and Frin as Ammows " 522 " 523

512 " SMaxy

Strezs Averaging {¢ Shax
" Mone ™ Shin
Ak Al Joints " Sk
™ Ower Objects and Groups [ Show Smax ahd Smin a5 Arows

7. Xem két qua chuyén vi, phan lwe, ndi luc ... dwéi dang bang gia tri

Display = Show Analysis Result Table.

Edit

Choose Tables for Display C

ac két qua duoc sip xép dudi dang cay thu muc

Chon:

+ d& mo
rong nhanh
dé  thu
gon nhanh

=0 MODEL DEFINITIOMN [0 of 68 tables selected)
#-[0 System Data
#-0 Property Definitions
#-0 Load Definitionz
#-0 Other Definitions
#-[] Analysis Case Definitions
#-[] Bridge Data
#-[0 Connectivity Data
#- Joint Assignments
#-O Frame Assignments
#- Area Azsignments
#-0 Dptions/Preferences Data
#-0 Miscellaneous Data
=-E AMALYSIS RESULTS (5 of 17 tables selected)
=B Joint Dutput
#-0O Digplacements
=-B Reactions B
& Table: Joint Reaction: Phan luc g61
=B Joint Mazsesz

-

mbled Jaint Ma

Khoi lugng don vé ntt

=B Element Dutput
=B Frame Output
B Table: Element Forces - Frames Nﬁl ll_l'C thanh
[ Table: Element Joint Forces - Frames
=B Area Dutput . ,
B Table: Element Forces - Area Shellz Nﬁl ll_l'C tam
[ Table: Element Streszes - Area Shells
[ Table: Element Joint Forces - Areas
#-0 Objects and Elementsz
=B Structure Output
#-[0 Baze Reactions

Load Cazes [Maodel Def ]

Select Load Cases... |
3of 3 Selected

Analyziz Cazes [Rezultz)

Select Analysiz Cases. .
of B Selected

» Cac s0 liéu dau vao
Modify/Show Options. . |

Options
I
™ Show Unfarmatted

Chon truong hop tai /
trong can xuat két qua

Mamed Setz

Gjﬁ Ctrl khi kich chudt
dé chon duoc nhiéu
trueong hop tai |

Save Named Set.. |

} Cac két qua dau ra

=B Modal Infarmation Tan s6 dao d(‘)ng

B Table: Modal Periods And Frequencies

Cahicel

Table Formats File.. | Current T able Formats File: Program Default
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Sau khi thyc hién 1énh sé& Xuét hién bang gia tri

Element Forces - Frames

File Miew Options Format Chon bang sé liéu
Units: &z Moted
Frame Station| OutputCase | CaseType P V2 L] T M2 .
Text m Text Text Kagf Kaf Kagf Kagf-m Kaf-m| |
4 1 0 Gio Lin5tatic 1] 0 1] 0 0 —
1 1.5 Gio Lin5tatic 1] 0 1] 0 1]
1 3 Gio Lin5tatic 1] 0 1] 0 1]
1 0 TT+Gio Combination -1148.63 4189.86 1] 0 0o
1 1.5  TT+Gio Combination 260137 4189.86 1] 0 0
1 3l TT+Gio Combination £351.37 4189.86 1] 0 0
2 0 Gio Lin5tatic 1] 0 1] 0 1]
2 1.5 Gio Lin5tatic 1] 0 1] 0 1]
2 3 Gio Lin5tatic 1] 0 1] 0 1]
2 0 TT+Gio Combination 143262 178596.97 1] 0 0
2 1.5  TT+Gio Combination 23738 178596.97 1] 0 0
2 3l TT+Gio Combination EOEY. 38 178596.97 1] 0 0
3 0 Gio Lin5tatic 1] 0 1] 0 1]
3 1.5 Gio Lin5tatic 1] 0 1] 0 1]
3 3 Gio Lin5tatic 1] 0 1] 0 1]
3 0 TT+Gio Combination 12529273 -905.28 1] 0 0o
3 1.5  TT+Gio Combination 12154273 -905.28 1] 0 0
3 3l TT+Gio Combination 11779273 -905.28 1] 0 0
4 0 Gio Lin5tatic 1] 0 1] 0 1]
4 1R Fir | inStatic n n n n n T
| K o[ |
Record: [ 4] 4 Ty | o132

C6 thé xuét gia tri bang s6 liéu dang xem hodc tat ca cac bang sb liéu sang Excel bang 1énh File >
Export Current Table = To Excel hoac File > Export All Tables 2 To Excel

GIEN Wieww Ophions  Format

Export Current Table 3
Display Current Table 4
Prink Current Table as Text File

=port All Tables To Excel
Display all Tables 4 To Access
Prink &l Tables as Text File

Sawe Current Table Format to Table Formats File
Save All Table Formats ko Table Formats File

Apply Format from File to Current Table
Apply Formats From File ko All Tables

Add Tables
Remove Current Table

Close Form
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V. Thiét ké két ciu bé tong cot thép:

Sap2000 c6 kha nang tinh todan dwoc hwong cot thép. can ding tai cdc tiét dién trong thanh theo tiéu
chudn ciia mét sé6 nuéc trén thé gici nhw Trung Quoc My, Anh, Canada, An D, Y, Mexico, New
Zealand ...). Hién nay, viéc sir dung Sap dé tinh cét thép theo tiéu chuan Viét nam la chua thuc hién
duoc, tuy nhién sau ddy la mot cach (co tinh tham khao) dé tinh cot thép theo TCVN bdng cdch sir
dung tiéu chuan nuoc ngoai nhu’ng 6 diéu chinh mét sé tham s6 cho phit hop.

* Yéu cdu : trwdc dé trong phin khai bdo

+ Vit ligu da khai bao ding cuong dj bé tong va cot thép (xem trang 20).

+ Ti let di¢n thanh da khai bdo diing logi tiét digén (dam, cdt) cdch ciu tao cot thép.

+ T6 hop tdii trong khai bdo cdc té hop diung thiét ké theo diing quy dinh ciia TCVN.

+ Tuy chon cac tiéu chudn thiét ké két ciu bé tong chon ding tiéu chuén va hé sé giam
cuwong dp (néu ding tiéu chuin CSA thi dé nguyén hé so giam cwong dp, néu ding tiéu chudn ACI
thi cho cdc hé sé giam cwong dp=1)

a. Chon cac t6 hop ndi lwc dung dé thiét ké (tinh c6t thép cho tiét dién)
Concrete Frame Design = Select Design Combos.

r |
Design Load Combinations Selection

: Design 2>

r Chooge Combos

List of Combos Thém vao téDesign Combos

i hop thiét k& |DCon

——— % |pCone
2 Addd >

to DCOMA

DLCOMS

CLhas A |DConz

Loai k201 Eo DCONE

hop thiét ke

Nhiing
hop con lai

Nhiing té)
hop dung dé

DEOM3

<- Hemowe
«——— |DCOME ) Z B
tinh cot thép

ak. | Cancel |

C6t thép trong tiét dién duogc tinh toan dam bao chiu dugc ndi luc cua tat ca cac to hop dung thiét
ké.
b. Sira ddi cac thong sé thiét ké mic dinh
View/Revise Overwrite

Design > Concrete Frame Design -
Néu mudn thay doi cac thong sé mic dinh ciia tiéu chuan thiét ké bang thong sb ctia ngudi sir dung.

Trong d6 c6 thong s6 quan trong khi thiét ké két cau cot d6 1a hé s K (xem trang 21).

Can chon céac thanh truée khi thuc hién 1énh.

Concrete Frame Design Overwrites for CSA-A23.3-94

Item Description

Item

Yalue

Current Dezign Section

Proaram Determined

Framing T ype

Program Determined

Live Load Reduction Factor

Program Determined

|Inbraced Length R atio [Major]

Program Determined

|Inbraced Length R atio [Minor)

Program Determined

Effective Length Factor [k Major]

Effective Length Factor [K Minar]

0.7

[==N Rt e} RE ) B EEE] N ]

toment Coefficient [Cm Major)

Proaram Determined

[¥=]

toment Coefficient [Cm Minor)

Proaram Determined
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Effective length factor for buckling
about the frame object major axiz. This
item iz specified a2 a fraction of the
frame object length.  Multiplying this
factar times the frame object length
gives the effective length for the object.
Specifving 0 means the value iz
program determined.  Thig item anly
applies to frame objects with column-
type current design sections.

Faor symmetrical sections major bending
iz bending about the local 3-ariz. For

10 [MonSway Moment Factor[Db b ajor] Proaram Determined umsymmatrical sections (e.q., angles]
11 |HonSway Moment Factor[Db Minor) Program Determined major bending is the bending about the
12 | Sway Maoment FactarDs Major) Program Determined section principal axis with the larger

13 | Sway Moment FactorDs Minar) Pragram Determined mamet of inertia.
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¢. Chay chwong trinh thiét ké két ciu : Design = Concrete Frame Design = Start
Design/Check of Structure.

d. Chon cac két qua thiét ké dé thé hién : Design = Concrete Frame Design = Display

Design Info.
Display Concrete Design Results [CSA-A23.3-94)

Chon loai cbt

" Design Output Longitudinal Reinforeing Y PN
' ' thép can thé hién
" Design Input | J
Cancsl

* Lyu y: chon lai don vi thé hién dé dé theo ddi (nén chon 1a cm)
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Vi DU TINH TOA N HE DAM LIEN TUC BANG PHAN MEM SAP2000

I/ S6 liéu :
1. Cho hé¢ dim lién tuc biang bé téng M.250% co :
- Modulus dan héi:  E =2.650.000 T/m>;
- Hé s6 Poisson : pn=0,2;

2. Tii trong tdc dung vao dim gom cd :
* Tinh ti : (da k& dén trong lugng ban than cta didm)

T T T
1,2 1,2
0,67M 1.g7/m 157/m 2,0Tm 12T/m 4,0 157m g gTm
i P4 1 [ T T =
02x0,35 g  0,2x0,35 0,2x0,35 0,2x0,4 0,2x0,4 S 0,2x0,35
| 1500 | 4000 | 3600 | 5400 | 2400 ql, 3600 | 1500 |

e © © © © ©

(S6 liéu bén chidi la kich thudc tiét dién dam : hinh chit nhdt b x h)

* Hoat tai :
T T T
0’60 3T/m 0 8T/m 0 6T/m 1 0T/m 0 5T/m 2,0 0 6T/m 0 :;.)T/r'ro’6
s B I O O O N 3 L T 1 5y
&h e ke
ql,1500ql, 4000 ql, 3600 ql, 5400 ql, 2400 ql, 3600 ql,1500ql,

3. Yéu cau :
- X4c dinh noi lyc trong hé khi chiu cdc trudng hop tdi trong (can phan tich hoat tai
thanh céc trudng hop dé t6 hop noi luc).
- T6 hop ndi luc va vé biéu dd bao ndi luc.
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I/ Cdc budc tién hanh :
1. Phan tich hoat tdi thanh cic truong hop tic dung riéng Ié trén tung nhip :

Do tinh chit cta hoat tai la c6 thé thay d6i nén cin phan tich hoat tai thanh cac trudng
hop riéng 1é, mdi trudng hop hoat tai chi tic dung trén mot nhip, sau d sé tién hanh t3 hop dé
x4c dinh gia tri 16n nhat va nhd nhét ctia ndi luc (hoic phan luc) do hoat tai gdy ra trén hé.

Tui s6 liéu hoat tai da cho ta phan tich dudc 6 trudng hdp hoat tai nhu sau :

* Hoat tai 1 :

06"

0,3T/m
i

i o+ -+ o+ -+

* Hoat tai 2 :
0’8T/m

NN
il e

* Hoat tai 3 :

Y e - -+ e

* Hoat ti 4 :
1 OT/m

PN e e

* Hoat ti 5 :

0,5T/m

PiY e e - e

* Hoat tai 6 :
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£ e e e e

2. Lip so do hinh hoc :
- Khéi dong chuong trinh Sap2000.

- Vao Menu File 2 chon 1énh [ new Model
& -

MHew bodel [nitialization

+ {nitizlize Model from Defaults with Urnits Ton,m C -

|nitialize Maodel from an Exizting File

Select Template

30 Frames W all Flat 5lab Shells Staircazes Starage
Structures

(3

IInderground Solid Models  Cable Bridges  Caltrans-BAG  Eridge “wizard Fipez and
Concrete Plates

Chon hé dam lién tuc (Beam).

- Khai bdo s6 nhip dam va chiéu dai c4c nhip:

Phan console cling khai bdo nhu 1 nhip, sau nay chi viéc bé di géi tua é dau la dugc doan
console.
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Nhu vy khai bdo hé didm s& c6 6 nhip, chiéu dai mdi nhip sé dugc khai bao cu thé trong
muc Edit Grid (d€ nhdp diigc chiéu dai cho ting nhip riéng biét, phdi chon muc Use Custom

Grid Spacing and Locate Origin, sau do chon Edit Grid...)

Bearmn

— Beam Dirmenzions

Mumber of Spans IE I

(S6 nhip)

Span Length IE_

EditGrd. |

AaNn-mie-n

— Section Properties

’
cnonmucnay, sauao

=]

Beams [4/18435

]9

¥ Restaints

Cancel

(OL 354 414 A o 3 [N
(LU Udat UICIIT 501 tdd vdO TIUL)

Trong phan Edit Grid ta chon kifu Spacing dé nhap khoang cach cdc 6 ludi:

Tj’{: Define Grid Data @
Edit Format |
Units
System Name |C5vsi ITDn, m, C vl
e Grid Data—2: Nna\p kKhoang cach cac 0 1uoi
GidID | Spacing | Line Type | ‘“isihiity | Bubble Loc. | Grid Color =
1 | 15 Primary Show End
2 e 4 Primary Show End
E] %3 36 Primary Show End [N
4 ud 5.4 Primary Show End
] bl Primary Show End _
G ) Primary Show End _
7 we Primary Show End Y
8 =
— Grid Data — Display Grids az-
GidID | Spacing | Line Type | “isihiity | Bubble Loc. | Grid Color o " Didinates & Spacing
1 wl 1] Frimary Show Start k .
2 1. Chon Spacing
3 [ H[:‘? &1 Grid Lines
g [T Glue to Grid Lines
G
¥ Bubble Size |1.25
8 =
—< Grid Data
Feset ta Default Calor I
GidID | Spacing | Line Type | “isibiity | Bubble Loc. | ﬂ
'I:2 z1 I Primary Show End SRR b |
3
4 Locate System Origin... I
]
E
# ()4 Cancel |
8 =
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- Ta dugc hé ddm nhu hinh sau :

61 tua c6 dinh @ Géi tua di dong
o ([2 ()

Trén man hinh c6 2 cta s6 dé xem hé dudi 2 géc nhin khac nhau : theo hinh chiéu 3D
(khong gian) va theo hinh chiéu 2D (mit phing XZ).

Ta c6 thé vao menu Options > Windows dé chon sé lugng ctia s6 trén man hinh dé xem
hé theo cac gdc do khac nhau (1, 2, 3, hoic 4 ctia s6 dugc thé hién trén man hinh). D4i véi hé
phing, d€ nhin hé cho dugc r6 ta nén chi chon sé ctia s6 bing 1 (2% ), va chon géc nhin la

hinh chiéu 2D - mit phfmg XZ ( e ).

(Cac nut lénh chon goc nhin ddowow oy )

Dé trén man hinh khong thé hién cac dudng ludi ta nhin phim F7 (trén ban phim), dé
khong thé hién hé truc toa do ta vao menu View > Show Axes (W Show Axes )
- Khai bdo lién két gbi :
Cic gbi trong hé nhu trén chua ding vdi bai toan dit ra :
* CAn thay lién két gdi 6 2 dau console bing lién két tu do (trong Sap2000 dé bé lién két
gdi phai thuc hién 1énh dit lién két, nhung 1a lién két tu do) .
* Thay gdi truc B bing gbi cd dinh.
Dé thay lién két gdi tai 1 hodc 1 s nut trong hé, cin chon nut hoidc sé nut dé bing céch
bam chudt vao vi tri cac nit dé hodc ré chudt xung quanh cdc nit mudn chon. Sau khi chon,

\ . . . b i v X N o
vao menu Assign = Joint > Restraints (°¥Bestrants.. )y hojc bam vao biéu tugng
( Azsign Joink Restrainks. .. |)

______

Chon nuit bing cich bam chudt vao vi tri cac nit hodc ré chudt quanh cac nut dé

. N1 [ \ R L2 . JOPIA n . , 1 qen
Sau khi chon nut va bam vao biéu tugng _*.| sé xuat hién hdp thoai cho phép khai bao lién

két g6i (hoic b lien két goi)
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i~ =

Joint Restrainks

— Restraintz in Jont Lacal Direchions

o . _ _ Khai bdo ting lién két
Khai lzao tufn% hfen ?ket Ly Trarmgtlnn 1 [ Rotation abog—+—2 hotin cin chuyén vi xoay
ngan can chuyén vi thang §\r‘ [w Tianglation 2 [ Rotation abu/

3

quanh truc X; Y; Z
theo phuong X; Y; Z \\ [+ Translation 3 [~ Ratation abo

— Fast Restraints
| A % el ——TKhai bio nhanh lien két
Ngam, Géi cé dinh;

Cancel | Géi di dong; Tu do
¥
EJ , chon j - chon

E.I , chon Iﬁ‘ - chon dé hoan

Nhu viy, ta chon cdc nut tai truc A va G, bdm vao biéu tugng

dé hoan thanh.

Tiép tuc chon nut tai truc B, bdm vao biéu tuong
thanh.
Ta dugc hé nhu sau:

AN 4D D 4D 4D,

Nhu vay, ta di tao dugc so do tinh clia hé ddm (6 phan nay, ta phai tao dudc 1 hé dam cé
kich thudc cac nhip va lién két gbi theo yéu cau)

3. Khai b4o cdc dic trung ciia hé :
a. Khai bdo dc trung vt liéu : vao menu Define > Materials ...(@mate”a's“' )

P o

Define Materials
S
e al 1en 2 —Materals—  — Click to:
L. ?Ch(-’r: loai vat heu’ de T AR, | 2. Stia ddi cac thong sb
: A A . e Matenal... . el en

chinh stfa cac thong s0:—_ || | Jripray e dinh ctia vat lidu

CONC : Bé téng E?HEH ....................... Modify/Show Material . |

STEEL : Thép FEEAR .

STEEL Delete Matenal |

Cancel |

Hé dam tinh todn bing bé tong nén chon loai vat liéu 13 CONC -> Modify/Show
Material... dé stia lai cac gid tri :
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i~

Material Properky Data

—

Material Hame

— Digplay Color

Colar I

— Type af Material

— Type aof Design

% |zotropic
= Anisotropic

= Orthotropic
~ Uniawial

Dezign

e ]

— Analyziz Property Data

— Design Property Data [aC1 318-05/BC 2003)

IEI. 245
|2. al
IE. E5ek

Specified Conc Comp Strength, fio |2244.EI
|31 7E4.7
|31 7E4.7

b azz per unit Yolume

Khoi lugng riéng p
Wwheight per unit Yolume

Trong luong riéng
b oduluz of Elasticity .

Modulus dan hoi
Paizzon's Ratio |

Hé so Poisson

E
ID'2 [~ Lightweight Concrete
Coeff of Thermal E spansion IEI.EIEIEIE-EIE I}s

Hé sb dan né nhiét a

Shear Modulus . 1104166.7
Modus dan hdi truct (may tu tinh) G

Bending Reinf. Yield Stress, fy
Shear Reinf. Yield Stress, fus

— Advanced b aterial Property Data

Time Dependent Properties. .. |

kd aterial Damping Properties. . |

Strezs-Strain Curve Definitions. . |

* Khdi lugng riéng : chi dung trong bai todn dao dong.

* Trong lugng riéng : d€ tinh tai trong do trong lugng ban than cla hé két ciu.

