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CHUONG 1 : CAC PHAN MEM UNG DUNG TRONG XAY DUNG
I.  Phin mém tinh toan két cAu.

1. Cac phan mén tinh Két Cau
Céc phian mém ciia hiang CSI
CSI 1a mot hing rat noi tiéng vé phan mém tinh toan két cau dua trén Iy thuyét vé
phan tir hiru han.
Nhom cac phan mém CSI gom :

— CSI Sap200 : Tinh toan cac cong trinh ké cc cac cong trinh dic biét nhu
silo, thap nudc, dan thép, dan khong gian, cau,....
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— CSI Col : Tinh toan cot, voi cac loai tiét dién tron, hinh chit nhat. Tinh toan
cOt 1éch tam xi1én

— CSI Etabs : Chu yéu dung dé tinh toan nha cao tang.

— CSI Safe : Tinh toan ban san. Vi tat ca cac loai san dua trén gbi ctng, goi
mém,...
— CSI Section Builder : Dung dé thiét ké céc loai tiét dién dic biét khong c6

san trong Sap. Sau d6 ghi lai dudi dang cac file *.Pro r6i duoc Export sang
cho cac phan mém khéc cua hang.
Viéc tinh toan bao gom :

~ Thiét ké mé hinh tinh toén, cac diéu kién bién.

— Nhap cac s6 liéu tiét dién, tai trong.

— Xac dinh cac trudng to hop tai trong

— Xac dinh phuong phap tinh toan khao sat.

— Tinh toan noi lyc va thiét ké thép theo ti€u chuan ACIL, Eurocode, BS.

— Céc phan mém CSI c6 thé xuit dit liéu sang nhau.
Danh gia
— B0 chuong trinh ciia hing CSI kh4 tot, két qua twong d6i chuan, duoc six

dung rong ri trén thé giéi.

Staad Pro

La phan mém cua haing ENGINNER RESEARCH CORPORATION nhiam phan
tich thiét két cau trong xay dung. Viéc phan tich két cau duoc 1ap trén co s& phuong
phap phan ttr hitu han, con viéc thiét ké tuan theo cac tiéu chudn va quy phan duogc Iya
chon.

Staad Pro c6 kha ning rat manh trong phan tich va thiét ké cac cau kién voi nhiéu
dang két ciu khac nhau (hé khung phing, khung khong gian, két ciu san véch....)chiu
nhiéu dang tai trong khac nhau (tai trong ban than,gio, tai trong dong va tai trong dong
dat)

Mot sb chirc ning ndi troi cta Staad Pro :

Xac dinh chu ky dao dong riéng, tan sé dao dong riéng va cac dung dao dong riéng
khac cuia két cau.

Loai bo mot s6 phan tir khi phan tich. Staad Pro c6 tuty chon Ignore (inactive) mot
s6 phan tu khi phan tich, khi d6 d6 cung cac phan tir nay s& khong duoc ké vao ma tran
d6 cung tong thé cua ca hé két ciu.

Tao ban san cimg tuyét dbi : trong két cau nha cao tang, do cing trong mit phang
clia cac ban san duoc coi 13 tuyét dbi cing vo cung khi Iya chon 1a (Slaver/ Master).
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Prokon

Xsteel

La phan mém hd trg vé thép.

Plaxis va Geo slope

Plaxis va Geo slope 1a 2 phan mém dung dé tich nén dat.

Geo slope gém 5 module tinh Umg suét, bién dang, truot, tham, dong dat va van
chuyén 6 nhiém trong dat.

Bai toan chu yéu 13 tinh tudng chan, ltn, dé dap va van chuyén chét thai trong dit.

Sb liéu nhép vao la cac lop dat, cac chi s co 1y cua dat nhu phi, C, gama va muc

nudc ngam.
MCW

Chuong trinh tinh toan va thiét ké mong coc
Cong ty : CIC bo Xay Dung.
Tinh nang :

MDW

Vao cac chi ti€u co 1y cua dat, cac so liéu tir xuyén tinh, xuyén TC, thi
nghiém coc nén tai hién truong.

Vao cac so liéu vé coc, dai coc

Chuong trinh s€ tu tinh toan du bao suc chiu tai ctia coc, bo tri coc trong

dai. Tinh toan thiét ké dai coc, do 1un tong thé va cuong do 16p dat dudi
mii coc.

Xuét sang file DXF ban vé& thép va bang thong ké thép.

Chuong trinh tinh toan va thiét ké moéng don.
Cong ty : CIC bo Xay Dung.
Tinh nang :

MBW

Thiét ké va kiém tra méng don khi c6 s6 liéu vé dia chat
Vao lyc tac dung 1én mong (M,N,Q)

Chuong trinh tinh toan kha ning chiu tai ciia nén va tinh toan méng theo
hai trang thai gidi han vé cudng d6 va vé bién dang.

Két qua tinh toan dugc thé hién dudi dang text or graphic (AutoCad)

Chuong trinh tinh toan va thiét ké moéng bang giao nhau.
Cong ty : CIC b0 Xay Dung.
Tinh nang :

Mo hinh hoa bai toan dam trén nén dan hdi. Str dung phwong phéap pthh dé

tinh toan chuyén vi va ndi luc trong KC.
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— Dé nhap tai, bao gém tat ca cac loai tai trong.
— Thiét ké véi cac dang dam chit ,T,CN

—  Xuét ban vé thi cong vdi cac mat cat, chi tiét dam, bang théng ké cot

thép,... sang moi truong AutoCad.
FBT 5.0 ‘ o q
Chuong trinh phan tir hitu han tinh todn két cau khung phang BTCT theo TCVN
2737-1995

Cong ty : Hai Hoa.
Tinh nang :

— Nhap tai trén man hinh d6 hoa.
— Tu dong danh s6 nut, sd phﬁn t.
— Chia nhém tai trong. Tinh toan chuyén vi, noi luc

— T6 hop noi luc va thiét ké thép cho timg cau kién.

Panh gia : Phin mém nay d6 hoa yéu.

KPW 1 ’ /4 2

Chuong trinh phan tir hitu han tinh todn két cau khung phang BTCT theo TCVN
2737-1995

Cong ty : CIC b xay dung.
Tinh nang :

— Nhép khung va tai trong trong méi trudng dd hoa

— Nhap tai trong theo cac dang phan bd déu, tai hinh thang, tam giac va tu
dong don tai trong gio tinh.

— Tich hop nhiéu thu vién vat lidu bétong cot thép, cac loai tiét dién thép theo
TCVN.

— Tinh noi lyc, tu to hop noi luc va tinh thép theo TCVN.

— Xuét ban vé thi cong sang AutoCAD, tuy nhién con phai sira nhiéu méi
dung dugc.

— Xuat két qua ndi luc, vé& biéu dd bao ndi luc.

banh gia :
— Khéng xuét duoc khung tinh toan ra CAD, ciing nhu file anh.

— Moi truong dd hoa chua dugc tot 1dm.
VinaSAS
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Chuong trinh phan tir hitu han tinh toan két cau khung khong gian BTCT theo
TCVN 2737-1995.

Cong ty : CIC bo xay dung.

Tinh nang :

RDW

Nhap so d6 va tai trong trong méi trudng dd hoa
Tu dong don tai trong gi6 tinh

Tinh toan ndi luc va chuyén vi theo TCVN theo phuong phap phan tich do
cung.
Tinh toan thép theo TCVN 2737-95

Xuit ban vé thi cong ra CAD, Két qua theo so dd biéu do bao ndi lyc, tao

bao céo cho tung cau ki¢n dugc chon.

Chuong trinh t6 hop ndi lyc, thiét ké, kiém tra cau kién BTCT va thép theo TCVN
tir két qua tinh toan ctia cac phan mém SAP90, SAP 2000, STAAD III, STAAD PRO.

Cong ty : CIC B0 xay dung.

Tinh nang :

L4y KQNL tir SAP, STAAD, t hop NL theo TCVN 2737-95

C6 thé t6 hop cac trudng hop tdi trong dic bigt nhu gi6 dong, dong dét, gio
xién,...

Pua ra biéu d6 bao NL luc doc, luc cit, moment va dua ra cac to hop NL
nguy hiém tai cac mit cat.

Sau d6 thiét ké cau kién BTCT theo TCVN 356-2006. Kiém ta niit va vong
v6i cac cau kién nhip 16n. Dua ra ban vé thi cong sang CAD.

Thiét ké kiém tra cu kién thép theo TCVN 5575-91. Thyc hién kiém kha
n;“tng ch}u luc tai qcéc vi tri mit cat. Ngoai ra con tra 6n dinh cuc b, 6n dinh
tong thé va chuyén vi ngang cua toan bo KC. Tinh toan TK cac nut, cac
lién két ¢t véi mong thép (bu 1ong, duong han)

Ngoai ra con module thu vién thiét ké : BTCT, cOt, vach, dam thép goc,
dan thép gbc, san BTCT thuong va g luc trudc.

Thé hién ra cac ban v& TC twong ddi chuan (tuy nhién van phai sira lai cho

theo ¥ mudn)

VN3D 3.0 ‘ o
Chuong trinh phan tir hitu han tinh két cau khong gian theo TCVN 2737/95.
Cong ty : Hai Hoa
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Tinh nang :

— Nhap, chinh stra s6 li¢u truc ti€p trén man hinh dé hoa.
— Phu vién céc phan tir : Thanh, khoi, vo.
— Tinh todn chuyén vi, noi luc, dao dong riéng cta két cau.

— Tinh toan cbt thép cho timg cau kién.
TKT 3.0
Phan mém thong ké c6t thép chay trong moi truong AutoCad
Cong ty : Hai Hoa.
Tinh nang :
— V& tiét dién BTCT véi bang cac thong sb.
— Tao chi dan cét thép.
— Lap va ty dong cap nhat bang thong ké thép.

— Lap bang tong hop cbt thép tir cac bang thdng ké thép.

Nhan xét :
KIW
Chuong trinh tinh va thiét ké khung thép tién ché chir I
Cong ty : CIC bd Xay Dung
Tinh nang :

— Nhap s06 liéu vao rat don gian.

— Kiém tra hoich thiét ké, cho phép xac dinh tiét dién toi wu bang phuong
phap lap. (goi chuong trinh staad dé chay noi luc, chuong trinh s& 1dy KQ
nay dé tinh thép)

— Xuit két qua ra CAD (khung ban v&, cac chi tiét lién két, bang thong ké

VL,...).
SPTW
Chuong trinh tinh san BTCT
Cong ty : CIC bo Xay Dung
Tinh nang :

— Tinh toan san theo phuwong phap dan hoi.
— Tao mit cét cdt thép rat linh hoat.

— Xuét ban v& thi cong sang méi trudng do hoa.

2. Phan mén Sap 2000.
2.1 Gi6i thiéu.
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- ba phat trién hon 30 nam(1970): SAP, SAPIV,
SAP86,SAP90,SAP2000-V7.42,V9,V10.
- Kha nang lon.
- Tinh theo phan tir htru han.
- Dé sir dung.
- Chuyén mon hoa.
2.2 cai dat Sap 2000- V7.42
- Chay thu muc cai dat.
- Crack:
+ Coy file Crack va NsIlm32.DLL
+ B0 thudc tinh Read Only
+ Chay file Crack.
2.3 Giao dién. Dé sir dung, cac vé sau tinh dé sur dung dugc nang cao so vdi cac
verson trudc.
- Thanh tiéu dé( Tile bar)
- Menu bar
- Status bar
- Main tool bar
II. Céac phan mém khac.
Phin mém Projet
La phan mém dung dé thiét 1ap va quan 1y tién do du an cta hang Microsoft.
Chung ta c6 thé sir dung
DT 2002
Chuong trinh tinh don gié, du toan
Cong ty : CIC bo Xay Dung.
Tinh nang :

— Thé hién téng chi phi vat li¢u, nhan cong, may khi nhap tién lugng.
— Tinh cudc van chuyén duong séng, duong bd, van chuyén thi cong.
— Lap tong du toan

— Tim kiém theo ma hoic theo tén. Tra ciru truc tiép don gia theo ma, tén.
V61 61 bo don gia cia ca nudc.
— Thé hién KQ tinh toan trén man hinh va Word, Excel.

— (€06 thé in céc loai ban in truc tiép trong chuong trinh.
CE++ Professional
Phan mém chuyén nghiép tinh du todn va quyét toan.
Cong ty : Hai Hoa
Tinh nang :
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St dung nhiéu don gia, dinh murc va bang gia trong ciing mot dy toan,
quyét toan.

Quan 1y chi phi ting hang muc va tung cong viéc

Tu dong tinh lai khi c6 thay d6i vé tién lugng cling nhu bang gia, dinh
murc, don gia.

Tinh van chuyén mot cach linh hoat.

Cung cap 30 mau bang biéu lién quan dén d4u thau, dy toan.

Trao doi dit liéu vi MS.Excel.

CE Net

Phan mém 1ap du toan va quyét toan van hanh theo mo hinh client/server trén hé
thong LAN hoac Internet.

Cong ty : Hai Hoa

Tinh nang :

Tich hop voi nhiéu loai co s& du liéu nhu MySQL, SQL Server,
PostgreSQL, Oracle.

Quan 1y thdng nhat cac dinh murc, don gia trong ca nude nhu dinh mirc
1242, dinh mrc stra chira, dién,...

Trao dbi dit liéu v6i MS.Excel.
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CHUONG 2 : NHUNG KHAI NIEM CO BAN PHAN MEN SAP 2000

I.  Khai niém co ban

So db that M5 hinh héa thanh So d6 tinh
[ 1] [ ] - -
1. Nut (joint ):

1.1. Vi tri caa nut :
- Piém lién két cac phan tir.
- Piém thay dbi vé dic trung vat liéu, ddc trung hinh hoc
- Piém can xac dinh chuyén vi & diém c6 chuyén vi cudng birc
- Diém x4c dinh diéu ki¢n bién
- La diém gan khdi luong tap trung
1.2. Khai bao nit trong SAP :
- Cac nut duoc tao ty dong khi tao phan tir
- S6 hiéu nat duoc gan tu dong
- C6 thé thém cac nut tai cac vi tri bat ky
- Hé toa do riéng cta nit 1(do6), 2(tring), 3(xanh) mic dinh 13y theo phuong cia
hé toa d6 tong thé X,Y,Z. Tuy nhién Sap cho ta phép xoay hé toa do trong mot
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sO truong hop can thiét. Vi du trong truong hop khai bao lién két dic biét nhu
dudi day

1.3. Béc tu do cua nut :
- Mot nut ¢6 6 bac tu do: U1, U2, U3 (thang); R1, R2, R3 (Xoay).
- Chiéu duong qui udc cua cic bac t do twong Gng véi 6 thanh phan trong hé
toa do téng thé
- Béc tu do tinh toan: (DOF=Degree of Freedom): Sb bac tinh toan ctia mdi nut
c6 thé han ché theo ting loai so d6 (Analyze - Option Def).

1.4. Mot so doi twong khac lién quan dén niit :
- Céc luc tap trung co thé khai bao tai nut (Joint Load)
- Khai bao khoi luong tap trung tai nat (Mass)
- Khai bdo cac mau tai trong tai nut (Joints Pattern)

1.5. Cac két qua phan tich nut:
- Céc chuyén vi tai nait
- Cac phan lyc tai nut
- Céc lyc lién két tai nat (Forces)

2. Phan tir :
Cé 4 loai phan tu

2.1. Phén tir thanh (Frame):
Khai niém
- Khai niém trong két cAu : mot cAu kién c6 mot chiéu lon hon 8 1an 2 chiéu con
lai thi ta ¢6 thé coi no 1a phﬁn tir thanh. Vi du : mot cai éng khoi ¢6 chiéu cao
lon hon 8 1an duong kinh thi ta c6 thé mé hinh héa né thanh mot phan tir
thanh, ngam tai dat. Do vay frame thuong duoc st dung dé biéu dién cho cac
két ciu dam, dan, khung 2D hoac 3D.
- Khai niém trong két cau trong cac phan mém tinh toan két cau thi n6 1a mot
doan théng biéu dién truc ctia cac ciu kién, c6 hai nit, ky hi¢ui va j.
Mét s6 quy wéc trong Sap cho frame :
Mbi thanh c¢6 mot hé toa do dia phuong riéng mo ta cho cac dai lugng ctuia tiét dién,
tai trong va két qua noi lyc :
2 1

10
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3

Mic dinh : Tryc 1 (d6) theo truc thanh tir i dén j, truc 2 (tring), 3 (xanh)tuan theo
qui tic ban tay phai : (2 // +Z )-voi phan tir ndm ngang ; (2 // +X)- v6i phan tir thang
dung . Cu thé :

- Truc+1//+X ;+2/+Z +3// -Y
- Truc+1//+Y ;+2/+Z +3//+X
- Truc +1//+Z ; +2/+X +3// +Y
Go6c toa do phﬁn tor
- Poi chiéu cua tryc 1
- Cho phép quay tryc 2&3 mot goc quanh tryc 1. Goc la dwong khi quay nguoc
chiéu kim dong hé neu nhin tir chiéu duong truc 1

Thanh coi 14 thang dung néu goc nghiéng véi Z<= 100

Khi v& cic phan tir nén theo trat tu tir trai sang phai, dudi 1én trén .