* Modulus dan hdi : dung tinh d6 cting két c4u, tinh/kiém tra bién dang - d6 vong.

* Hé so Poisson : hé s bién dang ngang, c6 anh hudng rat 16n dén két qua ddi véi két
cAu tdm - v6 hosc khdi.

* He s dan nd nhiét : dung tinh bién dang, noi luc do sy thay déi nhiét do.

Déi véi hé dam da cho, ta da tinh trong lugng ban than cta hé vao trong trudng hop Tinh
tai, nén § day ta khong quan tdm dén trong ludng riéng. Nhu vay thudng ta chi quan tim dén
cac gia tri E ; p. (Hé dung: Bé tong M.250# c6: E =2.650.000 T/m?*; p =0,2).

Chon dé€ chip nhan céc gia trj thong sé cta vat liéu da nhap, chon tiép
dé thoat khéi 1énh khai bdo dic trung vat liéu.

b. Khai bdo hinh dang va kich thudc tiét dién :
Theo bai : hé dam c6 2 loai tiét dién
* Nhip D-E-F : c6 tiét dién hinh chi nhatb=0,2m ; h = 0,4m.
* Cac nhip con lai: o tiét dién hinh chii nhat b= 0,2m ; h=0,35m.
Dé khai bdo cac loai tiét dién trong hé
(E Frame Sections... ):

: vao menu Define 2 Frame Sections ...
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I

Frame Properkies

Danh sach cac loai
tiét dién da khai bao

AN

N M

No

‘I
>

M
Loz
— Properties — Chooze Property Type to Add——
Find this property: Ilmpcurt | 2+fide Flange ﬂ
fwigii
| [wExio a |dd IAwide Flange |
WEK24 E AN
W T — Click ta:
WERAD =
Wigha Add Mew Properhy...
WHEREY
W12 Add Copy of Property. .
Wi0=49 :
i IES Moadifp/Show Property. . | 2
WO=E8 Delete P
A W1OK112 elete Property
Wi2=14 v
Cancel |

Chon hinh dang tiét

d{en can thém.

Khai bao thém loai tiét

| jién véi hinh dang dugc

hon & trén

Mu6n thém vao loai tiét dién mdi cé dang hinh chi nhat : BAm vao menu trai xudng,

chon Add Rectangular

Chon

Add | Mwide Flange

=}

{&dd T

Add B

Add Angle
Add Double Angle

Add Fipe

=]

*

oxdTube |'E |

Add Bectangular

AddB

Add Circle

-

|| Caver Plate

Add Mew Property. .

-

Rectangular Section

Section Mame

|DCN 2035

1. D4t tén cho loai tiét dién (t6i da 8 ky tu gdm chit cai + chir s)

— Properties

Section Properties. . |

" Froperty Modifiers

Set Modifiers. . |V t

b aterial

IIIINE TI

— Dimensiong =
Chiéu cao
2. Nhap kich Depth [t3) .
thuoc tiét diep U g (121 Chieu rong

IEI.35

od

Hinh dang tiét dié.n/
dugc vé minh hoa

Concrete Reinforcement. . |

[ ok ]

Cancel

P
. & & |
* —a =3
< . & & [—
Dizplay Color .
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Ta khai bdo mdi 2 loai tiét dién :
+ Loai tiét dién hinh chii nhat 0,2 x 0,35 m sé c6 cac thong s6 :

* Tén : DCN20x35 *Vatliéu: CONC (Bé tong)
* Chiéucao: 0,35 * Chiéurong : 0,2

+ Loai tiét dién hinh chii nhat 0,2 x 0,4 m s& c6 cac thong so :
*Tén : DCN20x40 *Vatligu: CONC (Bé tong)
* Chiéucao: 0,4 * Chiéu rong : 0,2

*Chi y : Khi vat liéu 1a loai CONC thi s& xudt hién nut 1énh dé khai bdo cac thong sé dé
phuc vu viéc tinh cdt thép (néu chi can két qua noi luc thi khéng quan tim)

Tiép tuc khai bdo thém céc loai tiét dién khdc (6 day can khai bao thém loai tiét dién
DCN20x40) mot cach tuong tu. Ngoai ra, ta c¢6 thé chon loai tiét dién DCN20x35 viia khai bdo
va chon __#dd Copy of Fraperty.. | a8 tao loai tiét dién mdi trén co sé loai tiét dién DCN20x35, sau
d6 chi can sta lai tén tiét dién va chiéu cao. BAm , ta dudc loai tiét dién mdi la
DCN20x40.

Frame Properties

— Properties ———  ~ Choose Property Type to Add——
Find this property: llmpu:urt Iide Flange .ll
|DCN 2035

DCN20K35 a |add 1 wide Flange v
DCM20=40 =
W10 5 o .
Weey I:Iu:{,}tn.
W1 Add New Property.. |
WA
WwiEhE Add Copy of Property... |
WEHET :
W12 Modify/Show Property... |
W49 |
Wi THER Delete Property
Wi 088 b

Cancel l

B4m L_9¢_| d& chdp nhan cac loai tiét dién vira khai bao mdi.

c. Khai bo céc trudng hop tai trong :
Dé phuc vu viéce t6 hop noi luc trong ddm ta cAn phan tich Hoat tai thanh 6 trusng hop nhu
da trinh bay & phan trén (HT1, ..., HT6) va tridng hop Tinh tai.
Do tai trong cta phan Tinh tai da tinh dén trong luong ban than cta h¢, nén & day ta khai
bdo cho Sap2000 khong tu dong cong thém trong ludng ban than cia hé niia.
Dé khai bdo céc tridng hop tai trong : vao menu Define > Load Cases ... ( 5 Load Cases... )
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[ Define Loads
elf \Weight uto
Luad@ﬁaﬁ kA uiltiplier Lateral Load aitallegilEesy I
[DEAD DEAD ~|1 | =l Madity Load |
DEAD DEAD 1 Sua so liéu tlh op ga co
5 < b odify Lateral Load...
Téen trudn o 5 xé ﬂ
. g% Loai tai trong 1§ SO xet
h(ip tai dén Trong . Delete Load I
lugng Ban J
Than
— —~— —
Phan sé liéu d& nhap (dudc chip nhan)

+Ddi véi trudng hop Tinh tai :
*Tén: TinhTai * Loai : DEAD *Hésd TLBT: 0
Sau khi stfa gid tri & chon Modify Load (___MedirLoal, )
+ Déi vdi trudng hop Hoat tai 1,2,3,4,5,6 :
*Tén: HTI1 (hodc 2,3,4,5,6) * Loai: LIVE *He sd TLBT: 0
Sau khi stfa gid tri = chon Add New Load (___#ddNew Load I).
Két qua dudc bang céc trudng hop tai trong nhu hinh sau:

Define Loads

—Loads — Click To:
Self wieight Ak : :
Load Mame Type hdltiplier Lateral Load |: e hosd :l
HTE LIVE ~||o =l Modify Laad |
TinhT ai DEAD 1]
HT1 LIVE i ﬂ Modify Lateral Load... |
HT2 LME n
HT3 LWE 1]
HT4 LIVE 0 » Delete Load I
HTS LME 1]
HTE LVE 1]
L\} )4 |
Caticel |

Chon dé chip nhan.

d. Khai bao cac trudng hgp phan tich :
Vao menu Define > Analysis Cases ... (%’:‘”a'ﬁis Casesi
Binh thudng néu khong xét dao dong thi mdi trudng hop phan tich sé tuong ung vdi mot
truong hop tai trong va nén xod trudng hop phan tich dong (MODAL) dé khi tinh toan dugc
nhanh hon.
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-~
Analysis Cases

—Cazes " - " M — Click ta:
Caze Marme Case Type Chen trudng hop Moda Add Mew Case. |
DEAD Linear Static ]
FAODAL kd odal « Add Copy of Caze. . |
HT1 Linear Static
HTZ Linear Sitatic Modify/Shaow Case. .. |
HT3 L!near Stat!c ™
HT4 Linear Static ﬂ \A Delete Case |
HTA Linear Static g P
HTE Linear Static Chon x6a
ﬂ — Digplay Cazes
Show Analyziz Caze Tree... |

k. I Cancel |

e. Khai bdo t6 hop tai trong (t6 hop noi luc) :
Trong Sap2000 ¢4 4 loai t6 hop :

(1) Loai ADD : Cong dai s .

(2) Loai ENVE : LAy gi tri bao.

(3) Loai ABS : Cong theo gia trj tuyét doi.

(4) Loai SRSS : LAy cin béc hai clia tdng cac binh phuong.
Thudng st dung 2 loai t6 hop (1) va (2).
Vidu :

Co 5 truong hop tai trong : TT1; TT2; TT3; TT4; TTS5.

- Gia tri Moment tai K : Mg do TT1 la : 3,5

- Gia tri Moment tai K : My do TT2 1a : -4,0

- Gia tri Moment tai K : My do TT3 1a : 5,0

- Gia tri Moment tai K : My do TT4 1a : 4,5

- Gia tri Moment tai K : Mg do TT5 1a : -3,0

Néu khai bdo T6 hop 1 1a to hop kiéu ENVE cta TT1; 0,9*TT2; 0,9*TT3:

TH1 = ENVE (TT1; 0.9*TT2; 0.9*TT3)
ta sé dugc Mg max cia TH1 =4,5 va Mg min cila THI =-3,6
Néu khai bdo T6 hop 2 1a t6 hop ki€u ADD ctia TT4; TT5; THI :
TH2 = ADD (TT4; TT5; TH1)
ta sé dugc Mg max cda TH2=6  va Mg min ctia TH2 =-2,1

Trong d4m ta cin t6 hop ndi luc theo cong thic :

Mmax :MTT +ZMI(J;) Qmax _QTT +ZQ(+)
Mmin :MTT +ZM[EI_T) Qmin :QTT +ZQHT

DE ¢4 dudc t6 hop nay :
+ Trudc tién ta khai bao cac Td hop Hoat tai bién doi :
HT1 - HTBD1 = ENVE (HT1; 0*TT) wv.v.
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Néu HT1 c6 ddu "+" thi HTBDI sé ¢4 gia tri Max =HT1 ; gid tri Min=0
Néu HT1 c6 ddu "-" thi HTBD1 s¢& c6 gid tri Max =0 ; gia tri Min = HT1 v.v.
+ Sau d6 ta khai bao T hgp Bao :
Bao = ADD (TT; HTBD1; HTBD2; . .. ; HTBD6)
Nhu vay gid tri Max ctia T hop Bao sé 1a gia tri tong ctia Tinh tai véi cdc gid tri Hoat
tai néu "+" , con nhiing gia tri Hoat tai

n_n

sé dudc thay bang gia tri 0. Tuong ty gid tri Min cta
T6 hop Bao s& 1a gid tri tong cla Tinh tai véi cac gia tri Hoat tai néu "-" , con nhiing gia tri
Hoat tai "+" s& dudc thay bing gid tri 0. Day chinh 1a T4 hop can tim.

DE khai bdo cac t6 hop tii trong : vao menu Define > Combinations
( %Cumginatiuns... )

i~ =

Define Response Combinations
o _ <hai bao thém
— Combinations — Clhick. to: “ac 18 hop
Al LA x » Add Mew Combe”,
Liét ké cac to hop || » |
da khai bao —] I/\\? FodifyShow Combo... |
+*
J Delete Combo |
hd
Cancel |
Chon Add Mew Cornbio
Response Combination Daka
_1]Tén t6 hop
Responze Combination Name |EEIMB'I «
I
by

Combination Type ILinear Add EI

— Define Combination of Caze Results

2. Kiéu t6 hop

3a. Khai bao thénh\

A o | Caze Mame Caze Type Scale Factor
phan cua té hop A [DEAD v |[Linear Static [1
>
— Add
3b. Hé s6 nhan clia_{—— Madiy 4L Themn thanh phén
cac thanh phan
_beee || ks fai budc 3 va

4 cho cac thanh
phan khac

Cancel |
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D¢ khai bao t6 hop HTBDI 1a td hop kiu ENVE ctia HT1 va 0*TT :

* Djttén t6 hop : HTBDI;

* Chon kiéu t8 hop : Envelope (Hnvelae");

* Chon thanh phan : TinhTai (DEAD);  Stia hé s nhan : 0,00001 >bam ﬂ

Néu hé s6 nhan dudc nhap bing 0 thi Sap2000 sé bd qua thanh phan dé (xem nhu

khong ¢4 thanh phan dé trong t3 hdp, do d6 ta phai nhap vao 1 sé vo cung bé nao dd, vi du nhu
0,00001)

* Chon thanh phan : HT1; Stia hé s6 nhan : 1> bim _ Add_|

Response Combination Daka

Response Combination Mame |HTED1

Combination Type I Ervvelope - I

— Define Combination of Caze Resultz

Caze Mame Caze Type Scale Factor
HT1 ;I|Linear Static: |1 I}
T Linea Sttc P add |
b odify |
Delete |
ITI Cancel |

Chon T ] 0 chip nhan

Tiép tuc chon AddMewCombe | 4 them vao cde 18 hep HTBD2, HTBD3, HTBDA4,
HTBDS, HTBDG6, c4ch tién hanh tuong ty nhung thay thanh phian HT1 béng thanh phan hoat
tai tuong ung (HT2; HT3; HT4; HT5; HT6).

Khai béo t6 hop BAO
*Ditténtd hop : BAO;
* Chon kiéu t6 hgp : Linear Add;
* Chon thanh phan : TinhTai (DEAD);  Hé s6 nhan : 12> bam nut _ Add |

* Chon thanh phan : HTBDI ; Hé s6 nhan : 1> bam nut ﬂ
* Chon thanh phan : HTBD6 ; Hé s6 nhan : 1> bam nut ﬂ
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o

Response Combination Daka

Response Combination M ame

[BA0

Combination Type

I Linear &dd - I

— Define Combination of Caze Results

Caze Type

Scale Factor

Ly |

Chon

Caze Mame
HTEDE v |[Combination
DEAD Linear Static
HTED1 Combination
HTEDZ Combination
HTED3 Combination
HTED4 Combination
HTEDS Combination
HTEDE Cambination

R S N A (S

b odify

Delete

_ Modiy_|
_ Delte |

dé€ chip nhan. Ta dugc céc t6 hgp nhu sau:

P

Define Response Combinations

— Combinations

HTED1
HTEDZ
HTED3
HTED4
HTEDS
HTEDE
BAO

— Click, tao:

add Mew Combao,.

Madifp/Show Comba.. |

Delete Combo |

Cancel

OF. |L}
_Cancel |

Chon lel®ei] ¢& chdp nhan.

4. G4n cdc dic trung cho cdc phan tii trong hé :
Chu y: can chon déi tugng trudc rdi mdi thuc hién 1énh gan.

Chon cdc ddi tugng bing cach bdm chudt truc tiép vao déi tugng hoic ré

quanh déi tugng do.

a. Gén tiét dién cho cdc thanh trong hé :
* Chon c4c thanh ddm nhip A-B-C-D va nhip F-G

Ré chudt dé chon
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* Thuc hién lénh gan : vao menu Assign - Frame/Cable > Sections ...

I : % 1.4 N 1R n o
(QFH"‘E 2ections... ) "hodc bam vao biéu tugng = trén Toolbar.

I =

Frame Properkies

1.Chon loai tiét dién — Properties——————  ~ Choose Property Type to Add——
dé gan cho thanh Find this property: llmpl:nrt |wfide Flange ﬂ
|DCNL 335
™ [DCN20<35 a |tdd IAwide Flange |
DCM20=40 =
WE10 = — Click t
WEN24 =
W3 Add Mew Properhy... |
WwiEdl
w00 Add Copy of Property. . |
WEET :
e 2 Moadifp/Show Property. . | < .
W1 049 _2{Chap nhan
W <ES Delete Property /I/
w1 188 v
Cancel l

Tuong tu chon cac thanh dAm trong nhip D-E-F va gan cho loai tiét dién 1a DCN20x40

OCH2BX35 OCH2BX35 OCH2@X35 DCHZ@x48 OCM2EX 48 OCH2@x35

(D

b. Gén s6 luong tiét dién xuat két qua:

Néu s tiét dién nhiéu, biéu dé sé min va chinh x4c hon, nhung bang két qua s& nhiéu,
khé theo doi. Néu sé tiét dién it, bieu dé sé khong chinh xdc (c6 dang giy khic thay vi dang
dudng cong), nhung bang két qua sé d& quan ly.

Do d6 néu dé 14y két qua 1a bi€u dd néi luc thi khai bdo s6 lugng tiét dién la mot sé kha
16n (khoang 9-15 tiét dién mdi thanh), néu 14y két qua 1a bang sé liéu noi luc thi khai bdo sd
tiét dién dé xuat két qua trong cac thanh ngang (dam) 1a 5 tiét dién.

Chon céc thanh cin thay déi sé tiét dién xuét nodi lyc -—> Assign -—> Frame/ Cable/
Tendon > H Quiputstations... - hosc chon biéu tugng 1énh g

i "

Assign Qukpuk Station Spacing

" Maw Station Spaci | ( N
= =ien spaend —~Nhap s6 luong tiét dién

* i Mumber Stations |5 & )Uét két qué

r—Additional Dutput and Dezsign Stations
[T Intersections '/ith Other Elements \
[T iConcentrated Load Locations Ekcel thi nén bd chon cac
1
d

Néu xuat két qua sang

[Including Bridge Lane Loading Points)

\ X 2 . LR
Muc nay. Néu dé in biéu

16 thi khong bd muc nay

(] 4 I L\\S Cancel |
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5. G4n tai trong tic dung :
a. Tai trong tAp trung tai nut :

Chon nut, vao menu Assign > Joint Loads - Forces ... (52/Fres.. ) hoic bdm

vao biéu tugng

42

P

2. Khai bao gia tri
luc va moment theo
phuaong X; Y; Z.
(moment xac dinh
theo chiéu van nut
chai)

Jaoink Farces

itz

b oment about Global = IEI.
tament about Global v IEI.
L | Moment about Global £ IEI.

Load Caze Mame ITinhTai
~ Loads
- | Force Global ID—
Force Global v ID_I
Force Global £ ID—

— Coordinate System

&1

| GLOBAL

— Options
" Add to Existing Lowetls—

{* Replace Existing Loads
" Delete Existing Lu:uacfs\

Cancel |

Chon truéng hop
fl trong cua tai
bng can gan

Chon phuong an:

3| Thém tai trong
Ay vao tai trong da
)

14

Thay tai trong da
o9 bang tai trong
Ay

J

Tai tron

I4
A

(0)

rén thanh:

Chon thanh, vao menu Assign = Frame Loads - Distributed ... (%@“”t‘“md“' ),

< X \ < R &1
hodic bdm vao bifu tugng =

2. Khai bao phuong
H \
cua luc.
Gravity : phuong

P

Frame Diskributed Loads

Load Caze Mame

TinhTai

itz
d/‘ﬁf mr—

— Load Type and Direction
& Forces ¢ Moments

Coord Sys |GLOBAL

=]

mﬁm I Gravwity

=}

Options

 Add to Existing Ll:na*\

* Replace Existing Loads
[S Delete Existing Ll:uada:\

Chon truéng hop
t4i cua tai trong can
dat luc

.|Chon phuong an:

Thém tai trong
Ay vao tai trong da
)]

- M)

L)

trong luc, chiéu :
i c , — Trapezoidal Loads Y\ .. _
duang hudng xuong 2. 3 N vl Th?y tai ’Erlong da
Distance |0, f0.25 [0.75 [T op bang tai trong
nA
Load |0 i [ [ Y
\ / r 4 ra .7 -
Lo S % Relative Distance from End- ™ pbzolute Distance o 5.|Chu y cac gia tri
3. Khai bao gia tri : nély phai bang 0
clia tai trong phén\\\—LImh:urm Load
bb =
c. Tai trong phan bé dang 4 diém trén thanh:

Chon thanh, vao menu Assign = Frame Loads - Distributed ... (%@“”t‘“md“' ),

< X \ < R &1
hodic bdm vao bifu tugng =
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1 Chaon trivcvna hen

T A4 ] I\:III LR AY4] Is II\_I'.I

. tai cua tai trong can
Frame Diskributed Loads dat luc

itz

Load Casze Hame

ITinhTai vi

2. Khai bao phuong
2 ~
cua luc.
Gravity : phuong

— Load Type and Direction
& Forces 7 Moments

Coord Sys |GLOBAL

=

m I Eravity

=}

|V| Ton, m, C vI
Options
{7 Add to Existing Luaﬂs/

% Replace Existing Loz
lg Celete Existing Loads

trong luc, chiéu
duong hudng xudng

— Trapezoidal Loads

Distance |0

1. 2. 3. 4.~
[0.25 [0.75 1.

Load |0 |0

' FRelative Distance from EAG

[i 0

" dbzolute Distance from Ennﬂ/

5. Chu y céac gia tri

nay phaibang 0

| [Inifarm Load

Cancel |

.|Chon phuong an:
Thém tai trong nay
Qo tai trong da cod

Thay tai trong da cé
Ang tai trong nay

{ Khai bao khoang
ich va gia tri cua

b 2 cach khai bao
oang cach: theo
blative - tuong dbi
a/l) va theo
bsolute - tuyét déi
a)

d. Tai trong tap trung trén thanh:
Chon thanh, vao menu Assign = Frame Loads - Point ... (Q Boint.-- ) hodc bam

£

vao biéu tugng

i~

—

-

Chon trudng hop

2. Khai bao phuong
H \
cua luc.
Gravity : phuong

™~

trong luc, chiéu
duong hudng xudng

Frame Point Loads

Load Caze Hame TinhTai il/

— Load Type and Direction Options
@ Forces Moments (" Add to Existing Loa®~—___|
Coord Sys IGLDB-{"-L ;I % Replace Existing Loags

m IGravit_l,l ;I {~ Delete Existing Loads

— Point Loads N

1. 2. 3 4 j

Distance |0, f0.25 [0.75 [1.
Load |0 f0. [ o

ok “ W " Ahsolute Distance from EndH

t
t

_ =
= =

Go 2 cach khai bao khoang céach:
20 Relative - tuong déi (= a/l) va
00 Absolute - tuyét déi (=a)

Cancel |

~~

di cua tai trong can
jat luc

.|Chon phuong an:
Thém tai trong

Ay vao tai trong da

)]

- M)

L)

Thay tai trong da
b bang tai trong
nay

O

L)

3| Khai bao khoang
ach va gia tri cua
3i trong tap trung

i 1an dat duoc toi
14 4 luc)

Ap dung gdn tii trong vao hé :

* Tinh tai :

- Lyc tap trung:

Trang 95



Tinh toan va thiét ké két cdu bang Sap2000

£

Chon ntt truc A va G, bAm
Global Z =-1,2.

, (Load Case Name la TinhTai), dat gia tri Force

Jaoink Farces

itz

(

b oment about Global = IEI.
tament about Global v IEI.
b oment about Global £ IEI.

Load Caze Mame ITinhTai ;I IT-:un, m, C ;I
—Loads — Coordinate System
Force Global ID— IGLEIB.-’-'-.L ;I
Force Global v ID—
Force Global £ Wl_ [ Options

= Add to Existing Loads
{* Replace Existing Loads

" Delete Existing Loads

ok ]

Cancel

- Lyc phan bd déu:

+ Chon thanh nhip AB va FG
Direction la Gravity), dat gia tri Uniform Load

, bim = , (Load Case Name la TinhTai,

=0,6.

Frame Diskributed Loads

Coord Sys |GLOBAL

=
=]

Direction I Eravity

Irits
Load Caze Hame TinhTai j |V|T|:|n, m, C ;I
— Load Type and Direction Options
% Forces 7 Moments ™ #dd to Existing Loads

{* Replace Existing Loads
{~ Delete Existing Loads

— Trapezoidal Loads

— I nifarm Load

—

Load

1. 2. 3. 4,
Distance |0, f0.25 [0.75 [1.
Load |0 f0. [ [
' FRelative DistancerELDm Endd " dbzolute Distance from End-
lag

o ]

Cancel |

+ Chon thanh nhip BC, bdm =,

Gravity), dit gia tri Uniform Load = 1,8.

(Load Case Name la TinhTai, Direction la

Inifarm Load
|-[}Lnad |1 A
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+ Chon thanh nhip CD, bdm = , (Load Case Name la TinhTai, Direction la

Gravity), dit gia tri Uniform Load = 1,5.
|'L|nifn:-rm Load

Load L} I'I.E

+ Chon thanh nhip DE, bim = , (Load Case Name la TinhTai, Direction la

Gravity), dit gia tri Uniform Load = 2.
|' Unifarm Load

Load IZ'I

- Luc phéan bé dang 4 diém:
Chon thanh nhip EF, bim 2 , (Load Case Name la TinhTai, Direction la
Gravity), chon kiéu khoang cach 1a Absolute - tuyét déi.
Nhép 4 diém:. Diém 1: khoang cach 0 (m),  gid tri luc 1.2 (T/m)
Diém 2: khoang cach 2.4 (m), gia tri lyc 1.2 (T/m)
Diém 3: khodang cach 2.4 (m), gia tri lyc 1.5 (T/m)
Di€m 4: khoang cach 6 (m),  gia trj luc 1.5 (T/m)
Chu y dit ti trong & muc Uniform Load = 0 (néu khong tai trong dang 4
diém sé cong vdi tai trong phan bd déu cung tac dung 1én hé)

Frame Diskributed Loads

Irits
Load Caze Hame TinhT ai ﬂ |7|T|:|n, m, C ;I
— Load Type and Direction———— — Optionz
& Forces ¢ Moments " Add to Existing Loads
Coord Sys IGLD BAL ;I i* Replace Exizting Loads
Direction IEravit_l,I ;I " Delete Existing Loads
— Trapezoidal Loads
) 2. 3 4
Distance |0 2.4 |24 3
load  |1.2 1.2 [1.5 1.9

™ Relative Distance frnrtgnd-l ¥ Abzolute Distance from End

— rifarm Load

Lu:u )8 I Cancel

- Luc tap trung trén thanh:
Chon thanh nhip EF , bdm — , (Load Case Name la TinhTai, Direction la
Gravity), chon kiéu khoang cach 1a Absolute - tuyét déi.
Nhap tai trong tap trung: (chi ¢d 1 Iuc) khoang cach 2.4 (m), gia tri Iic 4 (T)
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[

Frame Paint Loads

Coord Sys IGL@:B.E'-.L vI
=

Diirection I ravvity

Inits
Load Caze Name TinhT ai ;I |V|T-:|n, m, C ;I
— Load Type and Direction Ophions
i Forces  © Moments ~ Add to Existing Loads

{+ Replace Existing Loads
{~ Delete Existing Loads

™ Relative Distance from End-|

— Point Loads
1 2 3 4
Distance |24 [i [i [i
Load 4 [i] jo. [

¥ Absalute Distance fram End-

* Hoat tai 1:

- Luc tap trung:
il

Chon nut truc A, bim

, Chon Load Case Name la HT1, dit gia tri Force

Global Z =-0,6

Jaoink Farces

itz

Load Case Nam@ J;I

’VITDFI, m, C ;I

b oment about Global = IEI.
tament about Global v IEI.
b oment about Global £ IEI.

—Loads — Coordinate System
IEI.
Force Global & IGLEIB.-’-'-.L ;I
Force Global ' IU.
— Options
Force Global 2 I-U.E

Add ta Existing Loads
{* Replace Existing Loads

" Delete Existing Loads

Cancel |

- Lyc phan bé déu:

Chon thanh nhip AB, bim = , Chon Load Case Name la HT1, Direction la
Gravity, dit gia tri Uniform Load = 0,3. Chu y cho céc gid tri cua tai trong dang 4 diém bing

0.
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i~

Frame Diskributed Loads

Load Casze Hame IEHT'I

Urits————
il |V|T|:|n, m, C ;I

— Load Type and Direction

Options
{~ Add to Existing Loads
{* Replace Existing Loads

{~ Delete Existing Loads N

nr

3. 4.

Fre—

& Forces 7 Moments
Coord Sys |GLOBAL |
Direction I Grawvity ;I
— Trapezoidal Loads
1. 2
Diztance ID. 24
Loa ID IEI

R

" FRelative Distance from End-|

& Abzolute Distance from End-

— I nifarm Load

Load IEI.3

o ]

Cancel |

* Hoat tai 2:
Luc phan bé déu:

Chon thanh nhip BC, bim 4 , Chon Load Case Name la HT2, Direction Ia

Gravity, dit gia tri Uniform Load = 0,8.

Frame Distributed Loads

Load Case Hame HTZ2

dnits——
LI ’7|T0n, m, C ;I

— Load Type and Direction

Options
= fdd to Existing Loads h‘

™ Relative Distance from End-|

 Forces (7 Moments
Coord Sys IGLDB-'*'-L j % Replace Existing Loads
Direction IGravit_l,l j = Delete Exigting Loads
— Trapezoidal Loads
. 2 3 4
Distance |E|. |2.4 |2.4 |Ei.
Load |0 f0. [i [

* Abzolute Digtance fram End

— Uniform Load

Load IEI.E

Cancel |

* Hoat tai 3:
Luic phan bd déu:

Chon thanh nhip CD, bam = , Chon Load Case Name la HT3, Direction la

Gravity, dat gia tri Uniform Load = 0,6.
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Frame Distributed Loads
itz

Load Case Name T3 1 v | {Irm mC vl
— Load Type and Direction Options

@ Foces { Moments = fdd to Existing Loads

Coard Sys IGLDB-'*'-L | ¥ Replace Existing Lu:uact}

Direction IGravit_l,l j = Delete Exigting Loads
— Trapezoidal Loads

2. 3 4
Distance |E|. |2.4 |2.4 |Ei.
Load |0 fo. i} jo.
™ Relative Distance from End-| * Abzolute Digtance fram End

— Uniform Load

Load IEI.E (] I Cancel

* Hoat tai 4:
Luic phan bd déu:
Chon thanh nhip DE, bim = ,
Gravity, dit gia tri Uniform Load = 1.

Chon Load Case Name la HT4, Direction la

Frame Distributed Loads
Units

Load Caze Mame HT4 LI ’7|T0n, m, C LI
— Load Type and Direction Optiohs

% Forces O Moments = fdd ta Existing Loads

Coord Sys IGLEIB.-’-‘«L ;I % Replace Existing Loads

Directian IGravit_l,l ;I {~ Delete Existing Loads
— Trapezoidal Loads

2. 3 4
Distance |0, 2.4 2.4 3
load |0 f0. i} [
" Relative Distance from End-| & Abzolute Distance fram End

— Urniform Load

Load |1 @ Cancel |

* Hoat tai 5:
- Luc tap trung trén thanh:
Chon thanh nhip EF , bim
Gravity), chon ki€u khoang cach 1a Absolute

+

Nhap tai trong tap trung: (chi cd

, Chon Load Case Name la HT5, Direction la
- tuyét doi.
1 Iyc) khodng cdch 2.4 (m), gid tri luc 2 (T)
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Frame Poink Loads
[
itz
Load Case Name |16 "7 ~| {I TonmC x|
— Load Type and Direction————— 1~ Options
@ Foces { Moments = fdd to Existing Loads
Coord Sys IGLDB-'*'-L j % Replace Existing Loads
Direction IGravit_l,l j = Delete Exigting Loads
— Point Loads
1. 2. 3 4
Distance  |2.4 f0. [i] [i]
Load |2 f0. [i] [
™ Relative Distance from End-| * Abzolute Digtance fram End
(] I Cancel

- Luc phan bé dang 4 diém trén thanh:
Chon thanh nhip EF, bim = , Chon Load Case Name la HT5, Direction la
Gravity), chon kiéu khoang cach 1a Absolute - tuyét déi.
Nhép 4 diém:. Diém 1: khoang cach 0 (m),  gid tri luc 0.5 (T/m)
Diém 2: khoang cach 2.4 (m), gia tri luc 0.5 (T/m)
Diém 3: khoang cach 2.4 (m), gia trj luc 0.6 (T/m)
Diém 4: khoang cach 6 (m),  gia tri luc 0.6 (T/m)
Chu y dit tai trong 6 muc Uniform Load = 0 (néu khong tai trong dang 4

diém sé cong vdi tai trong phan bd déu cung tac dung 1én hé)

i )

Frame Distributed Loads

Irits
Load Case Mame  [HTS "1 ~| {Im mC x|
—Load Type and Direction———— ~ Optliohs
& Forcer 7 Moments = &dd to Existing Loads
Coord Sps IGLDB&L LI {* Replace Existing Loads
Direction IGravit_l,l LI {~ Delete Existing Loads l\
\F
— Trapezoidal Loads
. 2 3 4
Distance |0, |24 |24 3
load |05 j05 i3 05
" Relative Distance from E nd-| % ahsolute Distance from End-l
— Uniform Load
Load IEI OF. I Cancel

* Hoat tai 6:
- Luc tap trung:
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£

Chon nut truc G, bim

, Chon Load Case Name la HT6, dit gia tri Force

Global Z =-0,6

Jaoink Farces

S

AF

" itz

b oment about Global = IEI.
tament about Global v IEI.
b oment about Global £ IEI.

Load Caze Name IEHTE ;I IT-:un, m, C ;I
—Loads — Coordinate System
Force Global ID— IGLEIB.-’-'-.L ;I
Force Global v ID—
Force Global £ IUE— [ Options

= Add to Existing Loads
{* Replace Existing Loads

" Delete Existing Loads

ok ]

Cancel

- Lyc phan bd déu:

Chon thanh nhip FG, bAm 4 , Chon Load Case Name la HT6, Direction la

Gravity, dat gia tri Uniform Load = 0,3. Chu y

cho céc gid tri clia tai trong dang 4 diém bing

0.
itz

Load Case Mame HTE ;I ’7|Tu:un, m, C ;I
— Load Type and Direction Optionz

& Forces ¢ Moments {~ Add ta Existing Loads

Coord Sys IGLD BAL ;I {* Replace Existing Loads

Direction IGravit_l,I LI {" Delete Existing Loads
— Trapezoidal Loads

2 3 4
Digtance 0. 24 [2.4 [E.
load |0 [i] [i [i
™ Relative Distance from E nd| T+ Abszolute Distance from End-l

— Uniform Load

load 03 ok | Cancel |

Luu y : do trén man hinh chi hién thi 1 loai ti trong, nén sau khi khai bdo tai trong phan b

thi trén man hinh hién thi tdi phan bd thi s& khong "thdy

thuong.
Néu mudn xem day du ci tii tap trung

/4
Ax"

cdc luc tap trung. Diéu nay 1a binh

va tai phan bo trén man hinh thi vao menu

Display = Show Loads Assign = Frame ...
Chon Trudng hop tai trong can xem luc

B
(éﬁrameICableITendnn... )

tac dung.
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- =

Shows Frame Loads ..
Chon trudng hop tai
trong can xem

Load Hame ITi”hT M LI
—Load Type
¥ Span Loading [Forces) {~ Reference Temperature Contours
Coord System IN':'”E* [dizplay a5 defined) LI " Reference Temperature VYalues
" Span Loading [Mulzuments] _I { Shain Load Values J
€ Graviy Multipliers {~ Tendon Applied Load Data
I LI (" Tendon Calculated Load D ata

" Temperature Contours = Span'#ave Loads
" Temperature Walues I ﬂ
{~ Temperature Gradient 2-2 Contours I j
" Temperature Gradient 2-2 Values " Open Stucture 'Wind Loads
= Temperature Gradient 3-3 Contours I ;I
" Temperature Gradient 3-3 Values

Hid
v Shaow Jaint Loads with Span Ln:nads/
¥ Show Span Loading Values , . .

<+—  Hién thi gia tri tai trong %
Cancel |

6. Chay chuong trinh tinh :

- Khai bdo cic dang két ciu: vao menu Analyze > Set Analysis Options ...
( Set gnalysis Opkions. .. )

Analysis Options
~ hvailabie pofanai bao cac béc turdo hoat dong.
W U< [T U WUZ[ R ¥ BRY [T RZ
~ Fast DY loai hé.
]
Space Frame  Plane Frame Flane Grid Space Truss
Hé khung khéng gian|— g
i 9 99 - ﬁ Cancel |
# Plane #7 Plane \
: : \
Hé khun han Hé san phang tron . R i
' y g ¢ phang . P phang 9 Hé dan khéng gian
trong mat phang XZ mat phang XY

Hé dm ciing dugc coi 1a hé khung phing (két ciu chiu uén trong XZ) nén ta chon :
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- Chay chuong trinh tinh : vao menu Analyze - Run Analysis > [Run analysi

bam j)% chon

Set Anakysis Cases bo Run

 Click to:

Casze Mame Type Status Action
DEAD Linear Static Mot Run Run
HT1 Linear Static MHat Run Run
HT2 Linear Static Mot Bun Run
HT3 Linear Static Hat Run Run
HT4 Linear Static Mot Run Run
HTS Linear Static Mot Run Run
HTE Linear Static MHat Run Run

Run/Do Mot Bun Case I

Show Caze... I

Delete Results for Caze I

Run/Do Mot Fun &1 |

Delete All Besults I

Show Analyziz Caze Tree...

Fun Mow

e T

(hoac

Néu ta chua save file s liéu Sap2000 nay, thi trudc khi chay chucng trinh tinh, Sap2000
sé tu dong save va sé hdi tén file, ta nhap tén file s6 liéu cho Sap2000.

Save Model File As

Savein: I_FE. ky Documents

by Fecent
Dacuments

Desktop

by Documents

.*L-

==

by Cormputer

A
- e
kdy M etwork,
Flaces

(2 =S

~| & ®BcFE-

J BitTarrent Downloads

| Cyberlink,

) Drawing

J Exccel

J FinePrint files

) Huang dan D

| My eBooks
FB"M';.-' Music
FE My Pickures
Fﬁ My Wideos

| PDF files

| Safe

| Sapz000

J Ulead videoStudio
J Word

File name:

[vD Dam LT| Le

Save as type:

I S&P Model Files (*.5DB)

il
=

Save I
Cancel |

4

.

Chuong trinh tinh sau khi chay
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,_F-'n': AP Analysis Maonikar El@
File Mame:  C:\Mup Docurmentz'\D Dam LT.zdb
Start Time:  14-10-2006 10:14:001 54 Elapzed Time:  00:00:07
Firnzh Tirme:  14-10-2006 10:14:02 54 Bun Status: Daone - Analpziz Complete
NUMEEE. OF NON-ZERO 3TIFFNESS TERM: = 105 -
NUMEEER. OF EIGENWALUES BELOW SHIFT = ]
LINEATR ST &TIC C& 5E% 10: 1401

T3ING 3TIFFNESS AT ZERO (UNSTEESSED) INITIAL CONDITIONS

TOTAL NUMEEE OF CA3ES TO S0OLVE = T
NUMEEE. OF CA3ES TO Z0LYE PER EBELOCK

n
-1

LINEAR 3TATIC CASES TO BE 30LVED:

CASE: DEAD

EASE: HT1 %
CLZE: HT:Z

CASE: HT3S

CASE: HT4

CLZE: HTS

CASE: HTGE

m

ANAELY SIS COMPLETE 2006410414 10:14:01 i+

Cancel |

Néu thiy dong cudi cung 13 ANALYSIS COMPLETE thi s liéu nhap vao khong bi 15i
va chuong trinh tinh da xac dinh dudgc noi luc trong hé.