Thanh c6 thé c6 tiét dién khong doi (Primastic)hodc thay di (Non- Primastic)

Thanh c6 thé co cac loai lién két khac nhau tai cac nut (Release, Rigid)

Céc dic trung hinh hoc cia phan tir thanh : (do chwong trinh tu tinh néu ding cac
TD mau cta SAP):

- A 122,133,7 ...
- Section modulus : M6 men chong udn
- _ : M6 men déo
- Radius of Gyration : Ban kinh quén tinh
Cac loai tdi trong tac dung Ién PT thanh :
- TT tap trung trén phan tir
TT phén bd (déu hodc khong déu)
Trong luc, TT ban than
TT nhiét
TT US trudce
TT dong (Response Spectrum & Time History)
TT di dong

11

Nguyén Lé Hodi — DT:0977.290056 — 095.3451080



Bui giffng Tin héc @ng déng trong thiOt kO

PAZ_A Fad i

Noi lyc caa phan tir thanh: 7 ‘
6 thanh phan : P, V1, V2, T, M22, M33.Véi bai toan phang chi c6 3 thanh phan : P,
V2, M33

2.2. Phin tir vé, tAm (Shell):

Khai niém :

Co thé ¢6 3 hodc 4 nut, 1a mat phéng trung binh cua céac két cau loai tAm,vo, ban ...
duoc khai bao qua chiéu day caa PT .

—\ T

Phan loai : (Type)

- Membrane : phan tir mang chi chiu kéo (nén),chuyén vi trong mit phang &
xoay quanh truc vudéng goc véi mit phang PT. Thuong dung dé moé minh hoa
cac mai vom bé tong.

- Plate : phan tir tAm : chi chiu ubn (2 chiéu trong mat phang & ngai mat phang),
chuyén vi theo phuong vudng goc voi mat phang.

- Shell : phan tir tim khong gian c6 thé chiu ca kéo (nén)hodc uén. Thuong duoc
ap dung dé mo hinh héa cac ban san.

Cac dac trung cua phén tur shell :
H¢ toa dg riéng cua phan tu 1a 1(do), 2(trang), 3(xanh): truc 1& 2 nim trong mat
phang, 3 luén vudng goc voi bé mat phan tir.

- Theo mdc dinh, truc 3 hudng ra man hinh hodc theo phuong Z.

- Cling c6 thé st dung h¢ toa do cau nhu PT thanh.

Céac loai tai trong tac dung lén PT thanh :

- TT tap trung tai cac nut

12
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TT phan b déu
Trong luc, TT ban than
TT nhiét
TT ap luc : c6 hudng vudng goc véi PT (surface Presure), TT thay doi theo cac
diém nat (Joint Pattern)ding cho ap luc nudc hodc tudng chin .
No1 luc :
- C6 thé c6 két qua noi lyc hoac ting suét tai cac nut & theo phuong chinh
- C6 céc luc doc mang theo cac truc F11, F12 va m6 men udn M11, M12 . . . tai
cac diém nat cta phan tir
- Két qua tng sut cho tai cac nit ca tho trén, thé dudi cta phan tir
2.3. Phan tir khéi phing (Plan, Asolid)
Co thé 3 dén 9 nut, 1d mit phang trung binh cta phan tir, cho cac két cdu tim,
tuong, dé chan ... chiu tai trong dbi xtng truc, bién dang phang va tmg suit phang.

2.4. Phan tir khéi 3D (solid )

Phan tir Solid ¢6 9 nat, dung cho céc két cAu khoi chiju tai trong 3 chiéu
3. Lién két

Co cac loai :
Lién két tai giao diém cua cc phan ttr (nat)(LK1) LK1
Lién két nbi dat (LK2)
Rang budc chuyén vi
Lién két dan hoi

3.1. Lién Restraints
La lién két tuyét d6i cung.
Pic diém : LK2 _

- Chuyén vi niit theo phuong c6 bac tu dugc gan bang 0, trong tng cd cac thanh
phan phan luc cta nit do.

- Céc thanh phan gan Restraint c¢6 thé c6 chuyén vi cudng buc theo loai TT
Displacement Load (chuyén vi ctia cac bac tu do c6 gia tri = cv cudng bic,
chuyén vi nay ciing gy ra ndi luc trong md hinh).

- Lién két Restraint dam bao cho mé hinh khong bi bién hinh. Néu KC bi bién
hinh, chuong trinh s€ thong bao "Structure to be unstable "

Ung dung :
- MO hinh héa céc kicu lién két noi dat cua két cau.
Chi tiét cac loai Constraints :

13
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.
5 n_’/ Jaint Resiraints
— 1 U1, Uz, L3
e S s L3
_"‘ 3 U1, U2 U3, R1.RZ R3
3 | Fided 4 None
o,
4 f z
1 | Hirge g S;:i‘:wg
LAy » Supparl
R
2 | Rollers Y
E.;; X Global
3-D Frame Structure
4 i =1 b“ Jaint  Restraints
= Al U3, R1,R2
1 uz
2 U1, U2 K3
3 U1, Uz
Z
1| Roller 2 | Fixed 3 | Hinge Global
T %

2=-0 Frame Structure, X-Z plane

3.2. Lién két dan hoi (Spring)
Pic diém :
- Ciing c6 cac thanh phan chuyén vj :
+ Translation U1, U2, U3=UX,UY,UZ
+ Rotation R1, R2, R3= RX, RY, RZ
Do cing ctia gbi lién két co gia trj hitu han
Gia tri CV cua LK hiru han va phu thude vao géi dan hoi
Phan lyc cua gbi 14 phan lyc dan hoi
Lién két ciing phai dam bao cho két cau khong bién hinh
G6i PH ciing c6 thé chiu cac chuyén vi cudng birc & phan luc PH (bang tong
PL cua 2 chuyén vi).
Luuy:
Khong khai bao lién két ntit Restraints trang Spring.
Ung dung :
DPé md hinh héa dam hodc ban trén nén dan hoi.

3.3. Rang budc chuyén vi :

Pic diém :
- Pé mo hinh lam viéc dung tinh chat thyc cta n6 va khéng bién hinh
- Co cac kleu Constraints : Body, Plan, Diaphragm ..
- Giam s6 phuong trinh va khéi luong tinh toan

14
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Diaphragm

- Rang budc chuyén vi theo mot mit phang. Tét ca cac diém duoc gan ciing mot
Diaphragm déu c6 hai chuyén vi mit phang va mot chuyén vi xoay vudéng goc
v6i mat phang nhu nhau. M6 hinh nay thuong dugc st dung khi ta coi san la
tuyét ddi ctng.

Body constraint :

- Dung dé mo ta mot khodi hay mot phan cia két cau duoc xem nhu 13 mot khoi
ctng (Rigid body). Tét ca cac nit trong mot Body déu c6 chuyén vi bang nhau
va khong bi bién dang.

Plate Constraint

- Lam cho tat ca cac nat bi rang budc tao ra cung mot chuyén Vi chéng lai bién

dang udn ngoai mit phang (nguoc voi Diaphram).

4. Taitrong :
Co céc loai tai trong co ban sau :
- Tai trong tinh 13 tai trong khong thay d6i theo thoi gian : TT ban than, tap
trung, phan bd, ap luc, giod. ..
- Tai trong dong : 1a tai trong thay d6i theo thoi gian : TT dong dat, gio dong,
song bién, TT xe di dong trén cau.