Sau khi chay chuong trinh tinh thi Sap sé khod s6 liéu (bifu tuong khod trén man hinh sé
dong lai 2 ), néu mudn stia s6 liéu da nhap thi phai mé khod bing cach bim vao bifu tugng

, luc do sé trd thanh & )
7. Xem két qua phan luc, néi Iuc :

- Xem két qua phan luc : vao menu Display > Show Forces/Stresses = Joints ...

(hodic bdm vao ddu mii tén trén bifu tugng L RN chon Joints)

Joint: Reaction Forces Chon truong hop tai
_—can xem phan luc

— Casze/Camba
Case/Combo Hame |DEAD LI

— Multivalued Optionz
= Erwvelope [Range)

—
{* Step - ' , _
Chon-Show Arrow dé biéu dién
phan luc dudgi dang mii tén luc.
Bo chon sé bLé'u dién phan luc dudi
dang liét ké gia tri

— Type
¥ Show as Armows

=
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FREALTA

&1=5.94

IR ENITS

$3=13.44

§3:7. 18

35.96

phan luc theo dang liét ké gid tri

=l
[t}

1

3J3.64

Xem

;7.]5

Xem phan luc theo dang mui tén luc (Show as Arrows)

- Xem két qua ndi luc : vao menu Display = Show Forces/Stresses = Frames/Cables

... (hodc bdm vao ddu mdi tén trén biéu tugng L g JEN chon Frames/Cables)

2. Chon thanh phan noi

luc can xem :

* Luc doc

* Luc cat 2-2

* Luc cat 3-3

* Moment xoan

* Moment ubn 2-2
* Moment uén 3-3

3. Chon ty W

* Nhap ty Ié

(N—_|
@

My

Mernber Force Diagram for Frames

1.| Chon trudng hagp

I~

— Caze/Combo

Caze/Combo Hame

CEAD

e

— Multivalued Ophions

{* Step

{~ Envelope [Fange)

tailcan xem ndi luc

Component
{7 Awial Force

" Shear 2-2
" Shear 3-3

= Torsion
= Moment 2-2
* Moment 3-3

— Scaling
* Auto

{~ Scale Factor

\

D
BN

D).

a. B4 chon T6é den biéu dd

— Optionz
[T Fill Diagrar

—

v Show Yalues on Diagra®

[T Show Deformed Shape

4. Hién thij gia tri cac tung do
ghéi b6 chon t6 den bigu dé)

L2 A - .
Biéu d6 moment M, ; cua Tinh tai
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Do Sap2000 quy dinh d4u lyc cit ngude ddu véi quy dinh ddu clia VN, nén khi xem biéu
dd luc cit trong phan khai bdo ty 18 ta chon ty 1& mang du -, d€ dugc bifu dé dung quy dinh.

Member Force Diagram For Frames

— Case/Combo

Caze/Combo Mame |DEAD LI

— b ultivalied Options
{~ Envelope [Fange)

{* Step I ﬂ

— Compoarent

™ Auial Force ™ Taorsion

* Shear 2-2 " Maoment 2-2

" Shear 3-3 " Maoment 33 I})
— Scaling

™ Auto

% Scale Factaor

— Ophions
[~ Fill Diagram

¥ Show Yalues on Diagram
Cancel |

[~ Show Deformed Shape

-4, 3%
-7.23

;2 -1.75

3,467 -2.53
N
2.8
b
6.4l
[N

5.85f" 7 -2, @
h_A

Biéu d6 moment Q,., ctia Tinh tai (da chinh 1y 1é -)
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QUY UGC DAU NOI LUC TRONG SAP
Axis 2

P Axis 1

-
Luc doc
~
oment xo0an

Axis 3

w

-
P
Lucdoc  Moment xoan

Luc cat V,,
V2
Thé ép

/ e
\"* M3 Moment uén My,

(theo chiéu van nut chai)

W

M3

Moment ubn Mg; -

(theo chiéu van nut chai)

2 Thé cang e

Luc cat V,.,

Moment uén M,_,
(theo chiéu van nut chai)

r .
Axis 2 $ M2 Axis 1

Euc &t V4

Thé ép 3

Tho Céngace

V3
Luc cat Vs,

1

M2 ﬁ ,
oment uén M,_,

(theo chiéu van nut chai)

Axis 3

Nhu vay M;_; # moment M; V,, # luc cit Q nhung trong thanh ngang (dam) thi V,., ngudc
chiéu Q, trong thanh ding V,., cting chiéu Q; P # luc doc N.
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8. In két qui phin Iuc, néi huc :
- In biéu dd dang hién thi trén man hinh : vao menu File = Print Graphics
. . 7 2 Gy
(&|Print Graphics ) ho3c bAm vao bidu tugng £
- In gid tri phan luc va noi lyc ra file Excel dé xti ly s6 liéu tinh: vao menu Display >
Show Table...

Choose Tables For Display
Edit

=[] MODEL DEFINITION [0 of 61 tables selected) Load Cases Model Def)

#-0 System Data Select Load Cases... |
OP ty Definiti ’ \ o 2

O [ 2. Chon cic trudng hop hoge 1§ | T#7see

-0 Other Definitions 2. 2 Py Py 2 Analpziz Cazes [Results]

# 0O Analysis Case Definitions hdp tai tI‘(_)l’lg dé xuat ket qua \ Select Analysis Cases... |

-0 Bridge Data
#-[0 Connectivity Data

#-O Joint Assignments 3. B(S Ch(_)l’l muc l’lé.y Modify/Show Options... |
#-[0 Frame Assignments
#-[0 Options/Preferences Data \ Optio
# [0 Miscellaneous Data i i
=0 AMALYSIS BESULTS [0 of 8 tables selected] r Show%ﬁformalled
-0 Joint Dutput
#-[0 Element Dutput

#-0 Structure Output

7 of 14 Selected

Mamed Setz

1. Chon dit liéu dé xuét sang Excel |

A ) A g A A 4
Bam vao dau + dé mé rong "cay" két qua |

Cancel

o}
_Carcel |

Table Formats File. . | Current Table Formats File: Program Diefault

a. Chon di liéu d€ xuat két qua: (chu y déi sang don vi kgf-m-C néu mudn dung Excel tinh
cdt thép)
- Phan lyc: ANALYSIS RESULTS - Joint Output = Reactions = Table: Joint

Reactions.
=B ANALYSIS RESULTS [1 of 8 tables zelected)
=-[ Joint Output
-0 Dizplacements
=B Reactions
B iTable: Jaint Reactions;

- Noi luc trong thanh: ANALYSIS RESULTS - Element Output 2 Frame Output

- Table: Element Forces - Frames
=B Element Output
=B Frame Output
B iTable: Element Farces - Frames!
[ Table: Element Joint Forces - Frames
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b. Chon Trudng hop tai trong hodc t6 hop tai trong d€ xuét két qua (_Eetect Apalysis Cases.. |)

Select Outpuk Cases

 Select
B&AO -
DEAD 1
HT1
i ¥
HT3 E
HT4
piL _Cereel |
HIk 1 8
HTBD1
HTBDZ
HTBD3 b

Clear 411 |

Chon céc trudng hop tai trong: Tinh Tai (DEAD), Hoat Tai ti 1-6 (HT1, HT2, ..., HT6).
(Giti phim Crtl khi nhdn chuét dé chon dugc nhiéu trudng hgp), chon OK dé€ chip nhan.
Chon OK dé xuét két qua.

Elerment Faorces - Frames
File ‘iew Options Format
Units: Az Moted Element Forces - Frames j
Frame Station | DutputCase | CaseType P V2 ] T M2( «
Text m Text Text Kgl Kal Kal Kgf-m Kgf-m| ™|
4 1 1] DEAD LinStatic 0 1200 0 0 0f—
1 0.375 DEAD LinStatic 0 1425 0 0 0
1 0.75 DEAD LinStatic 0 1650 0 0 0
1 a1k DEAD LinStatic 0 L} 1675 0 0 0
1 15 DEAD LinStatic 0 2100 0 0 0
1 0 HT1 LinStatic 0 GO0 0 0 0
1 0.375 HT1 LinStatic 0 7125 0 0 0
1 0.75 HT1 LinStatic 0 825 0 0 0
1 1.125 HT1 LinStatic 0 9375 0 0 0
1 15 HT1 LinStatic 0 1050 0 0 0
1 1] HT2 LinStatic 0 8.852E-13 0 0 0
1 0.375 HT2 LinStatic 0 8.882E-13 0 0 0
1 0.75 HT2 LinStatic 0 8.852E-13 0 0 0
1 ks HT2 LinStatic 0 8.882E-13 0 0 0
1 15 HT2 LinStatic 0 8.882E-13 0 0 0
1 1] HT3 LinStatic 0 1] 0 0 0
1 0375 HT3 LinStatic 0 0 0 0 0
1 0.75 HT3 LinStatic 0 1] 0 0 0
1 ks HT3 LinStatic 0 0 0 0 0 +
4 1 »
Fecord: | 4] 4 1P | }ll of 210

Vao menu File = Export all Table (Expart Al Tables ) > To Excel (- ™Exeel ) d& xuat két qua
) d€ trd vé man hinh Sap2000.

Két qua ndi luc xuat sang Excel ¢ dang nhu sau:
TABLE: Element Forces - Frames

sang Excel. Chon Done (L

Frame  Station OutputCase CaseType P V2 V3 T M2 M3 FrameElem ElemStation
Text m Text Text Kegf Kgf Kef Kgf-m Kgf-m Kgf-m Text m

1 0 DEAD LinStatic 0 1200 0 0 0 2.22E-131 0
1 0.375 DEAD LinStatic 0 1425 0 0 0 -492.19 1 0.375
1 0.75 DEAD LinStatic 0 1650 0 0 0 -1068.75 1 0.75
1 1.125 DEAD LinStatic 0 1875 0 0 0 -1729.69 1 1.125
1 1.5 DEAD LinStatic 0 2100 0 0 0 -2475 1 1.5
1 0 HT1 LinStatic 0 600 0 0 0 -4.441E-13 1 0
1 0.375 HT1 LinStatic 0 712.5 0 0 0 -246.09 1 0.375
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Trong do:
+ Cot Frame 13 tén c4c phan tii trong hé.
+ Cot Station 1a khodng cdch ctia tiét dién dén dau trai cta thanh.
+ Cot Output Case 1a tén cia tridng hop tai trong.
+ Cot P 1a Iuc doc, V2 1a luc cit (ngudc diu Q theo quy udc ddu cia TCVN), M3 1a
moment.
Trong dam chi can luc cit va moment do d6 xda cac cot Case Type, P, V3, T, M2 Frame

element, Elem Station. Chi giti lai cac cot Frame, Station, Output Case, V2, M3.
TABLE: Element Forces - Frames

Frame @ Station OutputCase V2 M3
Text m Text Kgf Kgf-m
1 0 DEAD 1200  2.22E-13
1 0.375 DEAD 1425 -492.19
1 0.75 DEAD 1650 -1068.75
1 1.125 DEAD 1875 -1729.69
1 1.5 DEAD 2100 -2475
1 0 HT1 600 -4.441E-13
1 0.375 HT1 712.5 -246.09

Cach doc gia tri noi luc nhu sau: mdi hang 1a gi tri ndi lyc clla mot tiét dién nao d6 cua
phan t ndo d¢ trong trudng hop tai trong nao dé.

Vi du: hang thi 4 trong bang trén 1a nodi luc cla tiét dién cach dau trai thanh 1 khoang
1,125m ctia phan tif s6 1 trong trudng hop Tinh tai:

V2=1875kgf, M3=-1729.69%kgf.m

Do két qua trén sdp xép theo thu tu tén phin tli (nghia 1a thé hién noi luc cta phan ti 1
trong céc trudng hop TT, HT1..HT6 dén ndi luc clia phan i 2 ...) nén khd theo doi. Ta can sip
xép lai theo thi tu cla tén trudng hop tai (nghia 1a thé hién noi luc clia phan ti 1, phan ti 2...
trong trudng hop TT dén noi luc ctia phan tii 1, phan tf 2... trong trudng hop HT1 ...). Céch sép
xép trong Excel nhu sau: chon cac 6 dif liéu (k€ thém 1 hang tiéu dé: Text-m-Text...)

A B C D E F
~ 1 |TABLE: Flement Forces - Frames
2 Frame Station  CutputCase V2 M3
( 3 Text m Text Egf Kgf-m
1996 0 HT4 4] 0
2006 0.375 HT4 0 0
201 |6 075 HT4 4] 0
202 |6 1.125 HT4 0 0
. ~ 20316 1.5 HT4 0 0
Chon vung du 204 |6 0 HTS 0 0
liéu can sdp xép < 2056 0.375 HT5 0 0
. A . 2066 0.75 HT5 0 0
(co thém 1 hang 207 |6 1.125 HT5 0 Mo
tieu dé) 2085 1.5 HT5 0 0
2096 0 HT6 -1050 -1237.5
210106 0.375 HT6 -937.5 -864 84
211 (6 075 HT6 -325 -534.38
2126 1.125 HTs 7125 -246.09
& 213 |6 1.5 HT6 -600 0 1.895E-13
214

GRS
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Thuic hién 1énh Data --> Sort:
Chon thy tu sip xép theo Text (2) 1a tén cta cot Output Case (do cot Frame cling c6 tén
la Text nén cOt nay co tén la Text(2))

Sork @
Sort by
O | © iscending
I} () Descending
Then by
|Z| @) Ascending
() Descending
Then by
|Z| @ Ascending
() Descending
My data range has
@) Header row () No header row
| Zipkions. .. | [ [a'4 l | Cancel

Két qua siap xép nhu sau:

TABLE: Element Forces - Frames

Frame Station | OutputCase V2 M3

Text m Text Kef Kegf-m
1 0 DEAD 1200 2.22E-13
1 0.375 DEAD 1425 -492.19
1 0.75 DEAD 1650 -1068.75
1 1.125 DEAD 1875 -1729.69
1 1.5 DEAD 2100 -2475
2 0 DEAD -3763.82 -2475
2 1 DEAD -1963.82 388.82
2 2 DEAD -163.82 1452.64

Noi luc dudgc sip xép theo thu ty phan ti 1, 2, ... clia cac trudng hop TT dén phan ti 1, 2,
... cua cde triéng hop HTI ...
Do diu cta V2 ngude ddu véi Q nén cin nhan V2 véi -1 dé ddo chiéu. Cach thuc hién
trong Excel nhu sau:
- Nhap -1 vao 1 6 bat ky. Copy 6 d\

b -1
- Chon céc 6 dit liéu cAn doi dau:

A | B | C \ | D E
~ 1 TABLE: Element Forces - Frame
~ 2 | Frame Station  OutputCase V2 M3

3 Text m Text Egf Kgf-m

202|4 4.05 HTé -80.2% 235.12
203 |4 5.4 HTé -80.2% 34352
2045 0 HTe 2635 34352
205(5 1.5 HTe 2635 -51.74
206 5 3 HTe 2635 -446.99
207 |5 4.5 HTé 2635 -342.25
208 5 & HTé 2635 -1237.5
209 6 0 HTe -1050 -1237.5
210 & 0.375 HTé -937.5 -364.84
211 & 0.75 HTe -825 -534.38
212|¢6 1.125 HTe -712.5 -246.09
213 & 1.5 HTe -6000  1.895E-13

aval
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- Thuc hién 1énh Edit --> Paste Special chon Value va Multiply

Paske Special @
Paste
@ al ) Walidation TABLE: Element Forces - Frames
) Formulas () Al except borders Frame Station OutputCase V2 M3
@ Yalues () Column widths Text m Text Kgf Kgf-m
(") Faormats () Formulas and nurnber Formats 1 0 DEAD -1200 2.22E-13
() Comments () Walues and number Formats 1 0.375 DEAD -1425 -492.19
Ciperation — 1 0.75 DEAD -1650 -1068.75
() Mone 1 1.125 DEAD -1875 -1729.69
() Add 1 1.5 DEAD -2100 -2475
(") Subtract 2 0 DEAD 3763.82 -2475
2 1 DEAD 1963.82 388.82
[7] Skip blanks [C] Transpase % 2 2 DEAD 163.82 1452.64
: Paste Link [ (]9 l | Cancel |

9. Duing cdc bang tinh I3p sin té hop néi Iuc va tinh cét thép dim:
- M file bang tinh da lap s&n Dam phu (5574).xls chon Sheet TH M (t6 hop Moment).
BANG TO HQP MOMENT DAM LIEN TUC

Phin | Tiét Truong hop taii trong Té hop

th | dién [ T HT1 HT2 | HT3 | HT4 | HT5 M, M, \Y .

1 0 0 0 0 0 0 0 0 0 0
T1 | nazs| 2433] wass| es| T 2ol T | sl T 2230]  37is| T T g
T1 | 225 | 2ss7| wasal T or] T so| 6| 0 s| T 2usi] T amss| T a3
1 | 3ars| aeal 707l sse| T ss| T 23| 7 s| T -1ae] T 1266| 14641266
T1 | as | moessl T Tros?] T asi| T ] T T 3] T T to| o wsas] T awin] T T sesg)

2 0 -3'938]  -1'082 -781 117 31 1o 5833 -3811 -5'833)
P R T Y L Y ) S D T R
T2 225 | wamal et vwms| w7 as| el T 7so| T 2ser] T T 200
T2 |3ars| en3| as| T ess| T k26l w7 as| T 2ms|  Timas| T T wssg
T2 | as | 2w o] ous| T azal T Ti2a] | T Bmeo]  1ooo] T 3vsed)
J3 0 ey 30l _o18)  AT4] 127 Al 3860 1999 | -3'860

tdi bang cdch chon cdt HT3 (khong nén chon cot HT1 va HTS) --> chudt phéi --> copy -—>
chudt phai --> insert copy cell. Stia tén céc triong hop HT 1-6

F : I I T
; . o ~ Cut
10P LION . LIEN 1 oo L1l
Trong hop tad @1 1 Paste
HT2 HT3 Mizin I Paste Special... M,,
1 ] Inserk i} 0 Insert Copied Cglls%
BANG TO HQOP MOMENT DAM LIEN TUC
Phén | Tiét Trudng hop tii trong Té hop
te | dién | TT HT1 | HT2 | HT3 | HT4 | HT5 | HT6 | Mun | Mupax Mtosin
1 0 0 0 0 0 0 0 0 0 0 0
1 1.125 2'433 1248 195 29 29 8 3 2230 3'742 3'742
1 2.25 2'587 1'484 391 59 59 16 5 2'181 4'193 4'193
1 3.375 464 707 -586 88 88 =23 8 -146 1'354| -146/+1354
1 4.5 -3'938 -1'082 -781 117 117 =31 10 -5'833 -3'694 -5'833
2 0 3'938 1'082 781 117 117 =31 10 5'833 3'694 -5'833
2 1.125 143 737 703 31 31 8 -3 944 569 -944/+569
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- Copy dii liéu trong cot Frame va Station cta File két qua Sap, dan vao cot phan tf va

VRS TPUE Sy 2 )
tiét dién cua bang t0 hgp nay
A B ¢ | D T a B c | o | E |

1 |TABLE: Element Forces - Frames - ) -

2 | Frame Station OuiputCase V2 ! BANG TO HOP
3 Text T Text Egf : : :
411 0JDEAD -1200 2 |Phan | Tiét Trwong
5 :1 037TSYDEAD -1425 ~ v n 2 n ir [I.i.é'll TT HT1 HT2 I
6 'l 0.75{DEAD 1650 Copy di lieu 6 cot-l

71 1125{DEAD . SN o o o
g i 15{D 210 Frame va Station | " oas| il ize| s

9 12 0JDEAD 3763.52 e 14 £ A e e B
10 12 1{DEAD 196382 (chi lay hét phan s 1 Joss| 257 req |
11 :2 2JDEAD 16382 DEAD dén V2‘10 i 1 1.125 464 707 -5E6

g Ié i gﬁg éggg b t3 ho g 1 | 15 | 393 ngtosz) 781

- -3436. ng to

145 0{DEAD 252619 BN e 2 [0 | ew| aml
1573 08{DEAD 117679 (néu muon git lai ¢ 2 | 1 1l am| om
1613 1 E{DEAD -173.21 . » _ = I P vaal ol sl
1713 2 7|DEAD 152321 dinh dang cua bang 1t 2 | 2 | 'FH FhT1P
12 13 3 6{DEAD -287321 2 . 12 2 | 3 a3 | a3

19 14 0yDEAD 191 22 t0 hgp thi chon Paste  * oo
20 14 135{DEAD 1691.22 .