5. Hé¢ toa do¢:
H¢ toa do tf;ng thé (global)co thé 1a hé toa do Decac (ky hiéu X, Y, Z )hoac h¢ toa
d6 cau, tru (Z, R, 0).
Hé toa d riéng (Local )ky hiéu 1,2, 3 cho céac loai phan tir (trtr phan tir Solid theo
hé toa do té)ng thé)

+CF

Z,CZ
-~

+CA

¢ 3

+CR

Cylindrical

Coordinates oz

Cubes are shown for
visualization purposes
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Spherical
Ceoordinates sr

Figure 2
Cylindrical and Spherical Coordinares and Coordinare Diractions
Pic diém :
- Chi c6 mot hé Global nhung c6 thé c6 nhiéu hé toa do con, cac hé toa d6 con 1a
so vo1 hé toa do téng thé.
- M&bi hé toa d6 con c6 thé c6 nhirng thudc tinh riéng nhu hé ludi, goi thu vién
mau, don vi va c6 thé hién theo tung h¢ con.
- Hé toa d6 global dung dé vao dit liéu va hién két qua cho nut, luc nut, lién két,
tai trong tap trung, phan b, phan lyc, chuyén vi gbi twa va chuyén vi nt .
- H¢ toa d¢ riéng dung dé vao dit liéu cho phﬁn tu, tai trong trén phr:?m tur, hién
ndi luc cta phan tr . ..
Chiy:
- Cac phién ban Sap tir 9.0 tr¢ 1én cho phép ta tao ra nhiéu hon mot hé toa dd
tong thé.

6. Donvi:
Chiéu dai : m,cm,mm, inch, feet . . .
Luc : kgF, KN, T, kip ...
Pic diém :
- Co thé dung nhiéu hé don vi khac nhau cho dit liéu khac nhau trong mot so dd
két cau.
- Céc hé don vi s& dugc chuong trinh tu dong qui vé mot loai .
- Két qua dua ra theo mot hé don vi chung (hé khai bao dau tién)
Chiy:
- Nén chon don vi trude khi 1ap so do két cau.
7. T6 hop tii trong :
Céc loai to hop tai trong sau :
- T6 hop co ban 1.
- T6 hop cd ban 2.
- T6 hop dic biét.
II. Nhing buéc chinh khi thwe hién phén tich két ciu
Thiét 1ap so dd két cau
1 . Xac dinh don vi tinh, x4y dung hé luéi hoic chon thu vién mau .
16
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2 . Thiét 1ap hé luéi.
. Khai bao vat li€u.
. Khai bao cac dic trung hinh hoc (tiét dién, chiéu day . . .)
. V& hoac Import so dd hinh hoc.
. Khai béo céc loai lién két.
. Gan céc dac trung tiét dién cho phén tir tinh.
. Khai bdo cac truong hop tai trong.
. Khai bao céc t& hop tai trong can tinh.
10. Gan tai trong cho phan tir cho ting truong hop tai trong :
Tai trong ban than, TT nat, TT tip trung, phan bd, TT phan bd khong déu
Phén tich két ciu :
1. Chon kiéu két cau (dan, khung, vo . ..)
2. Khai bdo mot s tham sd can thiét (tham sb dé tinh, in hodc tham sd dong )
3. Thuc hi¢n phan tich (chay chuong trinh )
Xem két qua

O 0 3N DN =~ W

III. Giao dién cua Sap

2 SAP2000 - (Untitled)

File Edit Yiew Define Draw 5Select Assign Analyze Display Options Help
D@l <[~ 7] & | B|e|e|e|2[m| 3d|w|w]sw|a] fale| +| ]

|| [=|<] o

-
I X-Y Plane @ Z-144

47

|= |+ |x|= F]|z|o)a|e 3]/ olals | -

% Plane @ Z=144 X24.86 Y-37.64 Z14400  [kinin S

P‘ = = o) = = z . o
iy start & Sap2000 Of Bai giang SAPZ... | i untitled - Paink i3 sapzooo - {Un.. & i@' ) 10:03 PM

1. Thanh Menu; 2.Vung lam viéc;3. Thanh cong cu;4.Thanh trang thai

IV.  Thuc hién mgt vi du tinh toan don gian bing may chié'u.’
Thyc hién mgt bai toan khung phang. Chiu tai trong phan bo hinh thang.

CHUONG 3 : KET CAU HE THANH
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I.  Thiét lip mé hinh tinh toan
1. Thiét 1ap so @6 hinh hoc

1.1. Tir thu vién miu :

Trong SAP2000 c6 mot hé thong thu vién mau phong phu dé tao sin cac két cdu hé
thanh,vo . ..

Pé tao ra cac két cau nay, nguoi stt dung chon loai so d6 va sau d6 cung cap cac
gia tri cho mot s6 tham s6 cu thé ma so dd doi hoi. Tuy theo cac dit liéu nay co thé co
cac dang két cAu khac nhau. (* g161 thi¢u céc loai thu vién mau*)

G161 thi€u céac dai luong trong cac bang thu vién h¢ thanh : Beam - Portal . . .

Tt Version 8. SAP2000 c6 thém thu vién More 1a cac loai dan, khung, vo, khung
gian c6 hinh dang phuc tap (nhu hinh bén phai)

2 x|

MHew kModel Initialization

i+ |nitialize Model from Defaults with Urits Kip.in.F =

" Initialize Model from an Exizting File

Select Template

Blank: Giid Orily Beam 20 Truszes 30 Truszes 20 Framesz
3D Frames ' all Flat Slab Shellz Staircazes Starage
Shuctures

IInderground Sold Model:  Cable Bndges  Caltrans-BAG  Endge “Wizard Fipez and
Concrete Flates

Xem thém bai tap tao mo hinh trong tap bai tap.

1.2. Twr h€ lwoi phu trg
- G161 thi€u vé cac hé ludi

Hai hé luéi : Ludi cau va ludi 1ap phuong
- Cach xay dung ludi Chon FILE [INEW
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Cartesian l Cylindrical l
System Mame
Murnber of Grid Lines

# direction 4
' direction 4
£ direction L

Grid Spacing

# direction 283,
" direction 288
Z direction 144,

Edit Grid...
| F, | Cancel |

- Bién d6i : chon EDIT GRID...

I, Define d Data fo DBAL Coordinate System

Edit  Format
# Gnd Data
GidID | Ordinate | Line Twpe | ‘isihily | BubbleLoc. | GridColor =
1 w1 0. Primary Show Top
2 e 288, Prirniary Show Top
3 x] 57E. Frirnary Show Top
4 wd 864, Prirnary Show Top _
5
3
7
5 =l
Y Grid Data Units
GidID | Ordinate | Line Twpe | ishiity [ Bubble Loc. | Grid Color < [KpnF =]
1 i 0. Primary Show Left p- 0.
2 s 288, Primary Show Left Display Grid
3 V3 57E. Primary Show Let D Py I a8 .
4 pd a6d. Primary Shaw et @+ Ordinates ¢ Spacing
5
3 [~ Hide &l Grid Lines
7 L
[~ Glue to Grid Lines
g -
Z Grid Data Bubhle Size  |B0.
GidID | Oidinate | Line Twpe | “ishiity | BubblelLoc. | GridColor = Fleset to Default Color |
1 z1 0. Prirnary Show Left
2 22 144 Frirary Show Left Reorder Ordinates |
3 23 288, Primary Show Leit
4 24 432, Primary Show Left
5 5 B76. Primary Shaw Leit
3
7 QK. I Canecel
8 =l
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i% De
Edit Format
R Grid
GridID | Ordinate | Line Type | ‘Wisibiity | Bubble Loc | Grid Color
1 il 0. Primary Show Top
2 12 208, Primary Show Top
3 13 576. Primary Show Top _
4 r4 BE4. Prirmary Shiow Top B
5
B
7
g -
T Grid Unite
GidID | Ordinate | Line Type | ‘isibiity | Bubble Loc | Grid Color [KpinF =]
1 t 0. Primary Shaw Left PN,
2 k2 an. Primary Shiow Left Displan Grids as
3 3 0. Prirary Shaw Let D play” _
4 t4 a0. Primary Show Left D fe' Drdinates ¢ Spacing
5 15 120, Primary Show Leit D
B tfi 150, Frimary Show Left R [~ Hide &l Grid Lines
7 t7 180, Primary Show Lt I Glue to Grid Lines
g - o
Z Grid Data Bubble Size 0.
GdID | Ordinate | Line Twpe | Visibiity | Bubble Loc. | Grid Color = Fieset to Defaul Color |
1 71 0. Primary Shiow Left
2 z2 144, Prirnary Show Left Reorder Ordinates |
k] 23 284, Primary Show Left PR
4 z4 432, Primary Show Lt
5 25 57E. Primary Show Left B
E
7 ak, I Cancel
3 Ll

2. Khai bao vit liéu, tiét dién, gan.

2.1. Khai bao vat liéu
- Phuong phép : Menu define Metarials
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Material Property Data

Dizplay Color
Material Name BT250 Color _
Type af Material Twpe of Design
{* |zotropic " Orthotropic € Deszign Concrete -

Analyziz Property D ata Dezign Property Data [AC] 318-33]

bazz per unit Wolume 0.25 Specified Conc Camp Strength, f'e |2812.273

Weight per unit Wolume 258 Bending Reinf. *ield Stresz, fu 4218418

b oduluz of Elasticity ZER0000. Shear Reinf. *rield Stress, fys 2m 22785

Poisson's Ratio 0.2 [ Lighbweight Concrete

Coeff of Thermal Expanszion 1.170E-05

Shear Moduluz 11041667

Material Damping - Advanced... |
Cancel

- Dung cac gia tr1 da co
- Khai bao méi, thay doi

Add: Thém mt loai vat VL

- Material Name: Tén Loai Vat li¢u. Do ngudi dung dit, nén dat té€n theo loai vat
li¢u st dung, vi du: Bé tong 200=BT200.

- Type of Material: Ludn chon Isotropic (Pang huéng)mic dinh chon; Ortho (truc
huong)

- Mass Volume: Khdi lyong riéng dung dé tinh khéi luong riéng ctia phan tir trong
bai toan dong.

- Weight Volume: Trong luong riéng dé tinh trong lugng riéng ctia phan tir trong
cac truong hop tai trong, hay con goi 1a tai trong ban than.

- Modulus of Elastic ...: E (E thay d6i theo mac BT)M6 dun dan hoi, ding dé xac
dinh do cing kéo nén va udén. Tham sé E cung véi tiét dién quyét dinh bién dang cta
két cau.

- Poisson Ratio factor: Hé s6 Poat Xong (p): 0.1-0.3. Bé tong=0.18-0.2; Thép=0.3
dung dé xac dinh G = E/2/(1+u)quyet dinh bién dang truot va xoan.

Modify: Thay déi loai VL c6 sin (d4 khai bdo)

- Chon tén VL

- Bam vao Modify (] Giéng nhu New.

Delete :

- Chi x04 dugc khi chwa gan VI cho tiét dién

Bing cwong do bé tong

BANG CHUYEN DPOI CUONG PQ, MAC BE TONG
GIUA CAC TIEU CHUAN VIET NAM, ANH, MY

21
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Mic BT theo TCVN 3118-79 M150[M200[M250M300M350M400M500
Rn (TCVN 5574-1991) (kG/cm2) 65 | 90 | 110 | 130 | 155 | 170 | 215
Rk (TCVN 5574-1991) (kG/cm2) 6 | 7588 | 10| 11 | 12 |13.4

Fcu (N/'mm2) Theo TC Anh (Bs-1881) | 13 | 17 | 21 | 25 | 30 | 34 | 42

Fc (N/mm2) theo TC My (ASTM-C39) | 9 | 12 | 15 | 18 | 21 | 24 | 30

Médul dan héi, Eb (103 kG/cm2) theo

TCVN 5574.1991 210 | 240 | 265 | 290 | 310 | 330 | 360

Médul dan hoi, Eb (103 kG/cm2) theo TC

Anh (BS 8110) 240 | 250 | 260 | 280 | 300 | 320
=, * b
Ec=4700 (fc)l/ZDSIls?3Mpa)The0TC 1631 182 1 200 | 215 | 230 | 257

Chuy:

- Module of elastic, gia tri cuong do bé tong cot thép 1a cuong do quy doi cua
mau bé tong 1ap phuong thi nghiém150x150x150 quy do61 sang mau hinh try

theo tiéu chuan ACI 318-02.

2.2. Khai bao tiét dién
Phuwong phap
Menu define [ Frame/cable sections.

Froperties

Find thiz property:

Chooze Property Type to Add

|Im|:u:|rt |Awfide Flange ﬂ

|&dd |AWide Flange |

Click to:

ModifvdShow Property... |

Delete Property |

[ ok ]

Cancel |

Frame Properties \

- LAy tir thu vién mau trong SAP (céc loai thép hinh theo cac chuan khac nhau)
- M6 td mot s6 dang mat cat ngang co6 san trong SAP

- Tiét dién bat ky
Chiy:

- Mau tiét dién c6 thé léy tir cac file *.Pro. Cac file *.Pro chura tiét dién va céc
thong so li€én quan dén dac tinh cuta tiét di¢n do. File nay ta cling c6 thé tao ra
bang chuong trinh SecTion Builder cua CSI.
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- Tuy nhién Sap ciing cung cap mot sd tiét dién nam trong céc file .pro kiém
theo ban cai dat. Cac tiét dién nay duogc thiét ké theo chuan cua My¥- AISC,
Canada -CISC, Anh . ..

- Khi khai béo tiét dién nén st dung ky tu ddu dic trung cho tiét dién. Vi dy :
C30x40 (tiét dién cot 300x300. CD60 (cot tron duong kinh 600). D20x20
(Dam tiét dién 200x200).

Hinh m td mot so tiét dién co ban :

|~

B T, e

I e —
T [ ]
e .

*

.
7l

1e section [ Chon tiét dién

SH=R SH=P SH=B
3.1. UlU1 u11eu ve €ac uanmn cong cu ve.

B s (NN HME TOE.

Menu Draw. (luu y 1a chi vé thanh).

f x|
Line Object Tepe Straight Frame
Section WEEh
toment Releases Continuous
' Plane Offset Mormal 0.
Drawing Control Type Mone <zpace bar:

Hai phuong phép v& phan tr thanh :
- Draw frame element : V& frame qua 2 diém (i - diém dau, j — diém cubi)
- Quick Draw frame element : V& nhanh bang cach bam vao diém mot diém trén
ludi
- Céac phuong phép bat diém (Snap)

44 | Points and Grid Intersections | e mét phél’l tu.
i | Ends and Midpaints |

4 || Intersactions | g cua cac phan tir trong qua trinh v& (tir dudi 1én trén va tir
4 _F’arpend___mular Frojections |

| Lines and Edges |

) Ene 6rid e

23
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Nguyén tic chung.
Chon phan tir can bién d6i [Ichon phép bién doi.
Cac cach danh dau phan tir :
Gidi thiéu 3 phuong phap chon phan tir :
- Crossing up,
- Crossing down.
- Intersecting line

Mot s0 cach bién doi : Copy, Qel, Move, Devide, Joint, Conect
Demo tung phuong phéap bién doi.
Copy, cut

-

Change Coordinates by

Delta = .
Delta v .
Delta £ .

] | Cancel |

Devide frame

& Divideinta  1° Frames
Last/First ratio |1

Break at intersections with selected
Frames and Jaintz

k. I Cancel |

Joint Frame : Ndi hai frame

Luu ¥ : 2 Line c6 khac tiét dién van c6 thé Joint. Sap s& 13y tiét dién cta thanh dau
dé gan cho thanh sau khi Joint.

Connect : ndi cac nat cd cung toa do cua cac ph?ln tir thanh mot nat. Khi do cac
phan tir d6 s& c6 chung nut véi nhau hinh thanh lién két.