21 4 anipesp  amez Special=>Value -y s [0 T el ] el
224 405{DEAD 370878 5 3 | oo o

23 4 5 A{DEAD 640875 T T e R
2415 0{DEAD 722662 LR e O DUt WO WO
2515 1 5|DEAD 5426 62 17 3 | 27 354 16| a0
2615 3JDEAD 55338 T T

27 35 4 5{DEAD 280338 : — - -
2305 6{DEAD -5053.38

2 0{DEAD 2100

306 0.375{DEAD 1275

316 0.75{DEAD 1650

3216 1 125{DEAD 1425

%3 5 1. 5|DEAD 1200

341 0 HT1 -600

% 1 0375 HTI 7125

- Copy gia tri moment clia Tinh tai trong bang két qua Sap, dan vao cot TT cia bang to

hop:
L& | B | ¢ | D E F
| | |TABLE: Element Forces - Frames
| 2 | Frame | Station OuipuiCase V2 A3
3 Text T Text Eaf Kefm C 1At
41 0 DEAD 200f 229E 13 opy g}&l trl ,mome‘nt
51 0.375 DEAD 14250 40210 /(chf ldy hét phan
6 1 0.75 DEAD 16500 -1062.75 o
71 1125 DEAD 1875} 17260 DEAD) dan vao cot
g 1 1.5 DEAD 2100 2475 ., °
5 2 0 DEAD 3763 82 2475 TT cua bang to6 hop
10 2 1 DEAD 196322 38822 e ) VR
11 2 2|DEAD 163.32) 145264 (n€u mudn giu lai
12 2 3 DEAD 163618 716.47 . 2 12
13 2 4 DEAD 3436.18) 181991 d1?nh dang cua bang
14 3 0| DEAD 2526790 181971 A ;
15 3 0.9 DEAD 1176.79) 15311 t0 hop thi chon Paste
16 3 1% DEAD 17321 2085 Special --> Value
17 3 2.7 DEAD 152321F 46439
18 3 34 DEAD 2873210 244328
19 4 0/ DEAD 4301220 244338
20 4 135 DEAD 160122} 166236
2 4 2.7 DEAD -1008.7% 2123
22 4 405 DEAD 308780 -106136
73 4 5.4 DEAD 6408780 -TER0.72
245 0| DEAD 1226620 780072
25 5 1.5 DEAD sa2esap 159921
26 5 3 DEAD 55338) 593514
77 5 45 DEAD 28033%p 341757
2 |5 % DEAD -5053.38 -2475
29 6 0/ DEAD 2100 2475
0 6 0.375 DEAD 1875 172060
6 0.75 DEAD 16500 -1062.75
326 1.125 DEAD 14250 49210
3 6 1.5 DEAD 12000 -2.285E-12
341 0/HTI 600 4 441E13
E‘1 0.375 HT1 25 609
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- Copy gia tri moment ctia Hoat tai 1 trong bang két qua Sap, dan vao cot HT1 cta bang

t0 hop:
s | B | @ | D | E F
1 |TABLE: Element Forces - Frames 4 | B|] € | D E F
2 | Frame | Siation OutpuiCase V2 M3 ANCG TC /
5| Tedt m Text Kef Kefm ! BANG TO HOP M
iﬁ 1.5 DEAD 12000 -2.285E-12 Copy glé trl moment | 2| Phin | Tiét Truwong hop
3401 0/HT1 600f - 4441E 13 , " | dién TT HT1 HT2 HT
351 0.375 HTI J1250 24600 / (chi lay phan HT1) [, 15T oS- 0
36 1 075 HT1 825 -534374 . R ,
37 1 1.125 HT1 03750 2644 dan vao c6t HT1 cua |5 | 1. |°35] 22 2 2
38 1 15 HT1 -1050 12375 ? 2 6| 1 075 | amsg) w1
39 2 0/HT1 394.54 12375 bang t6 hop 21 |razs| amm|  ses| s
40 2 1 HT1 394 54 -242 96 A 4 .~ . 1 15 2475|1238 781
4 2 2 HTI 0454) a2 (néu muodn giu lai z T o T 2ol gl o
42 2 3 /HT1 35454 5389 : ? ?
47 4 HT1 0454 240 65 dl?nh dang cua bang wl| 2 1 .389 243 ‘?03
43 0 HT1 193} 34065 t6 hop thi chon Paste | ! |- 00 8L
45 3 08 HTI 1192 23337 5 ; | 2 | 3 T 463
a6 3 12/HTI 1192 126.09 Spec1a1 --> Value i3] o2 | 4 -1820 s e
47 3 27/HTI 1192 1281 w3 [ o Tl | o
42 3 36 HT1 1192 B8 47 Y P SO ! s
4 4 0/HT1 2022 22 47
50 4 135 HT1 072 6118 6 3 |18 il e W
51 4 2.7 HT1 022 -33.38 17| 3 132 -5 i -
52 |4 405 HT1 022 558 15| 3 |36 | 24w 88 240
53 4 54/HT1 20.22 2072 19| 4 0 2443 -88 240
545 0/HT1 345 20,72 I T T
555 1.5/ HTI 345 15.54 I T F B -
565 3 /HT1 345 10,36 : - g
575 45/HT1 345 518
58 5 & HT1 345h -BASTE1S
59 6 0/HT1 0 0
60 6 0375 HT1 0 0
6l 6 0.75HT1 0 0
62 6 1125 HT1 0 0
63 6 1.5/ HTI ap 0
64 |1 0/HT2 E88IE-13 BGOIELS

- Cui tiép tuc nhu vay cho dén copy va dan hét cac trudng hop tai trong. Tuong ty ddi vdi
bang t3 hop luc cdt, copy két qua V2 clia Sap dén vao bang t6 hop luc cit.

Do bang Excel 1ap sin dudc cho téi da 1a dAm 15 nhip nén can xda cac nhip 7-15 (thta)
clia bang t6 hgp va bang tinh cdt thép.

- Chuyén sang Sheet Thép Dam, chon mac Bé tong, mac thép, nhap b, h, a cho cac tiét
dién (chu y c6 xét dén sy tham gia lam viéc clia canh hay khong, néu canh nim trén
-> M dudng tinh vdi b,, canh ndm dudi -> M am tinh vdi b,). Sau dé chon cét thép.

Trang 115



Tinh toén va thiét ké két ciu bang Sap2000

VI DU TINH TOAN Hf: KHUNG BANG CHUGNG TRINH SAP2000

1/ S6 liéu :

1. Cho hé khung phing bing bé tong M.250# c6 :

- Modulus dan hdi:  E =2.650.000 T/m?;

- Hé s6 Poisson : n=0,2;

2. Tii trong tac dung vao khung géom co :

* Tinh tai : (da k€ dén trong lugng ban than ciia dim va cot)

1C 6 24" 4 24T 70 am 3 (1
1 l ] ]
CN250x300] CN250x550 CN250x400 JCN250x300
3 o
o
M M o
~|eT Tim AT T/m Tl T oy
—
CN250x600 CN250x400
3 3
o
2 2 2 X
2 2 © N
Zlp 24T 4 24Tm  TUZ . m 2]
| | ]
CN250x600 CN250x400
o o N
n 0 SN
M M o 2
P x o S
o o )
wn n 1Y
I N
z z
(S} &)
T T ETETIN! FETE —F
Tinh tii R
e - - —=¥%
l/m L 3,0m l 3,0m 2, 4m d‘/mJ‘
a1

* Hoat tai duing : dudc tach thanh 2 trudng hop dit xen ké (cdch tang - c4ch nhip)

Trang 116



Tinh toén va thiét ké két ciu bang Sap2000

08" 08" 1,67 0.77m 1,67
i
S
2,4T 11T/m 3T 11T/m 2’4T )
<
1.6') ;7m {1.6" ‘“
i .
. N
Hoat tai 1 N
3
- o o —
|/m|, 3,60 L 3,6 L 2 Y L/mL
<
1,6TO’7T/m 1,6" R
[ 1 l
é\
2’4T 1’1T/m 3" 1’1T/m 214T %
v N
Hoat tai 2 2
oy
3
- e e —%
L/mL 3,6 L 3,6 L 2, 4m [/mL

|
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* Tai trong gid : gdm 2 tridng hop

0,64' 048"
£
0,32 0,247M - S
%\
T/m_. o 7 7e T/m N §
0,28 | Gio trai 0,21"™| | N
3
»r teca teca —
L/m L 3,6 [ 3,6 [ 2 Y |/m L
0,48' 064
L 10 27T/m 0 36T/m §
—{0,24"™ L1030 3
S()\
e o ™ 3
0,21"™  Gio phai 0,287/m %
3
o - o —%
L/m [ 3,6 [ 3,6 [ 2, 4m L/m L
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3. Yéu cdu :
- Xdc dinh ndi lyc trong hé khi chiu cdc tridng hop tai trong.
- T6 hop ndi luc va vé biéu dd bao néi luc.

I/ Céc bude tién hanh :
1. L4p so dé hinh hoc :
- Khéi dong chuiong trinh Sap2000.

M. mm, C -
M.m. C

Tan, mm, C
Ton, m, C

kM. cm, C ] ]
ﬁgtrﬁmlit BAm vao menu trii xuong
Téun, uém C -
" R E hon i Ton, m
- Chon hé don vi Tan - m - °C ; |Ten.m.C Chon don vi Ton, m, C

- Vao Menu File - chon 1énh [ New Model..
[ji New Model 1

Mew kModel [nitialization

« initialize Model from Defaults with U nits Tan,m C -

Iritialize Model from an Exizting File

Select Template

N 2 Grid Orily LM Tiuszes 30 Truszes 20 Frames
Hé khung phang
30 Framesz i all Flat Slab Shells Staircazes Storage
Structures

IJnderground Solid Model:  Cable Bridges  Calrans-BAG  Eridge ‘wizard Pipez and
Concrete Flates

Chon 2D Frames, khai bdo s tang, sb nhip, chiéu cao tang va chiéu dai nhip.  Ta
xem 2 console nhui 1a 2 nhip clia ddm, nhu vay hé khung s& dugc khai bdo c6 4 nhip, 3 tang.
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ZD Frames 1
20 Frame Tppe Portal Frame Dimenszions
|F'|:|rtal j S6 téng Mumber of Stories [3 Chiéu cao téng Stary Height |3
5 nhip Mumber of Bays [4  Chieu dai nhip Bap'width |6,

[ Usze Custorn Grid Spacing and Locate Origin
Section Properties

Beams |wiEx3m -
Columns |35 -

ok |

Cancel

[v Restraintz

Néu ta bdm OK d€ tiép tuc thi hé khung sé c6 chiéu cao clia cac ting nhu nhau va bing 3m,
chiéu dai cia cac nhip nhu nhau va bing 6m. Do hé khung & day cd chiéu cao cic tang khdc

[v e Custom Gnrd Spacing and Locate Origiré va

nhau va chiéu dai cac nhip cling khac nhau nén ta chon
EditGrid.. | g& thay doi kich thudc 1uéi theo dung yéu ciu.

g d€ hé ludi dugc thé hién theo khodng cach cac 6
luidi (mic dinh 1a Ordinates - hé 1udi dugc thé hién theo toa do cac dudng ludi). Nhap kich
thudc cac nhip va chiéu cao céc tang.

bam vao Iénh

E4 Define Grid Data [ ]
Edit  Format
Units
Spstem Name |CSY51 Im
¥ Grid D ata
GridID | Spacing | Line Type | ‘isibity | Bubble Loc. | Grd Color =
1 il 1 Frirnary Sho End
2 Wi T Frimary Shio End
3 %3 24 Frimary Show End
4 ud 1 Frimary Show End
5 bl a Frirnary Shims End _
B
7
2 ]
" Grid D ata Dizplay Grids as
GridID | Spacing | Line Type | ‘isibity | Bubble Loc. | Grd Color = " Ordinates & Spacing
1 wl 1] Primary Shaws Start
2
3 [ Hide &l Grid Lines
; ™ Glue to Grid Lines
B
7 Bubble Size |1.25
2 ]
Z Gnd Data
Reset to Default Colar |
GridID | Spacing | Line Type | ‘isibity | Bubble Loc. | -
1 z1 4.8 Primary Shaws End |
2 z2 3E Frirnary Show End
3 23 36 Frirnary Shin End -
4 24 Primary Show Erd Locate System Origin.... |
A
B
7 0K Cancel |
8 =

Trang 120




Tinh toén va thiét ké két ciu bang Sap2000

Chon OK dé chdp nhan cac gid tri di nhép, trd lai clia s6 2D Frames, chon OK tiép dé
chdp nhan hé khung di khai bdo. Man hinh sé thé hién so dd hé trén 2 ciia sd: phing va 3D,
mudn thé hién hé trén 1 cta s6 theo dang phing: thuc hién l1énh Options --> Windows -->

ore  sau d6 chon bifu tugng

Man hinh lic nay s& thé hién sé dd hé khung 4 nhip-3 tAng vdi kich thudc nhip va chiéu cao
tAng theo yéu cau. Ta cn thay déi lién két gdi va xda céc thanh thua.

R SAPZO00 1001 Advanced” - ¥idu he khung - [2-Z Plane (@ 1=0

j’{: File Edit Miew Define Bridge Draw Select  Assign  Analyze  Display  Design  Options Help 8 ﬂ
D | H /& r PRAEARL L M My w - d| & & R E|% .|| T - Sl -
- - s || S B EI
| | | | |

o | @b 37

® /7

SO A

'R
T

%Z Plane @Y=0 %305 Y0.00 Z7.33 GLoBaL v ||Tonm.C |

Chon cdc thanh thuia, bAm phim Del (trén ban phim) dé xo4. BAm phim F7 (trén ban phim)
dé khong thé hién cac dudng ludi trén man hinh. Thuc hién 1énh View --> Show Axes dé
khong thé hién gdc toa do trén man hinh.

Chon cac diém gbi dé thay doi lién két ti lién két gdi ¢6 dinh (mic dinh) sang lién két
ngam.

Chon cac nut,

U
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Chon lién két ngam

domtibestramts;

Restraintz in Joint Local Directions

[w Tranzlation 1 v Ruotation about 1
[v Tranzlation 2 v Ruotation about 2

[v Tranzlation 3 v Rotation about 3

Fast Restraints

ESEIR

ak. | Cahicel |

2. Khai bdo cdc dic trung ciia hé :

a. Khai

o)1

-> Display..  v3 Options = Color --> 2utpit..

in: Options = Color -

Chuong trinh mic dinh may in 13 mdy in mau do dé khi in ra mdy in den tring thudng céc

dudng nét rat nhat. D in ra mdy in den tring dugc ddm cn thuc hién cdc budc sau:

1. B6 chon [ Use Color Printer [Graphics]

2. Chon @ Frnter - § myc Device Type.
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3. Chon cdc ddi tucng: Points | (nut), Frames | (thanh), ___fiestiants | (g61),
~, R 3 N
LE | (cht) ... dé doi sang mau den
Assign Lolors 1
Display ] Dutput ]
Darkness
Puaints L] Area Fill Face 5 [ ] A hd
Frames Area Fil Face 6 | — Tramsparancy
Cables Area Edge _ .
Line |EI -
Tendons Salid Fill/Face 1 —
Springz/MLLinks " Solid Face 2 [ ] Area ||:| -
Restraints . Solid Face 3 : & olid m
Fel Solid Face 4 | —
eleazes —_—
Solid Face & [ ]
_ mwes | Solid Face & [ | Device Tope:
f w2 Solid Edge s (" Screen
Shadow Lines D [FiEn
Backaground (" Calar Printer
Guide Lines
FReset Defaults
[ Uze Calor Printer [Graphics] ] Cancel

4. Chuyén sang phan Output: Ciing chon @ Friter & myc Device Type. 0 muyc Fosiive ya

i A 2 A e 2 2
Negative  chon hop mau bén canh dé chuyén sang mau den.

s

Azzsign Colors

|

Interaction Ratios

Colorz

Mat et Dezigned

Mat Calzulated

Tranzparency

0

-

Diagram Fill
Pogitive
M egative

Fange Poz

Fange Meqg

Device Type:

(" Color Printer

Reszet Defaults

Dizplay Output
Contours
o I
FirirnLri "
.
I
I
I
I
I
li
E—
E—
EE—
——
——
b &irmuinm [
I Usze Color Printer [Graphicz)

Trm

]

Cancel
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b. Thiét lap cac théng s6 vé kich thudc, nét ... : Options > Preferences >
. f R . . 1 s , 14 A A
Dimensions/Tolerances... - thay doi cdc gia tri kich thudc, nét ... néu can.
Dimensiuns!TuIerances Freferences 1

Auta Merge Taolerance 1.000E-03 meters
20 View Cutting Planes +/- meters
Plan Fine Grid Spacing meters
Plan Nudage " alue meters
Screen Selection Taolerance pixels
Screen Snap To Tolerance pixels

Bé day nét line thé hién trén man hinh Screen Line Thickness pixels

A qr ,,oqe 21 oA n , .

Bé day nét line thé hién trén may in Printer Line Thickness pivels

Co chu lon nhét va nhé nhéit (néu t aximum Graphic Font Size points

théiy chii qua to hodc qua nhé thi Minimum Graphic Font Size points

thay déi gia tri na

Y g : Y) Auto Zoom Step percent
Shrink. Factar percent
tdax Line Length in Text File characters
Rezet to Defaults | Cancel |

c. Khai bdo dic trung vat liéu : vao menu Define > L& Materias..

- =

Define Materials

—Materials———  —Click to:
1. Chon loai vat lieu dé — o d
e N ] AL Add Mew M aterial | 2.| Sua doi cac thong SO
chinh sua cac thong so : RS _ _ _miic dinh ctia vat licu
ALUM - Nhém Modify/Show Matend/dg
CONC  : Bétong Delete baterial |

STEEL  : Thép

Hé khung cé vat liéu bang bé tong M.250#, do dd ta chon loai vat liéu 1a CONC -
b odify/Show Material...

2 . er .
|de stia lai cac gia tri :

Trang 124



Tinh toan va thiét ké két cdu bang Sap2000

i~ =

Material Properky Data

— Digplay Color
Material Name I L\) Cilar I
— Type af Material — Type aof Design
% |zotropic " Orthotropic Dezign I vI
{ Anisotropic = Uriasial
— Analyziz Property Data — Design Property Data [aC1 318-05/BC 2003)

M azs per unit ¥olume /IU.245 Specified Cone Comp Strength, Fio IEE” 22785

Khoi lugng riéng p

‘weight per unit Yalume /IE. al Bending Reinf. Yield Stress, fu |421 84.18

Trong luong riéng w

b oduluz of Elasticity . /gIE.EEEq Shear Reinf. Yield Stress, fus IEE'I 22785

Modulus dan hoi

Poizson's Ratio /ID 2 [T Lightweight Concrete

Hé s6 Poisson
Coeff of Thermal E:-:pansu:un I 9 500E -0 I
Hé s6 dan nd nhiét (K'

Shear Moduluz |'| 0546045
Modus dan hdi truct (may tu tinh) G

— Advanced b aterial Property Data

Time Dependent Properties. .. |

b aterial Damping Properties. . | Ok | Carcel |

Strezs-Strain Curve Definitions. . |

* Khdi lugng riéng: chi dung trong bai toan dao dong.
* Trong lugng riéng: d€ tinh ti trong do trong lugng ban than cta hé két cau.
* Modulus dan hdi: dung tinh do cing két cdu, tinh kiém tra bién dang - do vong.
* Hé s6 Poisson: hé s6 bién dang ngang, cé anh hudng rat 16n dén két qua déi véi két
cAu tdm - v6 hoic khdi.
* He s dan nd nhiét : dung tinh bién dang, noi luc do su thay déi nhiét do.
Tra bang trong TCVN 5574-1991, bé tong M.250# co: E = 2.650.000 T/m?*; p = 0,2;
Céc s liéu nhap dugc thé hién nhu hinh trén.