Disconnect ngugc vdi connect. tich roi nit ca timg phan
tir nhu hinh vé. Khi do6 tai mot toa do ¢6 thé c6 nhiéu hon mot nut.
Show duplicates : Hién thi cdc doi tugng bi trung nhau.
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Change label : danh lai s6 hiéu cua cac phan tr va nat. (cha ¥ phdn menu cia
change label)

3.3. Hién so' @6 hinh hoc va xem cac tham s
- Cach hién so do két cau : 3D,2D
Set 3D view

f i

Wiew Direction Angle Faszt Wiew
= Mt di3 Mt Trén
270 2 Plan HLAne
= 3d 0 0
a| il
90 Elewation W] an
i Mz | ez ]
1] = Aperture 0
ﬂ P
k. | Cancel |

Chu y:
- Hién so do két cdu trén hinh chiéu phdi canh
- Hién so do két ciu trén hinh chiéu truc do
Set 2D view

| 1

Flahe

Y2 plane =
[ %< plane Y=
(¢ %% plane Z= |0

Wiew Direction
* Front Face " Back Face

Ok | Cancel |

Set limits
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|
Diraw Limitz on Plane
Choose Plane
QK.
=y
- HZ
[~ lgnore Limit Settings

Set = Az Limits Seb 'y Awiz Limits Set 2 duwiz Limits

Min 1432 Min 1288 Min 10

Max 432 May 208 Max 288

Show &l Show &l Show 4l
- Di chuyén cac dong ludi : hién tirng méat phang
- Xem cac tham so : tén nut, thanh, truc, tiét dién . . .
! |
Joints Frames/Cables/T endons General iew by Colors of
[ Labels [ Labels [~ Shiink Objects * Objects
v Restraints I Sections [ Extrude Wiew " Sections
I Springs I Releases [~ Fill Objects ™ Materials
[ Local Axes I Local Axes [ Show Edges ™ Color Printer
v Irwisible [ Frames Mot in iew W Show Ref. Lines = ‘hite Background, Black Objects
[ Mot in Yiew - [ Show Extruded Boxes i~ Selected Groups
-
Areas Solids Links .
™ Lahels r r [ Apply to AlwWindows
[ Sections - B
0k

I Local Axes I B 4
[ Mot in Yiew I I

- Phong to thu nho, refresh, Pan, an hién ludi va truc.
4. Khai bao lién két

Assign — Joint — Restraint
- Chon céc nut can gan lién két ndi dat
- M& hop thoai Assign — Joint —
Restraint,chon loai lién két can gan

Festraintz in Local Directionz

[ Tranzlation 1 [ FRotation about 1
[v Translation 2 [ Rotation about 2

v Tranzlation 3 [ FRotation about 3
4.2. Lién két dac biét trong két cau - Release

Fazt Restraints

5. Khai bao cac trwong hop tdi trong : JM| agt,»| 5| e
Define — Load case
Truong hop tai trong 1a cac phuong an tai khac ok |

nhau, doc lap dé tir 46 co thé dé& dang dua vao céc to
hop tai trong. Truong hop tai trong co6 thé chia nhd tuy y, moi truong hgp cé hé so
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riéng d6i vai tai trong ban than (Self Weight Mutiplier), mac dinh cia SAP2000 1a 1 cho
loai DEAD .
Thong thuong ta chia tai trong thanh : Tinh tai (Dead, hoat tai (Live), Tai gio

(Wind), tai dong dat (Quake)....

Delete Load

Loads Click Tax D TT
Self Wweight A
Load Mame Type kultipher Auta Load sl sy Lo | mkilo
C 1
T |DEAD > | [ Modify Load |
I
HT LIVE 0 ﬂ |
G100 WD ] Jzer Defined el fi
GOy WMD ] Jzer Defined | pelit

8

Cancel

Snow(tuyet)Quake (Tai trong tinh do dong dat)

- Sefl weight: h¢ s0 tinh trong Iwgng ban than cho moi phan tir c6 mat trong két
cau ; Néu =0 1a khong tinh.

- Auto Lateral Load [ Néu t6 hop theo TCVN thi cac Iya chon nay khong quan
trong (None). Néu tinh theo cac tiéu chuan nudc ngoai thi ban chon tiéu chuén.
Ban c6 thé thay ddi cac thong sb tinh toan bang cach nhan vao nat Modify
Lateral Load.

- Delete : X6a mdt truong hop tai trong, Toan b tai trong da gan cua truong hop
tai nay s€ bi xoa theo.

Vi du : Khai bao 4 truong hop tii trong :

- TT : type DEAD, hé s6 trong luc (ban than )= 1,1.

- HT : type LIVE hé s6 =0

- GioX : type WIND, hé s6 =0

- GioY : type WIND, hé s6 =0

6. Gan tai trong cho phin tir ciia tirng truong hop tii trong
Cac buéce thuc hién :
- Chon céc phan tir can gan (cht y don vi)
- Chon loai tai trong can gan, khi gan chay :
+ Kiém tra loai tai trong
+ Kiém tra hudng tai trong (theo truc nao cua global hay Local)
+ Kiém tra trang thai gan trong check box (add, replace hay delete)
+ Kiém tra truong hop cia tai trong dang gan
- Pua vao gia tri cia tai trong
T4ai trong ban than :
Chi can khai bao hé s6 Mutiplier trong Load Case (chi y phai khai bao gié tri cua
trong luong ban than W trong Material). Can phan biét hai khai niém sau :
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- Selft -Weight :1a h¢ sO tinh tai trong ban than ap dung cho moi phan tir trong
két cau. No tinh trong lugng ban than theo phuong -Z va ludn c6 gia tri duong

- Gravity : 12 hé s6 tinh tai trong ban than ap dung cho mét sé phan tir nhat dinh
trong két cdu di chon, ¢ thé ¢ cac phuong X,Y,Z. Néu theo phuong -Z thi ¢6
gia tri am .

6.1. Tai trong phan bo trén phan tir

Cac buorc : (Assign — Frame load — Distributed)

Trong SAP2000 mdi phan tir chi duoc phép gan t6i da 4 tai trong tap trung trén
phan tir hodc 4 diém co gia trj tai trong khac biét (461 voi tai trong phan bd khong déu),
do vay trong hop thoai chi c6 4 6 dé vao cac gia tri cua cac khoang céch tai cac diém dat
luc (Distance)- tinh dén dau thanh va gia tri luc tai ting diém (Load).

Khi vao gia tri cho cac khoang cach c6 hai céch :

- Chon Relative Distance from end I : thi cac gia tri nay la ti 1¢ cia khoang
cach tinh tir diém dit lyc dén dau thanh /chiéu dai ca thanh
- Chon Absolute : 12 gia tri thuc ctia d6 dai diém dit lyc dén dau thanh

Xem cac tai trong da gan :

Display — Show load assigns [| Frame/Cable/Tendon Chon trudng hop tai can
xem

Mot sb loai tai trong phan bd trén phan tir cia SAP2000

6.2. Tai trong nut

Cac buodrc : (Assign — Frame load — Point)

Tai trong tap trung tai nut
Assign — Joint Load— Force

Joint Force Erame Point Loads

Tai trong tap trung trén phan tir
Assign — Frame Load —Joint

X

Units:
Load Load Case Name [TT | [Ton,m.C =]
Loads A .
Load Type and Direction Options
Force Gl
* Foces © Moments (" Add to Existing Loads
Force Gl .
Coord Sy |GLOBAL - * Replace Existing Loads
ez Direction | Gravity - i Delete Existing Loads
b t .
omen Faint Loads
Moment § 2 3 4
Distance  |0. |o25 [075 [1
Mament
Load 0. 0. [0, [o
* Relative Distance from End-I ™ Absolute Distance from End-l

Cancel

Display — Show load assigns [Jomt sau d6 chon truong hop tai trong can xem.

6.3. Tai trong phan bd hinh thang.

28

Nguyén Lé Hodi — DT-0977.290056 — 095.3451080



Bui giffng Tin héc @ng déng trong thiOt kO

da=10
db=186
u2a=10
u2b=10
AX|S 2 da=4
A db=10 & & 54
u2a=5
u2b=5
A A L 10
5
- AXIS 1
- 4 ——m
4 ——™
- 16 —m
- 20

Figure 27
Examples of Distributed Span Loads

AXIS 3 da=4
A da=0 db=16 da=16
db=4 uda=5 db=20
u3a=0 N u3a=5

u3b=5 ; - u3b=0

el
o 20

Tai trong c6 thé 1a moment hodc lyc phan bé trén phan tu, tai nay dugc dac trung
bai cuong do tai trong tai cac diém khac nhau trén két cau.
Cac buéce thuce hién.