\

Chon dé€ chdp nhén céc gia tri mdi, tré vé cia s Define Materials, chon
tiép d€ tré vé man hinh chinh.
d. Khai bdo hinh dang va kich thudc tiét dién :
DE d& theo dbi, ta thudng dit tén cho cac tiét dién clia dAm bing chii dau la D, tiét dién
cot bang chii dau 1a C.
Nhu vay hé ¢ 7 loai tiét dién (dam c6 4 loai tiét dién, cot c6 3 loai tiét dién)
DCN25x60; DCN25x55; DCN25x40; DCN25x30
CCN25x35; CCN25x30; CTRON30

Trang 125



Tinh toan va thiét ké két cdu bang Sap2000

2 . , 14 R4 A A \
Deé khai bao cac loai tiét dién trong hé : vao menu Define

Ly )
T Frame Sections. ..
> :

r

-

Frame Properties
— Properties — Chooze Property Tupe to Add —— Chon cac I9a| tiet dién tu
el file hinh mau (VD : Thép
Find thiz properhy: I t1Awdide F — f
|Importwide Flange  ¢2t—] inh  theo tiéu chuan
fwg10
WEKTD - [6dd1iwide Flange ~ ~| | AJSC-My ..)
I WEK24 = N
WER3 = | - Click to: .
. , A WEXAD 1] Chon hinh dang tiét
Danh sach cac loai WwiEHAE &dd Mew Property... a2 L n
tiét dien da khai bao \WET j{én can khai bao thém
1St i€ I W01 2 Add Copy of Property...
il : | Thém loai tiét dien moi
WwWiO=ES Moadifp/Show Properby . £ c :
ot Delete Property
W10K112 Chi Yo L By
Wi = = _,kAunh fua' kich .th.lidc quet
jién da cé (loai tiét dién
_Cancel | Gk chon & cot trai)

Mu6n thém vao loai tiét dién mdi cé dang hinh chii nhat : BAm vao menu trai xuong

|Addrwide Flange | ¢hon Add Rectangular; sau d6 bdm

Khai bdo céac thong sb cho loai tiét dién can thém

Add Mew Property... |

Reckangular Section

Section Hame

A

joCN 2550

Property Madifiers —
Set Modifiers... | V

= F;rcuperties

Section Properties. . |

( o

b aterial

ligu [CONC <

QO

— Dimensions
Depth [t3] Chiéu cao

width [t2] Chiéu réng

—
bzs

dugc vé minh hoa

Concrete Reinforcement...

|
[ o 1]

Cancel

Hinh dang ’riéLd'Lén/

ol

45|

pEas

Dizplay Color

- Khai b4o cac thong sé cho loai tiét dién dam :(S6 liéu nhdp nhu trén hinh)

+ Loai tiét dién dam hinh chi nhat 0,25 x 0,6 m sé&

co cac thong so :

*Tén : DCN25x60
* Chiéucao: 0,6

*Vatliéu: CONC
* Chiéurong : 0,25

(Bé tong)
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Bim dé€ chip nhan cac thong s6 clia tiét dién. Cu tiép tuc d6i vdi cac tiét dien ddm
khac.
+ Loai tiét dién dam hinh chii nhat 0,25 x 0,5 m s& ¢4 cac thong so :

*Tén : DCN25x55 *Vatligu: CONC (Bé tong)
* Chiéucao: 0,55 * Chiéurong : 0,25

+ Loai tiét dién dam hinh chi nhat 0,25 x 0,4 m s& ¢4 cac thong sé :
*Tén : DCN25x40 *Vatliéu: CONC (Bé tong)
* Chiéucao: 0,4 * Chiéu rong : 0,25

+ Loai tiét dién dam hinh chii nhat 0,25 x 0,3 m s& ¢4 cac thong so :
*Tén : DCN25x30 *Vatligu: CONC (Bé tong)
* Chiéucao: 0,3 * Chiéurong : 0,25

- Khai bdo cac thong s cho loai tiét dién cot chii nhat.
+ Loai tiét dién cot hinh chi nhat 0,25 x 0,35 m s& ¢4 cac thong sé :

*Tén : CCN25x35 *Vatliéu: CONC (Bé tong)
* Chiéucao: 0,35 * Chiéurong : 0,25

+ Loai tiét dién cot hinh chii nhat 0,25 x 0,3 m s& ¢4 cac thong s :
*Tén : CCN25x30 *Vatligu: CONC (Bé tong)
* Chiéucao: 0,30 * Chiéurong : 0,25

+ Loai tiét dién cot tron : Chon hinh dang : Add Circle; bam ___#dd New Fraperty.. |
*Tén : CTRON30 *Vat liéu : CONC *Puong kinh (diameter) : 0,3

Circle Section
Section HName |I:TFH:IN3|:|
Properties Property tModifiers b aterial
Section Properties... | Set Modifiers... CONC j'
Dimenzians
Diameter [t3] 0.3
Concrete
Feint L.
eintorcemen | Display Calor .
k. | Cancel |

Bim dé€ chip nhan céc thong s clia tiét dién, tré vé ctlia s6 Frame Properties
Bim dé thodt vé man hinh chinh.
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e. Khai

ong hop ti trong : theo bai ¢d 5 trudng hop tai
Nhu da trinh bay, tai trong ctia phan Tinh tai da tinh dén trong lugng ban than cia hé, nén &
day ta khong khai bdo trong lugng ban than cia hé nifa.

DE khai bdo céc tridng hop tai trong : vao menu Define > E" Load Cases...

Define Loads

T ~Loads . Hésoxétdén TLBT ~ Blick Tém t-hop mai |
i1 ring o 14 Logi ron ™ st~ o e | |
[GP | wiND ~||o Mone =] Sﬂﬁdﬁﬁ'n'.?d“ t.hop d3
T DEAD N
EPE HEE g ﬂ b odify Lateral Load... I
GT WwIND 0 Mone
GP WwIND 0 Mone ﬂ Deleteload |
ok |
Canicel
s |
+Ddi véi trudng hop Tinh tai :
*Tén: TT * Loai : DEAD * Hé s6 TLBT
0
Sau khi sta gid tri = chon Modify Load
+Déi vdi trudng hop Hoat tai 1 va 2 :
*Tén: HTI (hoac HT2) * Loai : LIVE *Hésd TLBT: 0
Sau khi sia gid tri = chon Add New Load
+Déi véi trudng hop Gid trai va Gid phai :
*Tén: GT (hodc GP) * Loai : WIND *Hesd TLBT: 0

Sau khi sta gid tri = chon Add New Load
Chon d€ chip nhan.

f. Khai bdo cac truong hgp phan tich:

Dé khai bao céc trudng hdp phan tich : vao menu Define >

:E‘ Analysis Cases, ..

Bai toan binh thudng néu khong xét dao dong thi nén xod trudng hop phan tich dong

(MODAL) d€ khi tinh toan dugdc nhanh hon. Chon Modal -->

Delete Caze

Analysis Cases

r Cases

Caze Mame Caze Type I,\\S
DEAD Linear Static

MODAL tadal

HT1 Lirear Static

HT2 Linear Static

GT Lirear Static

GFP Linear Static

r Click: to;

Add Mew Caze. .

Add Copy of Case...

todify/Show Caze. .

# [T~

Delete Caze

ﬂ — Dizplay Cazes

Show Analyziz Caze Tree. . I

Cahicel I
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g. Khai bdo t6 hop tai trong (t8 hdp ndi luc) :
- Theo TCVN ¢6 2 loai t6 hop néi luc: T8 hop cd ban va T6 hop dic biét (dong dét ...)
O day ta chi xét T3 hop co ban:
+T6 hop co ban 1 : Gém Tinh tai & 1 loai Hoat tai nguy hiém nhét.
+ T6 hop co ban 2 : Gdm Tinh tdi & tif 2 loai Hoat tai trd 1én gdy nguy hiém * hé s6
giam tai = 0,9.
Chii ¥: trudng hop Hoat tai 1 & Hoat tai 2 1a cung 1 loai, do d6 néu t6 hop gom ca
Hoat tai 1 va Hoat tai 2 thi coi nhu cling chi 1a 1 loai. Trudng hop Gid trai va Gid phai khong
cung nim trong 1t hop.
Trong Sap2000 ¢4 4 loai t6 hop :
(1) Loai ADD : Cong dai s .
(2) Loai ENVE : LAy gi tri bao.
(3) Loai ABS : Cong theo gia trj tuyét déi.
(4) Loai SRSS : LAy cin bac hai clia tong cac binh phuong.
Thudng st dung 2 loai t6 hop (1) va (2).
Vidu :
C6 5 trudng hop tai trong : TT1; TT2; TT3; TT4; TTS.
- Gia tri Moment tai K : My do TT1 1a : 3,5
- Gia tri Moment tai K : My do TT2 1a : -4,0
- Gia tri Moment tai K : My do TT3 1a : 5,0
- Gia tri Moment tai K : Mg do TT4 la : 4,5
- Gia tri Moment tai K : My do TT5 1a : -3,0
Néu khai bao T6 hop 1 1a t6 hop ki€u ENVE cta TT1; 0,9*TT2; 0,9%TT3:
TH1 =ENVE (TT1; 0.9*TT2; 0.9*TT3)
ta sé dugc Mg max cda TH1 =4,5 va Mg min cila THI =-3,6
Néu khai bdo T6 hop 2 1a td hop kiéu ADD ctia TT4; TT5; THI :
TH2 = ADD (TT4; TT5; THI)
ta sé dugc My maxcda TH2=6  va My min cia TH2 =-2,1

- Trong khung ta sé liét ké cdc t8 hop ndi luc c6 thé co, va ta 14y t6 hop bao cta céc t hgp
ndi luc dé. Nhu vay cac t6 hop s& 1a :

Té hop coban 1 : Té hop coban 2 :
TH1 = ADD (TT; HT1) TH6 = ADD(TT; HT1*0,9; GT*0,9)
TH7 = ADD(TT; HT1*0,9; GP*0,9)
TH2 = ADD(TT; HT2) TH8 = ADD(TT; HT2*0,9; GT*0,9)
TH3 = ADD(TT; HT1;HT2) TH9 = ADD(TT; HT2*0,9; GP*0,9)
TH4 = ADD(TT; GT) TH10 = ADD(TT; HT1*0,9; HT2*0,9;GT*0,9)
TH5 = ADD(TT; GP) TH11 = ADD(TT; HT1*0,9; HT2*0,9; GP*0,9)
Té hgp Bao:

BAO = ENVE (TT; THI; TH2; TH3; TH4; THS; TH6; TH7; THS8; TH9; TH10; TH11)
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2 oy, ;R . \ Dl T
D€ khai bdo cdc to hop tai trong : vao menu Define - € Combnations...

Define Response Cambinations
Khai| bao thém
Combinations Click tor cac 18 hdp
Liét k& cac 18 hqp/, [ Rl New Comt.
da khai bao |
+ |
>
ok
Cancel
Chon Add Mew Combo
[ Response Combination Data
1._Tén td hgp
Hezponse Combination Hame ITH'Idr/
Combination Type Linear .fi'-d\:l\‘r Kidultd hop

. . — Define Combination of Caze Results
3a. Chon thanh phan q Caze Mame Case Type Scale Factor

] ~ A
cua té hop HT1 L“Linear Shatic f1
-
DEAD W 1
HT‘I/ Fiear Static 1
3b. Nhap hé s nhan

L— | bodify 4| Théin thanh phan

cua thanh phan dé.

k. | Cancel |

+ DE khai bdo t6 hop TH1 1a t6 hop ki€u ADD clia TT va HT1 :

*PDitténto hop : THI;

* Chon kiéu t6 hgp : Linear Add;

* Chon thanh phan : DEAD; Hé sénhan : 1 > bam nit _ Add

* Chon thanh phéan : HT1; Hé sé nhan : 1 - bam nuit ﬂ
Chon L] d& chip nhan.

Tuong tuy d6i véi cac t hop khac, khai bao tén t6 hap; chon kiéu t6 hdp; chon cac thanh
phan va nhap hé s6 nhan > Add; ...
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+ DE khai bdo t6 hgp BAO 1a t3 hop kiéu Envelope cta TT va HT1-HT11 :

*PDitténtd hop: BAO;

* Chon kiéu t6 hop : Envelope;

* Chon thanh phan : DEAD; Hé sé nhan : 1 = bam nit ﬂ

bém nut 444 |

Hé sdnhan: 1 - bam nut _ Add |

* Chon thanh phan : HT;

* Chon thanh phan : HT11;

I

Hé s6nhan:1 -

I

Response Combination Cata

Rezponse Combination Hame

Combination Type

— Define Combination of Caze Results

&dd

kd odify

Delete

Caze Mame Case Type Scale Factor
TH11 LI |Ecum|:uinatiu:un I‘I

DEAD & |Linear Static: & |1 P
TH1 || Eombination | 1

THZ — | | Combinatian (=] -
TH3 = || Cambination [T "“
TH4 || Cambinatian LA B
THA Combination 1
THE Combination 1
THY ™ | Combinatian =11 v

i

Cancel |

Chon dé€ chip nhan.

Define Response Combinations

Combinations Click. tar
THZ - Add New Comba...
TH3 J |
THd Modify/Show Combo... |
THE ﬂ
THE
TH7 Delete Combo |
TH&a
TH3 ﬂ
TH10
o |
Cancel

Chon L% 4¢ thoat vé chuong trinh chinh.
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h. Thay doi tén cdc thanh trong hé : (néu cin, d€ d& quan ly cac thanh)

Sau khi x04 céc thanh trong hé, cic thanh con lai c6 sé thu tu khong lién tuc va khong theo

nguyén tic, nén ta dit lai tén cho cdc thanh.

D& xem tén clia cac thanh : bAm biéu tuong

, chon Labels trong phan Frame = OK.

Display Options For Ackive Windaw

rJaints /—/Eerﬁ e by Colors of
[~ Labels [~ Shrigk Objects + Ohjects
v Restraints I~ Er:lrke Wi " Sections
W Springs [T Releazes [ Fill Objects ™ Materials
[ Local Axes [T Local Axes ¥ Show Edges € Calor Printer
v Irwisible [ Frames Mat in Yiew ¥ Show Ref. Lines " White Background, Black Objects
[~ Mot in View [T Cables Mot inWiew [ Show Bounding Boxes (" Selected Groups Select Groups... |

[T Tendons Mot in View

- Areas r Solids r Links
[T Label [T Label [T Label: W gy el
[T Sections [T Sections [ Properties
[T Local Axes [T Local Axes [T Local Axes
™ Matin Yiew ™ Matin Yiew [T Mot in Wiew Cancel |

Sa dd hé trén man hinh sé thé hién tén cac thanh.

I8 21 24 27
- o s
2@ 23
e = =
B 2z
- % t =
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Néu mudn thay déi tén hang loat cac thanh, chon cdc thanh cin ddi tén, vao menu Edit >

Change Labels... " chon Item Type la Element Labels - Frame

P

Interactive Mame Change

Edit  Wiew
— Chooze & Mamed [tem Type
K . s
Item Type Element Labels - Frame j * Plefix - Tlép dau ngﬁ cac
[+ List Hames of Selected Elements Only thanh| k& c6 tén bat dau bang cac ky
~Auto Relabel Contral Néxt number : sb thi tu bat dau.
Prefix IED ’
..................... N _Thu tu :
Mewt Murmber fond Felabel Order & \ . i n
...................... \\ PhUOng uu tlen 1
Increment Miniraum MNurmber Digitslﬂ * Phuong uu tién 2
— Mame List for Element Labels - Frame Thanh c6 toa doé theo
Current Name New Name g phuong uu tién 1 16n hon sé
1 4 4 c6 tén I6n hon, néu bang
g g g nhau thi xét toa do theo
a 7 7 phuong uu tién 2
h a a
b g 9
¥ 10 10
L] 11 11
9 12 12

()4 I Cancel |

Vao menu Edit --> Auto Relabel --> Alntist 4 thyc hién lénh.

Trong hé, ta s& thay d6i tén cdc thanh theo quy luét sau :
- Thang ngang (dam) c6 tén bit dau bing chii D tiép theo 1a mot con s6, ddm & trén sé ¢ s6
16n hon dam & dudi, néu 2 ddm cung tang thi dam bén phai cd s6 16n hon ddm bén trai.
- Thang diing (cot) c6 tén bat dau bing chii C tiép theo 1a mot con s6, cot & bén phai s&
6 s6 16n hon cot & bén trai, néu 2 cot cung truc thi cot § trén ¢ s6 16n hon cot & dudi.
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Ta chon tét ca cac thanh ngang trong hé, vao menu Edit - ChangeLabels...

P

Interactive Mame Change

Edit Chon Item Type |Ia

View

-

Déi tén cac thanh

Element tabels=Frame

— Chooze & Mamed [tem Type

Item Type IEIement Labels - Frame

[+ List Hames of Selected Elements Only

—Auto Relabel Control

Prefix DD 4«

4 Second Relabel Order

Minirnurm Murnber Digitslﬂ

MNest Mumber |1

Increment

L3

— Mame Lizt for Element Labels - Frame

4+ * Prefix DO (cac
thanh déu bat dau bang
+chit DO).

1 * Next number : 1.
* Increment : 1.
Tén dam sé bat dau la

N

Thi tu :
\ ;

* Phuong uu tién 1 : Z

* Phuong uu tién 2 : X
Nhu vay dam & trén sé co
s thi tu 16n hon dam &
dudi; ddm bén phai sé cd
sb6 thi tu I6n hon dam
bén trai trong cung 1 tAng

VA

Current Mame Mew Name
1 18 D05
2 13 D01
3 20 D03
4 21 D06
] 22 D02
6 23 D04
L 24 D07
8 27 D08
OF. I Cancel
Vao menu Edit --> Auto Relabel -->  AllIntList

Chon tit ca cdc thanh diing trong hé, vao menu Edit > Change Labels...

e
Interactive Mame Change

y

Dai tén cac thanh

Edit  iew Chon Item Type Ia ) .
Element Labels = Frame " Prefix CO  (cac
— Chooze & Mamed ltem Type .[ thanh déu bat dau béng
Item Type IEIement Labels - Frame j /,eh'l]‘ CO0).
_L— * Next number : 1.

[+ List Mames of Selected Elements Only

— Auto Relabel Contral
fco™

Prefis First B 2l Order

Mext Mumber |1 4

[ncremet

Minimurn Mumber Digitslﬂ

IX vl’
Second Relabel Order IZ - I[

* Increment : 1.
Tén cot sé bat dau 1a CO1,
Thaty:
* Phuong uu tién 1 : X
—— *Phuonguutién2 :Z

Nhu vay cot & bén phai sé
cd sb thu tu I6n hon cot &
bén trai; cot & trén sé co sb
tht tu 16n hon cot & dudi
trong cung 1 truc
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Céc thanh trong hé s& c¢d tén nhu thé hién trén hinh sau

0B5 U5 aey 08
= = =
P = =
nga aa4
£ o P
= = =
b’ P b
0\l aez
— = e
= = 3

3. G4n cdc tinh chit va tii trong cho cdc phin ti trong hé :
Chu y: can chon déi tugng trudc rdi mdi thuc hién 1énh gan.
a. Gan tiét dién:
Chon cdc ddi tudng bing cdch bam chudt truc tiép vao dbi tugng hoic ré chudt bao
quanh déi tudng dé (kéo ti trai qua phai hodc ti phai qua trai)
Gan tiét dién cho c4c thanh trong hé:
* Chon cac thanh dam D01 va D03

i A @3 @4
Ré chudt ti phai i i
. ’ A p I\ ! !
qua trai dé chon \ |
1 = =
! 0Bl 02
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Thuc hién Iénh gan : vao menu Assign —> Frame/Cable/Tendon ->
I i /4 2 I e .
= Frame Sections.. 03¢ bam bidu tugng 1énh =, chon tiét dien DCN25x60 = OK

Frame Properties

Chon loai tiét dién de

: ho thanh Properties Chiooze Property Tope for Add
gan cho than

Type in property to find: |Im|:u:|rt | Awfide Flange ﬂ
\DCMNZ5XE0
CCH25430 ﬂ \4dd | Awide Flange ¥ |

CCNZRE5
CTROMNZ0 —
D CH2EA0 Click ta:

DCN 2540 |
DCNZ5<55
AT

'IEI b adify /S how Property.. |
] /I/Chap nhan

| ol | Cancel |

Tuong ty déi vdi cac thanh khac.

OCH25XI0 DCH2EHES OCH2544E  DCN25X 30
o i [
= o =
= =2 =

DCH2EHAR OCHZ 5X4B
= = =
= % 2
Ea ] | o
= = =
g = !
DLM2 GHER DCNZ 5148
3 2 2
[Hy] L =
P &y =
] a8 =

b. Khai bao sé tiét dién xuit két qua:
Néu s tiét dién nhiéu, biéu dé sé min va chinh x4c hon, nhung bang két qua s& nhiéu,
kho theo doi.
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Néu s tiét dién it, biéu dd s& khong chinh x4c (c6 dang giy khuc thay vi dang duong

cong), nhung bang két qua sé d& quan ly.

Do d6 néu dé 14y két qua 1a bi€u dd néi luc thi khai bdo s6 lugng tiét dién la mot sé kha

16n (khoang 9-15 tiét dién mdi thanh), néu 14y két qua 1a bang sé liéu noi luc thi khai bdo sd

tiét dién dé xudt két qua trong céac thanh ding (cot) 1a 2 tiét dién, trong céc thanh ngang (dm)

1a 5 tiét dién.

Chon céc thanh cin thay déi s6 tiét dién xuét nodi lyc --> Assign --> Frame/ Cable/

123

[ i w R A 185
Tendon --> &= Quput Stations... hoxc chon biéu tuigng lénh =

Assign Cukpuk Stakion Spacing

-

™ Max Station Spacing

% Min Mumber Stations

—
F

vl

—additional Dutput and Dezign Stations
[T Intersections ‘ith Other Elements

[ Concentrated Load Locations

[Including Bridge Lane Loading Pointz]

[ox ]

Cancel I

c¢. Gan tai trong tac dung :

cl. Tai trong tap trung tai nut :

, \ . . £
Chon nut, vao menu Assign - Joint Loads - *

Khai bao gia tri luc
va moment theo
phuong X; Y; Z.

(moment xac dfinh<

theo chiéu van nut
chai)

|oint Forces

‘: Forces...

itz

Load Caze Hame | TT

Loads

| Force Global = 0.
Force Global v 0.
Force Global 2 0.

Moment about Global = |0,
Morment about Global |0

\ | Moment about Global Z 0.

ST MTonme >

Coordinate Svgtem

| GLOBAL |

Optians

_Nhap s6 lugng tiét dién
uat két qua

Néu xudt két qua sang
Ekcel thi nén bo chon céc

N e 2 . R
nfuc nay. Néu deé in biéu
dp thi khong bé muyc nay

hodc bdm biéu tugng

Chon trudng hop tai
trong cua tai trong
can gan

" Addta Existing Losds—| Théem tai trong néy

(» Replace Exzting Loads

" Delete Existing Loa

vao tai trong da co

Cancel | “Thay tai trong da co

baéng tai trong nay

c2. Tai trong tap trung trén thanh :
Chon thanh, vio menu Assign > Frame/ Cable/ Tendon Loads > = Eort:

hodic bim biéu tugng 1énh -
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i~

Frame Paint Loads

Chon trudng hop tai

trong cua tai trong

riitz
Load Caze Hame TT « j IT:::n, m, C ;I ¢qn gan
Khai bao phuong
. — Load Type and Direction Options
cua luc. Thém tai trong na
: . . | C Yy
Gravity : phuong * Forces  © Moments " add to Evisting Loage— /ho tai trong da ¢
trong luc, chiéu Coord Sys IGLDB-‘E'-L ;I ¥ Replace Evisting Loags
duong hudng XUéng Direction IGravit_l,l ;I i~ Delete Existing Loads
\. . ~ Ja
~ Point Loads I'hay tai trong da co
. e 1. 2 3 4, 5 A z
Khai bao gia tri va _ DRNg tai trong nay
: . . Distance |3.E IEI IEI IEI
khoang cach cac luc *
tap trung (t6i da duagc Load |4 jo. jo. |o.
4 |yc) " Relative Distance from End &+ Absolute Distance from End-|

-Relative: tuong déi
- Absolute: tuyét déi [

Co 2 cach tinh khoang cach dat luc:

Cancel

Lo ]

c3. Tai trong phan bd déu trén thanh :

Chon thanh, vao menu Assign - Frame Loads - =

tuong lénh %

Frame Distributed Loads

Distributed... 1 ox. bAm bidu

: €hon trudng hop tai
Inits L A
q tai trong can

Load Caze Mame TT

Load Type and Direction

Cl:h
41‘[/|Tnn,m,li ﬂ dat luc

Optians

Khai bao phUdng * Forcez © Momentz (" Add to Existing Loads
clia Iue. W:s |GLOBAL | + Replace Esisting Loads
Gravity : phucqg Direch |I3ra\fit_l,l ﬂ = Delete Existing Loads
trong luc, chiéu : il Load
duong huéng xubng epmenRa e 2. 3 4.
Distance  |0. 025 0.75 1. CHu §: nhing gia tr
Load 0 0. 0. 0. tailtrong nay phai =0

.. i ot (+ i i -
Khai bao gia tri cla Relative Distance fram End-
tai trong phan bd déu Unifarm Load

Load

T

" Absolute Distance from End-l

Cancel

c4. TAi trong phan bé dang 4 diém trén thanh :

Chon thanh, vao menu Assign > Frame Loads - 2

tuong lénh %

Distributed... 105 bim bidu
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Frame Distributed Loads
: €hon trudng hop tai

Inits L. A
q tai trong can

cu
Load Case Name 1T 4:|/|Tcln, mC | dé( luc

Load Type and Direction Optians

Khai bao phuong * Fomces © Moments (™ Add to Existing Loads

clia Iue. wis |GLOBAL =] + Replace Existing Loads
Gravity : phUOI:IQ Direcht® |I3ra\fit_l,l ﬂ = Delete Existing Loads
trong luc, chiéu
Trapezoidal Loads

duong huéng xubng 1 5 5 s
Distance  |0. 025 0.75 1.

Khai bao gia tri vé/
Load In o [ [

khoang cach cua tai

trong phan b6 4 diém {* Relative Distance from End- " Absolute Distance from End-|

Chi—y:—gia—tri

tai trong phan

Load 0 bd déu nay
phai =0

[Inifarm Load

Cancel

Ap dung gdn tii trong cho cdc truong hop trong hé :
* Tinh tai :
- Luc tdp trung:

, A \ . . L
+ Chon niit 6 2 du console, vao menu Assign > Joint Loads - == F"=*

( ? £ . ey
hoac bam biéu tugng Iénh |L, chon Load Case Name la TT, dit gia tri Force Global Z = -1

- OK
Jaint Farces
Uitz
Load Case Name |TT j |Ton, m, C j
Loads Coordinate System
Force Global # 0 |GLDB.~’-‘-.L ﬂ

Force Global v i}
Optiong
F Global 2 -1.
ol ena " Add to Exigting Loads
Maoment about Global 0. * Replace Existing Loads
Maoment about Glabal v |0. " Delete Existing Loads

Maoment about Global 2 0.

Cancel |

+ Tuong tu: chon cdc nut khac nhap gia tri tai trong tuong tng. Ta dudc so do tai
trong tap trung tai nut nhu hinh sau:
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;—’,I 1]
aa
.8@
aa
:_:I ga

= =1 =
= = =
= = =
=) = =)

- Luc tdp trung trén thanh :

Chon c4c ddm nhip 7,2m, vao menu Assign > Frame/ Cable/ Tendon Loads =
+_ Pairt...

=

hodc bdm bidu tugng 1énh = . Nhap khodng céch theo ki€u Tuyét déi, gié tri luc
4T tai vi tri 3,6m --> OK.

Frame Poink Loads

Units
Load Case Hame T ;I ’7|Tnn, m, C ;I
— Load Type and Direction———— — Optionz
 Forces  ( Moments ™ Add to Existing Loads

Coord Sys IGLDBM- VI f* Replace Existing Loads
Direction IGravity vI ™ Delete Existing Loads

r Point Loads
. 2 3 4,
Distance |26 jo jo jo
Load | jo. jo. o
" Relative Distance from End-| % Ahsalute Distance from End-
ak I Cahicel

%
Ta dudc so do tai trong tap trung trén thanh nhu hinh sau:
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.Aa

.Aa

0d

- Liic phdn b6 déu:

+ Chon 2 console, vao menu Assign =2 Frame Loads -

& Distributed.. .

hoac

(e e \ T . Y
bam biéu tugng lénh =, chon Load Case Name la TT, chon Direction la Gravity, ddt gia tri

Uniform Load = 0,8T/m.

Frame Distributed Loads

Load Case Name

171

Units
;I ’7|Tnn, m, C ;I

rLoad Type and Direction

¢ Forces  { Moments

Coord Syps IGLDEAL vI
Direction IGravity vI

Optionz
" Add to Existing Loads
{* PFeplace Existing Loads
™ Delete Existing Loads

— Trapezoidal Loads

2

& 4.

Distance |0

jo.25

jo.s .

Load [i]

jo.

¥ Relative Distance from End-|

jo. [i]

" Absolute Distance from End-|

r Uniform Load

Load IU.B

[ o 1]

Cancel I

+ Tuong tu: chon cac thanh khéc, nhap gia tri ti trong tucng ting. Ta dudc so dod
tai trong phan bd déu trén thanh nhu hinh sau:

- Trang 141 -



Tinh toén va thiét ké két ciu bang Sap2000

e E Ennnan)
HN M

Luu ¥ : do trén man hinh chi hién thi 1 loai tai trong, nén sau khi khai bdo tai trong phan b
thi trén man hinh hién thi tai phan bé thi s& khong "thdy" céc luc tip trung. Diéu nay la binh
thuong.

Néu muén xem day di ca tai tip trung va tai phan bd trén man hinh thi vao menu
Display = Show Loads Assign > BD Erame/Cable/Tendan..

S| S S S| S S| S
S < S S S
=P > N ) e )
) ) [==] ) [==]
S < S Sl% S
VN N A
[==| =) [==] [==| [==]
= S S S
2 A N

HE an s
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* Hoat tai 1 & Hoat tai 2 :
Khai bdo tuiong tu nhung chi y mdi khi khai bdo sang ti trong trong triidng hop hoat tai
mdi can thay déi Load Case Name

Jaint Forces

Inits
Load Case Hame HT1 ﬂ |T|:|n, m, C ﬂ
Frame Distributed Loads
itz
Load Caze Hame |HT'I ﬂ |T-:un, m, C ﬂ

11

1. 60
%
L4940

1. 10
S3-00
<40

_

{4

L4940
l. 1P
o

4P
A-6P
A-6D

1.6P
%{;
e ]
l. 1P
@
@

3 R s A o

* Gio trai va Gio phai :
Khai bdo tuong tu nhung chu y mdi khi khai bdo sang tai trong trong tridng hop hoat tai
mdi can thay d6i Load Case Name, va khai bdo phuong cta luc 1a X.

|oint Forces
itz
Load Caze Mame |I3T ﬂ |T|:un, m, C ﬂ
Loads Coordinate System
Force Glabal [T |I3LEIB.-5'-.L ﬂ
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Frame Distributed Loads

L nits
Load Caze Mame GT ﬂ |T|:|n, m, C ﬂ
Load Type and Direction Options
* Forces O Moments = Add to Esisting Loads
Coord Sys ||3L|:|E-'“-"-L ﬂ (¥ Replace Existing Loads
Drirection |>< ﬂ (" Delete ExRisting Loads

Riéng tai trong gid phan bd tac dung 1én cot tang 1, du 1a tai trong phan bd déu nhung do
khong tac dung trén sudt ca chiéu dai thanh nén tai trong nay thudc dang tai trong phan b 4
diém (& day dung 2 diém dé khai bao, chon khoang cdch loai Tuyét ddi, khodng céch diém 1 1a
0,9m; diém 2 1a 4,8m).

Frame Distributed Loads

|ritz
Load Caze Name IGT LI ’7|Tnn, m, C LI
rLoad Type and Directiotn———— ~Options
" Forces ¢ Moments {~ Add to Existing Loads

Coord Sys IGLDBAL vI {* Feplace Existing Loads
Diirection |>< VI {~ Delete Existing Loads

— Trapezoidal Loads

. 2 3 4
Distance |D.9 |4.8 |EI |D
Load jn.2s jo.zg jo. o
" Relative Digtance from End-| % &bzolute Distance from End
Uniform Load—————————————————
Load ID I:EK I Cancel
IZ.6% _ B.4§ @.43 _ @.64
0.36 B.27 .27| B.36

p.28 221 éJ 28

m o o EE o o
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4. Chay chuong trinh tinh :
- Khai b4o cac thong sé tinh todn : vao menu Analyze - 2% Analvsis Optins...

P o

Analvsis Opkions
— Aveailable Dnﬁhal bao cac bac tu do hoat dong.

WM U< [Tur WUEZ [ R< WRY [ RZ
Faat DDF,Shon nhanh cac bac tu do hoat dong tuy ting loai hé.

(]
3 khung khéng gian | Space Frame  Plane Frame Plane Grid Space Trusz _I

‘ @ ‘ Cancel
DN

o R

Solver Options. .. |

#& Plane =1 Plane

[{e)
\

Hé khung phan _ -
trong mat phang Xz | [ TabulerFile s Hé dan khong giah

[ Automatically zave Microsoft Access or Excel tabular file after analysiz

| [« | [~]

Heé da cho 1a hé khung phéng nén ta chon :

- Chay chuong trinh tinh : vao menu Analyze > * Runénalysis P (hoic

b4m biéu tugng lenh _2h> [

Set Anakvsis Cases bo Run

r Click to:
Caze Name Tupe Status Action

DEAD Linear Static Mat Run Run Fun/Dio Mot Run Caze I

HT1 Linear Static Mot Run Run
HT2 Linear Static Mot Run Run Show Caze. I

GT Lineal Static Mot Bun Run
GP Linear Static Mot Run Run Dalate Rewlls for Cate I
Run/Do Mot Fun &1 |
Delete Al Results I

Show Analyziz Caze Tree..

B Naw s e Cancel
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Trudc khi chay chuong trinh tinh Sap2000 sé tu dong Save (luu) file s6 liéu, nén néu trudc
d6 ta chua Save file s6 liéu vao dia thi Sap2000 s& tu dong luu va yéu ciu ching ta nhép tén
file. (Tén file s6 liéu c6 phan mé rong - duodi file 1 : sdb)

ii’{: AP Analysis Monikor EI@
File Mame:  C:\My Documentz\Huong dan DAY du he khung.zdb
Start Time:  18-12-2006 3:52:13 CH Elapzed Time: 00:00:02
Finizh Tirme;  18-12-2006 2:52:15 CH Fun Status;  Done - Analyziz Complete
TOTAL NUMEEER OF EQUILIEBRIUM EQUATIONS = 33
NUMEEE. OF NON-ZERO 3TIFFNESS TERM: = 192
NUMEEER. OF EIGENWALUES BELOW SHIFT = ]
LT NE &R =TT E E A S B -5 215214

T3ING 3TIFFNESS AT ZERO (UN3TEE3ISED) INITIAL CONDITIONS

TOTAL NUMEEE OF CASES TO S0LVE = 5
NUMBEE. OF CA3JES TO 30LVE PER ELOCE

I
o

LINEAR STATIC CA3ES TO BE 30LVED:

m

CLSE: DEAD
CASE: HT1
CASE: HTZ
CASE: GT [:}
CASE: GP

& N ALY SIS (6 (B al 18k A, 2006/12/18 Z21:E52:14 7

Cancel |

Néu thdy dong cudi cung 1a ANALYSIS COMPLETE thi s liéu nhap vao khong bi 15i
va chuong trinh tinh da xac dinh dudgc ndi luc trong hé.

Sau khi chay chuong trinh tinh thi Sap sé khod sé liéu (bi€u tuong khod trén man hinh sé
dong lai ’@), néu mudn stia sé liéu di nhap thi phai md khoa bing céch bdm vao biéu tuong
'@ Lic d6 s tr6 thanh B,

Trén man hinh bay gid 1a so dd bién dang cta hé.

5. Xem két qua phin Iuc, néi Iuc :
- Xem két qua phan Iyc : vao menu Display = Show Forces/Stresses >  2°n:

(hoiic bdm vao ddu mi tén bén canh bifu tugng by g JEN chon Joints)

- Trang 146 -



Tinh toan va thiét ké két cdu bang Sap2000

p Chon truong hop tai
Joink Reaction Forces Cé h xem phén |UC
— Caze/Combo
Case/Combo Name [BERD % ~|

r bultivalied Options

{~ Envelope [Range)

{* Step I

— Tupe
¥ Show as dmows

Néu chon Show as Arrows thi phan luc
dugc thé hién dudi dang cac mii tén luc,
moment dugc thé hién bang mii tén
theo quy tac van nut chai va c6 2 dau
mi tén & dau)

L4 1¥

]

Cancel |

1:8, %4 LI-'-EI.?EI LI-'-EI.EZI?
F3=48. 46 F1:42.70 Fi:10.7
H271.44 2:-1.5] Y2:-8. 14

Xem phan luc theo dang liét ké gid tri

s 77

b

-
Wiog,07
\ B0 N O

B.%6

<y

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

ey

- Xem két qué ndi luc : vao menu Display > Show Forces/Stresses > Zames/cables...

(hodic bAdm vao ddu mii tén bén canh bifu tugng g - chon Frames/Cables)
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Chon thanh phan néi luc can xem|:

* Luc doc

* Luc cét 2-2

* Luc cét 3-3

* Moment xoan

* Moment uén 2-2
* Moment uén 3-3

Chon ty Ié cac tung do:

* Tu déng
* Nhap ty 18

(N—_
@

My

i

Member Force Diagram For Frames

Chon trudng hop tai

— Case/Combo

Caze/Combo Mame |DEAD

r bultivalied Options

{~ Envelope [Range)
{* Step

|—:I
=

Comporent

" Awial Force " Tarsion
i~ Shear 2-2

= Shear 3-3

" Moment 2-2
f* Moment 3-3

Scaling

f* Auto

—

{~ Scale Factaor

Ophions
I Fil Diagra/

can xem noéi luc

q den biéu do

T

ien thij gia tri cac tung do
hai khong chon té den biéu

=
]

E‘\.M

[dg]
—
ol

NN

LR A o .
Biéu d6 moment M, ; cua Tinh Ee?u

[v Show Yalues on Diagrgpi A
- Cancel do
[ Show Deformed Shape _I
< = =
N -4,51 -0, 44
-
-4.36 3.9 .6£
3 -3.33 -g.59
o)
-§.92 3.360% 0.43
3 -2.79 -0.17
o)
&1.44 1.5[ 0.14

HE
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Do khai bdo s6 tiét dién xuét noi luc trong dam 1a 5 va trong cot 1a 2 nén biéu db khong
dudc tron min. Néu mudn bifu dé duge min, mé khda, chon tt ca cic thanh, gan sb lugng tiét
dien (Iénh £ ) khoang 9-15 rdi chay lai.