- Chon phan tir [ Assign[JFrame\Cable\Tendon[/Distributed...
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Frame Distributed Loads k

Initz

Load Case Hame |DE.-“-‘-.D ﬂ |T|:|n, m, j
Load Type and Direction Dptionz

(+ Forces © Moments ™ Add ta Existing Loads

Coord Sys |GLDB-¢"-L ﬂ {* Replace Exizting Loads

Dhirection |Gravit_l,l j (" Delete Exigting Loads
Trapezoidal Loads

: 2 3 4
Distance  |0. 0.25 0.75 .
Load \0. o o 1)
* Relative Distance from End-l " Absolute Distance from End

Iniform Load

Load 0. LR Cancel

6.4. Tai trong nhiét.
Tai trong nhiét trong sap dugc chia lam 2 loai
- Tai trong do sy chénh lénh nhiét do giira bo phan tong két cau, gay ra bién
dang nhiét trong cac phan tir. Bién dang nay dugc tinh theo cong thirc

g, =AAl, (trong 6 # 1a hé s6 din no nhiét, Al 13 d6 chénh Iénh nhiét do

duoc tinh béng hiéu cta Nhiét d6 chuan (tng suét nhiét ban dau trong két cu
bang khong) va nhiét o gay tai trong).

- Tai trong do sy chénh 1¢ch nhiét d6 gitra 2 tho cua phan tir. Dic trung boi gia
tri Gradient nhiét d¢ t2,t3 thay d6i tuyén tinh theo cac truc 2,3 cua phan ttr. Tai
trong nay gay ra bién dang u6n va ng suat udn trong mat phang (1 -2) va (1-3).

- Gradient nhiét la sy thay d6i nhiét do trén mot don vi chiéu dai cua phan tir, n6
c6 gia tri duong néu nhiét do giam mot cach tuyén tinh theo chiéu duong cia
trucj toa d§ dia phuong. Gradient co gia tri zero tai truc trung hoa, do vay bién
dang doc truc s& khong duogc ké dén.

Trinh ty khai bao :

- Chon phan tir[Jmenu AssignDframe\Cable\Tendon Loadl I Temperature

- Tai nhiét do 1a mot hang s6 : Temperature (gay bién dang doc truc),
Temperature Gradient 2-2 (gay bién dang udn trong mp (1-2)), Temperature
GradieNt 3-3 (gdy bién dang udn trong mp (1-3)).

- Tai trong nhiét thay ddi theo Joint Pattern
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Frame Temperature Loading

Load Case Hame |DE.-“-‘-.D ﬂ
Type Options
" Temperature " Add to Existing Loads
{* | Temperature Gradient 2-2 i* Replace Existing Loads
" Temperature Gradient 3-3 " Delete Existing Loads
Temperature
{(« By Element
Temperature |0
" ByJoint Pattern Cancel
Pattermn
kA uiltiplier
AT {10 ML -100
il
= +
=
L0
¥l M0 Lol
Value D Cz

7. To hop tai trong
T6 hop tai trong 1a cdc phuong 4n tai can tinh trong thyc té (dua ra két qua) dya
trén cac truong hop tai trong da khai bao. Trong mdi to hop tai trong co thé xép nhiéu
truong hop tai trong mot luc va mdi THTT c¢6 thé c6 hé s to hop khac nhau.
Cach khai bao t6 hop :
- Chon tén (Name)
- Chon phuong phap t6 hop(Type)
- Pua vao hé s t6 hop cho timg trudong hop TT tham gia trong t6 hop nay
(Define)
Ciac dai hrong trong To6 hop tai trong (Load Combination)
- Tén t0 hop: Combo name
- Kiéu t6 hop : (Type)
+ Add : t6 hop theo PP cong tung thanh phan ciia to hop
+ Enve : Tinh to hop Bao ndi luc
+ SRSS: Cin cta tong binh phuong cac trudng hop tai trong
+ ABS: Tri tuyét ddi cta cac trudng hop tai.
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- Scale factor : H¢ s6 t0 hop, tire 14 hé sb t6 hop cia tirng trudng hop tai trong
trong mat to hop tai trong. Theo TCVC 2737-97 ta c6 céc truong hop tai trong

sau:

+ THCBI1: 1 TH dai han + 1 TH ngin han nguy hiém nhat
+ THCB2: 1 TH dai han + 0.9 TH (nhiéu truong hgp ngan han)
+ THPBI1: 1 TH dai han + ? x ngan han + ? x ddc biét (tuy truong hop cu

thé)

+ THPB2: ngan han khong ké tai trong gio.
- Vidy : Chung ta c6 cac truong hop tai sau : TT, HT, Giox, Gioy. Khi d6 ching
ta s€ ¢c6 5 Combo, cu thé nhu sau :

o Combol
o Combo2
o Combo3
o Combo4
o Combo5

: TT+HT

: TT+0.9HT+0.9Gi1ox
: TT+0.9HT+0.9Gioy
: TT+0.9HT-0.9G1ox
: TT+0.9HT-0.9Gioy

Define Response Combinations

Cambinations Click. ba:
COMB1 e B Nt
COMBZ
COME3 Modify/Show Combe... |
COMB4
COMES ﬂ |
Bao

L

EIK|
_ Carcel |

Cancel
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Response Combination Data

Fezponse Combination Hame |EEIMBE

Combinations

COME

Combination Type Linear Add -
COMEZ2

COMEZ Drefine Combination of Case Results

Caze Mame Caze Type Scale Factar
S |DE,-'1'-,D ﬂ|Linear Static

HT Linear Static ) Add
G0 Linear Static:

b dify

Delete

8. Kiém tra mé hinh :
8.1. So' dd hinh hoc. 7
Trudc khi hoan can ki€ém tra lai so do hinh hoc. Cac lién két n6i dat dé khang dinh
hé khong bién hinh. Hién so do tinh toan theo tirng loai tiet dién dé dam bao tiét dién
gan cho thanh la chuan.
8.2. Tai trong
Kiém tra lai tai trong trong tung truong hop tai trong.
II. Tinh toan
1. Khai bao két ciu
Khai bao loai mo6 hinh tinh toan
- Theo khung phang, hay khung khong gian (Analyze! Janalysis options).
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Analysis Options k

Ayailable DOFs

Fazt DOFs
Space Frame  Plane Frame Flane Grid Space Truss

a s -

P L

#< Plane #1 Plane
Aocezs Databaze File

[ Autamatically zave Accezs Databasze file after analysis

- Can chtl y cac bac tu do khi bo di.
- Xac cac to hgp va truong hop tai trong can tinh toan (Analyze! |Set analysis
Cases to Rum).

Set Analysis Cases to Run k

Click ta:
Caze Mame Type Statusz Action
DEAD Linear Static Mat Bun Run |
rODAL b odal Mot Run Do not Run
HT Lirear Static Mtk Fun Fiun |
GI0 Linear Static Mot Run Run

GIOY Linear Static Mat Run Run |

Run/Do Mot Runéll |

Delete All Resultz |

| Allow &nalyziz to Be Cancelled

Fun How

Cancel

- Khai béo céac gia tri n€u can tinh tan s6 dao dong

2. Phan tich két cdu
Cac loai phan tich :
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Phan tich tinh : chi chiu tai trong tinh
Tinh dao dong riéng : khai bdo Mode shape
Phén tich P-Delta: bai todn 6n dinh (chon P-Delta)
Phan tich dong :

+ Tai trong diéu hoa (Harmonic steady-state )

+ Phan tich ph6 phan tng (Response spectrum )TT c6 gia tdc nén

+ Phan tich theo ham thoi gian (Time History): tuyén tinh,phi tuyén
Phén tich véi tai trong di dong : bai toan cau (Moving Load )
Céc kiéu phan tich dugc thyc hi¢n mot lan ¢6 thé in riéng hoac td hop véi nhau
Bai toan dao dong: Cac trudng hop tinh tai cu thé dung khi tinh dao dong theo
phuong phap Ritz vector.

- Bai toan tai trong theo thoi gian (Time history).

Bai toan dao dong riéng (Dynamic Analysis)T: dao dong; f: Tan so; T=1/f
Phan tich Eigenvector

Analysis Case Data - Modal

Analyziz Caze Type

Analysis Case Name |ACASE1 Set Def Mame |M|:u:IaI ﬂ
Stiffriess to Use Type of Modes

f* Zero Initial Conditions - Unstressed State f* Eigen Vectors

i~ " Ritz Vectors

3

Mumber of Modes

b amirnurm Mumber of Modes 12
Minirmurm Mumber of Modes 1

Loadz Applied
[ Show Advanced Load Parameters

Other Parameters

Frequency Shift [Center] 0
Cutaff Freguency [Radiuz] 0.
Convergence Tolerance 1.000E-07 M

+ Gan khdi luong tap trung (Xem lai don vi khi tinh theo phuong phap Eigen thi
khéi lugng m=P/g)

Khéi lwong cua cac phan tir khong phai tinh, SAP ty qui doi

Khéi luong con lai tinh qui d6i vé nit (Thuong tinh khdi luong ciia ca ting rdi chia
cho sb nat chinh (ta1 vi tri c6 cdt, 101)).