Néu mudn xem noi luc chi tiét trong thanh thi bAm chudt phai vao thﬂanh can xem.

Diagrams For Frame CObject D03 (DCHZ5%600

— End Length Offzet [Location] — Dizplay Options
Case IDEAD ﬂ |-End: I.Jt: 7 ¢ Scroll far Values

- : 0000000
Items IMap:r (2 and M3) ;”Slngle valuedll [D.EIEIDEIEIrE] = Show Max Vi tri (khoéng cach
| V!

J-End: |Jt: 1 — Lacation = Y A -
0.000000 m IJ dén dau trai thanh)
(7.20000 m) 720000 T m

— Equivalent Loads - Free Body Diagram [Concentrated Forces in Taon, Concentrated Moments in Tanem)

Dist Load [2-dir]
2.400 Tandm

at 720000 m

Posgitive in -2 direction

— Resultant Shear

Shear V2 +————, Gia tri noi luc (Q va
at 7.20000 m M) tai vi tri d6
— Resultant Maoment
Moment M3
10.28454 Torm
vk 2t 7.20000 m

+Dé vong doc theo

 Deflections Y L.
ﬂmr] chiéu dai thanh.

0.000000 rm
at 720000 m
Poszitive in -2 direction

{~ Abzolute {~ Relative to Beamn Minimum {* Relative to Beam Ends

Reset to nitial Units | Daone I Unitz ITun, m, C vI
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3.58R3.35

[

-~
L]

Biéu dd bao moment
(chon t3 hgp BAO khi thuc hién 1énh xem biéu dd)
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s mi =
. )
= S S
1 s G; +
] , N
-0 47 7l 34 . 30
(0 N
< %Dj
_ on _
- éW 3
N , i
-2. 14 < I B4 . 28
= SO
_ §- .rT)
1 |
-0.94] 1.90 Y
1] 1] 1]

Bifu dé Luc cit V,., (Shear 2-2 ) ctia Tinh tai

Member Force Diagram for Frames

2 ) \ , s L Case/Combo
beé co dugc brleu do theo dung chiéu Q , ta khai bao Case/Combo Name [Til g -
tung do co dau "-"
~
- —

Component

™ Axial Force ™ Torsion
hiear 2-2 " Moment 2-2

™ Shears " Moment 3-3

Scaling
™ Auto

f* Scale Factor 003
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-10. 18
-3.34
7/ 48?
El 80

1,

2.3 0.30

LI T T T 111

-2.68

J

LR T T T 1171

o
-10. %

0.%94

6.28

LT T T T T 71

I I
-3.57

B.Z7E

19,96 0.94 0.07

(1] 1] (1]
Bi€u db Luc cdt V,, (Shear 2-2 ) ctia Tinh tai sau khi khai bdo ty 1& "-"

6. In két qua phan Iuc, néi luc :
- In biéu dd dang hién thi trén man hinh : vao menu File = Print Graphics
(Pt Graphics ) hodc bim vao bidu tiong B
- In gid tri phan luc va ndi lyc ra file Excel dé xti ly sé liéu tinh: vao menu Display >
Show Table...
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Choose Tables For Display
Edit

— Load Cases [Maodel Def ]

#-0 System Data

#-0 Property Definitions

#-0 Load Definitions

-0 Other Definitions

#-[] Analysiz Casze Definitions
-0 Bridge Data

#-[0 Connectivity Data

#-0 Joint Assignments

#-[0 Frame Assignments

#-[0 Options/Preferences Data
#-O0 Miscellaneous Data

=B Joint Output
=B Dizplacements
B Table: Joint Displacements
#-[0 Reactions
#-0O Joint Masses
=B Element Dutput
=B Frame Output
B Table: Element Forces - Frames

#-O Objects and Elemants
#-0 Structure Output

=-0 MODEL DEFINITION [0 of 61 tables selected)

=-E ANALYSIS RESULTS (2 of 8 tables selected)

[ Table: Element Joint Forces - Frames

Table Formats File... I Current Table Formats Fils: Program Default

Select Load Cages... I
5 of & Selected

Chon cac trudng hop hoic td hgp
\

—Analyziz Cazes (Results)
[s58lear Bnalisis
B of 17 Selected

tai trong dé xuat két qua

Madity/Shaw Optiors... |

— Options
[T Selection Only
[T Show Unformatted

~ Marned Sets

Save Named Set... I
Show Named Set.. I
Delete Mamed Set... I

ok, |
Cancel |

a. Chon dif liéu d€ xuét két qua: (chu y d6i sang don vi kgf-m-C néu mudn dung Excel tinh

cdt thép)

- Phan lyc: ANALYSIS RESULTS - Joint Output = Reactions = Table: Joint

Reactions.

- Noi luc trong thanh: ANALYSIS RESULTS - Element Output 2 Frame Output
-> Table: Element Forces - Frames
b. Chon Trudng hop tai trong hodc t6 hop tai trong d€ xuét két qua (_Setect Apalysis Cases.. |)

Select Output Cases

Select

BAO -

m
S

Clear &l |

Chon céc tridng hop tai trong: Tinh Tai (DEAD), Hoat tai 1, 2, Gid trdi, Gid phai. (Gil
phim Crtl khi nhan chudt dé€ chon dugc nhiéu tridng hop), chon OK dé chip nhan.

Chon OK d€ xuét két qua.
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Element Forces - Frames
File “iew ©Options Format
Unitz: Az Moted Element Forces - Frames ;I
Frame Station| DutputCase | CaseType P V2 V3 T M2 a
Text m Text Text K.qf K.qgf K.qf K.of-m Kof-m| |
4 CO1 0 DEAD LinStatic -48464.95 -962 63 ] 0 1
Co1 4.8 DEAD LinStatic -48464.95 -962.63 ] 0 ]
CO1 0 HT1 LinStatic -9367.98 3574 ] 0 0
Co1 4.8 HT1 LinStatic 936758 38,74 0 0 ]
CO1 0 HTZ2 LinStatic -15134.81 -547.94 ] 0 0
Co1 4.8 HT2 LinStatic 1513481 -547.94 ] 0 ]
CO1 0 GT LinStatic 327929 29602 0 0 0
CO1 48 GT LinStatic 3279.29 1868 2 ] 0 0
CO1 0 GP LinStatic -3294.79 -2849.72 0 0 0
CO1 48 GP LinStatic -3234.73 -2030.72 ] 0 0
Coz2 0 DEAD LinStatic -33329.29 -2142.24 0 0 0
Coz2 36 DEAD LinStatic ~33329.29 214224 ] 0 0
Coz2 0 HT1 LinStatic -9321.92 -600.55 0 0 ]
Coz2 36 HT1 LinStatic -9321.52 [\;EDD.EE ] 0 0
Coz2 1] HT2 LinStatic -7591.53 “535.75 0 0 ]
Coz2 36 HTZ2 LinStatic -7591.93 -535.75 ] 0 0
oz 0 GT LinStatic 1349.31 1983.49 ] 0 ]
Coz2 36 GT LinStatic 1349.31 831.49 0 0 0
Coz2 0 GP LinStatic -1359.28 1837 44 ] 0 0 -
Bl | b
Record: | 4] 4] 1 p | M| ofza0

Vao menu File > Export all Table ( Export 8l Tables ) > To Excel (- TeExeel ) d€ xuét két qua
: 1) d€ tré vé man hinh Sap2000.

Két qua noi luc xuat sang Excel ¢ dang nhu sau:
TABLE: Element Forces - Frames

sang Excel. Chon Done (L

Frame Station OutputCase CaseType P \2/ V3 T M2 M3 FrameElem ElemStation
Text m Text Text Kef Kef Kef Kgf-m Kgf-m Kgf-m Text m
Col 0 DEAD LinStatic = -48464.95 -962.69 0 0 0 -1443.86 1
Col 4.8 DEAD LinStatic = -48464.95 -962.69 0 0 0 3177.03 1 4.8
Col1 0 HTI1 LinStatic -9367.98 35.74 0 0 0 39.46 1 0
Col 4.8 HTI1 LinStatic -9367.98 35.74 0 0 0 -132.08 1 4.8
Col 0 HT2 LinStatic | -15134.81 -547.94 0 0 0 -803.71 1 0
Col 4.8 HT2 LinStatic | -15134.81 -547.94 0 0 0 1826.42 1 4.8
Co1 0 GT LinStatic 3279.29 2960.2 0 0 0 7001.98 1 0
Col 4.8 GT LinStatic 3279.29 1868.2 0 0 0 -5077.6 1 4.8
Col 0 GP LinStatic -3294.79 -2849.72 0 0 0 -6883.28 1 0
Col 4.8 GP LinStatic -3294.79 -2030.72 0 0 0 5198.32 1 4.8

- Do quy udc ddu V2 va Q trong ddm ngudc nhau nén can dao ddu V2 trong cdc thanh dam.

- Do bang két qua nay sdp xép theo tén phan tif, do d6 can sip xép lai theo tén trudng hop
tai.

- Copy dii lidu tii bang két qua nay vao file bang tinh Excel 1ap sin d€ tinh c6t thép ddm va
¢t khung (file Khung (5574).xls), cach tién hanh tuong tu nhu trong vi du dam.

c. Mudn xuét hinh vé& (bi€u dd) trén man hinh ra thanh file anh d€ chén vao trong Word:

Thuc hién 1énh File --> Capture Enhanced Metafile --> User Region in Current Windows
(hodic t6 hop phim tit Ctrl-Shift-R): dit tén cho file anh, sau d6 chon ving hinh v& trén man
hinh d€ xuét ra file anh. Trong Word dung 1énh Insert --> Picture --> From file dé tim va chén
file 4nh dd vao file vin ban Word.
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PHU LUC

Cac nit Iénh trén Thanh cong cu cua Sap2000 :
1. Standard (tiéu chuén)

D New Model... : Tao mo hinh (file) mai
—u
= Open ... : M¢ file dit li€u c6 trén dia
E Save : Luu dir li€u ctia mo hinh hién tai vao file.

5
ltﬁ Print Graphics : In hinh anh thé hién trén ctra s6 hién hanh ra may in.

&) Undo : Huy lénh vira thyc hién.
(4 Redo : Khéi phuc 1énh vira bi huy,
i:? Refresh Window : Lam tuoi man hinh.
% Lock Model : Khoa mé hinh, dé khong thé nhap s liéu.
J Run Analysis : Chay chuong trinh phan tich sau khi nhap xong dir li¢u.

-@ Rubber Band Zoom : Phong to ving cira sé duge kéo bang chudt

-;:i:J Restore Full View : Nhin toan hé.

ﬁ-) Previous Zoom  : Tr¢ lai cach nhin ngay trudc do.

ﬁj Zoom In One Step : Phong to hé 1én mot cip.

ﬁ Zoom Out One Step : Thu nho hé xudng mét cap.

@ Pan : Dich chuyén khung nhin dé xem céc vi tri khac ctia hé.

3 Set Default 3D View : Xem h¢ dudi dang 3D (gdc nhin mac dinh).

' Set XY View : Xem h¢ dudi dang 2D, trén mat phfmg XY
"2 Set XZ View : Xem h¢ duéi dang 2D, trén mit phang XZ
Y2 Set YZ View : Xem h¢ duéi dang 2D, trén mit phang YZ

M Set Named View : Luu hodc khoi phuc cach nhin da luu trudce do.

& Rotate 3D View : Xoay h¢, dung chudt kéo h¢ xoay theo céc hudng.
" Perspective Toggle : Chuyén d6i qua lai giita hinh chiéu truc do va hinh chiéu phdi canh
i Move Up in List : Dich mat phang nhin 2D Ién luéi ngay trén.

v Move Down in List : Dich mit phang nhin 2D xudng lu6i ngay dudi.
[

= Object Shrink Toggle : Chuyén dbi giira cach xem co ngan hé v6i cach xem binh thuong.

Set Display Option  : Chon cac tinh chat ddi tuong dé thé hién trén man hinh.
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"'E Assign to Group... : Gan céac ddi tuong dugc chon cho nhom.

2. View (Xem)
f 3 1\
® Show Joints : Thé hién nut trén so do tinh
f 3 \
*== Show Frames : Thé hién thanh trén so do tinh
*‘-i- 2 r 1
E«"' Show Shells : Thé hién tam trén so do tinh
HH Show Grid : Thé hién ludi.
'&L’ Show Axes : Thé hién ky hiéu hé toa d6 XYZ.
Y

o Show Selection Only : Chi thé hién nut cac doi tuong dugc chon

v : , , ‘
all Show All : Thé hién tat ca cac ddi tuong trén so dd tinh

3. Edit (Soan thao, hi¢u chinh)

'ﬁ' Cut : Cat dbi twong, dwa vao bd nhd Clipboard cia Windows.
Copy : Sao chép ddi tugng, dua vao bo nhé Clipboard ctia Windows.
E Paste... : Dan doi tuong tir bg nhd Clipboard cua Windows vao he.

}( Delete - Xo4 cac ddi tuong dugc chon.

III Replicate... : Nhan ban cac dbi tuong dugc chon.

ﬁ Set Coordinate System... : Khai bao, diéu chinh hé toa d6 va hé luéi truc.

H Merge Points... : Néi cac diém 1an can nhau trong khoang cach khai bao thanh 1 diém.
|i Align Points... : Can hang cac nat dé c6 cung toa do theo 1 phuong nao do.
I':"}I Move Point... : Di chuyén dbi twong dén vi tri méi
Eg Mesh Areas... : Chia céc phan tir tim duogc chon thanh nhiéu tim nho
E Join Frames : Noi cac phan tir thanh lién tuc va thang hang thanh 1 thanh

== Divide Frames... : Chia cac thanh duoc chon thanh nhiéu thanh nho

4. Snap (Pit ché dd bt dinh)

_::H' Points and Grid Intersections : Diém nut va giao diém hé ludi truc.
%' Ends and Midpoints : Piém dau va trung diém cta phan tir
}é Intersections : Giao diém cua cac phan tu.

_| s Perpendicular Projections : C6 hudng dén vudng goc véi canh phan tir

|‘ Lines and Edges : Diém bét dinh nim doc theo thanh hoic bién cia tAm
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#: Fine Grid : Bét dinh vao giao diém hé ludi con, kich thudc hé luéi con

dugc khai bao trong Option

5. Draw (Vé thém cac ddi twong)

[% Set Select Mode

: Chuyén sang ché do chon

_ﬁ Set Reshape Element Mode : Chuyén sang ché d6 chinh vi tri cac diém nat ctia phan tur.

® Draw Special Joint
H& Draw Frame/Cable

M’h Quick Draw Frame/Cable

m Quick Draw Braces

G Draw Quad Area
|:| Draw Rectangular Area

El Quick Draw Area

: V& thém cac diém bang cach kich chudt.
: V€ thém thanh bé‘mg cach kich chudt vao vi tri 2 dau thanh.

: V& nhanh thanh bang cach kich chudt vao cac dudng ludi

truc

: V& nhanh thanh giang bang cach kich chudt vao giita cac 6

ludi truc

7=! Quick Draw Secondary Beams : V& nhanh hé dam phu

: V& tam tr gidc hodc tam gidc bang céach kich chudt vao cac

nut

: V& nhanh tam chit nhat bang cach kich chudt vao 2 goc

chéo

: V& nhanh tdm bang cach kich chudt vao giira 6 ludi tryc.

6. Define (Khai bao cac thugc tinh trong h¢)

E: Materials...
e .
I Frame/Cable Sections...
E Area Sections...
S ? Mass Source...

¥
“J:‘? Joint Constraints...

[I':L Loads...

T
*E Analysis Cases...

: Khai béo tinh chét vat liéu

: Khai bao cac loai va kich thuéc tiét dién thanh.
: Khai béo cac loai va kich thuéc tiét dién tim

: Khai bao cach xac dinh khoi luong cua hé.

: Khai bdo céc rang budc ctia cac nhém nit

: Khai bao céc truong hop tai trong.

: Khai béo céc truong hgp phan tich

D .
+E Response Combinations... : Khai b4o céc td hop tai trong trong hé.

7. Select (Chon ddi twong)
al®

All - Chon tat ca cac doi tuong trong hé.
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3 . ‘.
P2 Get Previous Selection : Chon lai nhirng d6i tugong vira dugc chon trong 1énh trude do.

3
clr™ Clear Selection

NN& Intersecting Line

: Huy chon tat ca cac dbi tugng

: Chon bang cach v€ duong cat qua cac doi tugng can chon.

8. Point and Joint Assigns (Gén tinh chét cho niit)

¥ x

24 Restraints...
E‘-.-'-I Springs...

@

& Masses...

+
£u Forces...

¥
o Displacements...

: Gan lién két (ctmg) nbi dit cho cac nat duoc chon
: Gan lién két dan hoi cho cac nut duge chon

: Gan khdi luong tap trung cho cc nat dugc chon

: Gan tai trong vao céac nat dugc chon

: Gan chuyén vi cudng birc vao cac nat dugc chon

9. Frame and Line Assigns (Gan tinh chét cho thanh)

I
=_1- Frame Section...

: Gan tiét dién cho cac thanh duge chon

= Frame Releases/Partial Fixity... : Gidi phong lién két tai 2 ddu cua cc thanh duoc chon

k= End (Length) Offsets... : Khai bio ving cimg tai 2 dau thanh cta cac thanh duoc chon

123
[

== Qutput Stations...
‘?-:j Local Axes...

**% Line Springs...
@@
=== Line Mass...

‘I'=- Point...
gj Distributed...

“F
== Temperature...

: Khai bao s6 diém xuat két qua ndi1 lyc cho cac thanh dugc chon

: Khai bao goc xoay hé toa do dia phuong cua cac thanh dugc chon
: Khai bao do cing cua lién két dan hoi tiép xtic doc tryc thanh.

- Khai bao khbi luong doc truc thanh.

: Bt tai trong tap trung tac dung vao cac thanh dugc chon

: Bat tai trong phan bd vao cac thanh duge chon

: Khai bao tai trong nhiét tdc dung vao thanh.

10. Shell and Area Assigns (Gan tinh chét cho tim)

1.
é Sections...

: Gan tiét dién cho cac tam dugc chon

Area Stiffness Modifiers... : Khai b4o cac hé s6 diéu chinh do cung cua tAm.

& Local Axes...
ﬁ Area Springs...
@@

&# Area Mass...
Wl

¥ Uniform...

“F
HEI Temperature...

: Khai bdo goc xoay hé toa do dia phuong cua céc tam duge chon.
: Khai béo d6 cimg dan hoi tiép xuc voi cac mit clia tm.

: Khai bao khéi luong phéan b trén dién tich tAm.

: Khai béo tai trong phan bd déu trén bé mit tm.

: Khai bdo tai trong nhiét tdc dung vao tAm.
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11. Display (Thé hién so d0, két qua ...)
["'1 Show Undeformed Shape: Thé hién so d6 chua bién dang ctua hé

¥"F Show Deformed Shape... : Thé hién so d0 bién dang cua hé dudi tac dung clia cac truong
hop tai trong

ﬁ Show Forces/Stresses : Thé hién phan lyc, biéu d6 ndi luc cia cac phﬁn tir dudi tac
dung cua cac truong hop tai trong

(chon doi twong tir menu trdi xuong)

Jaints. ..
Frames/Cables, ..
Shells. ..
Flanes...

Bsolids. ..

Solids. ..

Links...

12. Design (Thiét ké tiét dién)

I Steel Frame Design : Chon cac 1énh tir menu trai xuéng dé thuc hién cong vigc thiét
ké ket cau thép

EI Concrete Frame Design : Chon cac 1énh tir menu trai xuéng dé thuc hién cong vigc thiét
ké két cau bé tong cot thép
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