Chi tinh khéi luong cua tinh tai va hoat tai dai han. (xem TCVN2737-95)

Chi nhap khéi lugng gy luc quan tinh [1 Menu Assign [] Masses [ Direction 1, 2
(bo phuong 3(z)va khong nhap moment quan tinh)

Pé tim cac dang dao dong theo Eigenvector can xac dinh céac thong sb sau

S6 dang dao dong can tinh (number of mode): n (>=10)
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shift: (Center)=0

cut: gia tri tan s6 gidi han. (radius)(=0 hodc bang f; khi tinh gi6 dong)

tol: Gia tri hoi tu (Tolerance)

S6 dang dao dong gidi han boi dong thoi ba diéu kién : n, shift, cut.

|f - shift|<=cut

Chuy:

Po6i v6i Sap phién ban dudi 9.0. Tan s6 dao dong ciia cong trinh dugc khai bao
trong Analisis options.

Pbi v6i Sap phién ban tir 9.0 trd vé day. Cac truong hop tinh toan duoc dit trong
menu Define[ analysis cases.... Cac truong hop phan tich két cau d6i vdi Sap 9.0 bao
gom:

Analysis Case Data - Linear Static

Analysiz Caze Type

Analysis Case Name |4CASET Set Def Mamne |Statiu:

Stiffnezs to Uze

f*  Zerm Initial Conditions - Unstressed State v |Modal
Responze Spectuum

~ ¢~ | Time History
Mawving Load
™ |Buckling
Steady State ™

Loads Applied
Load Type Load Mame Scale Factar

Load T [

&dd

Cancel

i

- Static (tai tinh):

+ Linear. Dy 1a loai thong dung nhat. Tai trong dugc ap dung khong bao
gdm cac anh hudng cua tac dung dong.

+ Nonlinear. Gan gidng nhu tai Linear, tai duogc 4p dung khong bao gém
anh huong cta tac dung dong. Tai ndy thuong ap dung dé phan tich cable,
cac trudng hop c6 ké dén cac hiéu tng (effective stiffness - hiéu tng ké
dén su thay ddi hinh dang cua két cdu, effective Damping - hiéu tng tat
dan ctia dao dong...). Va cac bai toan phi tuyén khac.

- Modal . Tinh céc tan d6 dao dong cta két ciu (dynamic modes of the
structure)bang cach str dung 2 phuong phap Eigenvector hoic Ritz-vector
(xem trong tiéu chudn). Trong trudng hop khong chét tai, ta thuong sir dung
phuong phap Ritz vectors.
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- Response Spectrum (tai trong phd): Tinh toan sy anh hudng t&i két cdu gay
nén boi acceleration loads (tai trong quéan tinh). Anh hudng béi ham tai trong
phd (response-spectrum functions).

- Time History:

+ Time History. Dung dé phan tich tai thay doi theo thoi gian. Phu thudc
vao time-history functions. Bai toan c6 thé duoc giai theo 2 phuong phap

e [Linear Modal

e Linear Direct Integration
+ Nonlinear Time History. Dung dé phén tich tai thay doi theo thoi gian
mot cach phi tuyén. Phu thudc vao time-history functions. Bai toan ciling c6
thé duoc giai theo 2 phwong phap

e [Linear Modal

e Linear Direct Integration

Moving Load. Tinh toan tai trong dong, thuong 1a cac tai trong dong ctia xe

theo lan, dung cho tinh toan anh hudng cia tai trong dong d6i vai cac cong

trinh cau.

Buckling. Kiém tra mét 6n dinh (cuc bo va tong thé)dudi anh hudng cia tai

trong tac dung (Calculation of buckling modes under the application of loads).

Steady State. Phan tich trang thai 6n dinh cta két cdu dudi anh hudng cia tai

trong diéu hoa, tai trong c6 tinh chu ky theo thoi gian (cyclic (harmonic,

sinusoidal)loading at one or more frequencies of interest).

Power Spectral Density. A power spectral density (ndng lugng mat d0 quang

phd)analysis case solves for the response of the structure resulting from cyclic

(harmonic, sinusoidal)loading over a range of frequencies, and then integrates

the resulting spectrum weighted by a probabilistic power-spectral-density

function to get a root-mean-square (RMS)expected response.

M. Xem két qua
Két qua ctia SAP2000 c6 thé xem bing do hoa (cac biéu d6, hinh v& ) hodc qua céac
bang chtra dir liéu theo dang Text hoac ciu trac dua trén cac co so dit liéu cua Excel,
Access . Bé xem két qua thuong thao tac mot s6 phan sau :
- Chon 1- 4 cira s6 hién : Option Window
Chon cac dbi tuong mudn xem két qua (théng thuong 1a ca két cau )
Chon truong hop hodc t6 hop mubn xem
Chon thanh phan dit liéu vao (cac khai bdo mé hinh )ho?c két qua da tinh
(chuyén vi, ndi luc...)muén hién
- Céc loai tép tin : Dit liéu du vao : *. sdb, *.$2k,
- Két qua : *.out, *.txt, *xls, *.mdb
1. Trén d0 hoa
1.1. Quy dinh chung
- P, the axial force

- V2, the shear force in the 1-2 plane
- V3, the shear force in the 1-3 plane
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- T, the axial torque
- M2, the bending moment in the 1-3 plane (about the 2 axis)
- M3, the bending moment in the 1-2 plane (about the 3 axis)

u2 jrl r2 /',1

Local 2 Force Local 2 Moment

-
-

X “ Global ™Y

1.2. Xem so dd hinh hoc

Display — Undeformation Shape

Xem cho ting trudng hop va timg loai tai trong trén nat hodc trén phan tir (c6 thé
hién ca gia tri). Phan nay dd hoc ¢ phan nhap tai, xem tai.

1.3. Xem so d0 tai trong tai trong
Display [] Show Load Assign
Hién cac so do tai trong muc dich kiém tra lai cac truong hop tai da gan. Co thé
hién :
- Hién cho tung truong hop tai tong (Chon Load name)] chon Joint - Frame -
Area - Solid — Link.
- Hién hinh dang va gia tri (Value):
- H¢ toa do khi hién (Coordinate Sys)

1.4. Xem cac dai lwong da gan cho két cAu
Display [1 Show Misc Assign

1.5. Hién céc biéu dd chuyén vi
Display (] Show deformed Shape
Chon trudng hop / t6 hop mudn hién Case/ Combo
Chon ti 1€ khi hi¢gn Scaling
Chon kiéu hién : (d6i vi Sap phién ban trudc 9.0)
- Wire : Hién so d6 KC (md)va dang chuyén vi
- Cubic : Chi hién dang chuyén vi
Chon kiéu hién : (d6i véi Sap 9.0)
- Wire : Hién so d6 dang chuyén vi ctia cac nat (cac thanh duoc nédi thang gitta 2
nut)
- Cubic : Hién chuyén vi clia ca nit va bién dang cua thanh.
Pon vi chuyén vj tai nut :
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- U1,U2,U3 : don vi chiéu dai
- R1,R2,R3 : don vi Radians

1.6. Hién cac biéu dd ndi luwc

Display [| Show Forces/Stress

Chon truong hop-T6 hop (Case/Comb)

Chon dbi tuong hién :

Joint : Reaction-Sprring

Frame/Cable : 6 thanh phan noi lyc: Axial - Shear -Moment
Shell, Planes . . .

Scaling : chon ty 1€

Option : Fill - t6 mau; Show value - sg1 -c6 gia tri

2. Hién céc biéu do
Display [J Show Virtual Work Diargam: hién bi€u do theo mau.

2.1. Xem cac duwong anh hudéng
Display (] Show Influence Lines

2.2. In cac biéu do
In tryec tiép :
Hién biéu dd can in trén man hinh
Lua chon mdt s thudc tinh:
- Option [] References/Dimesnion: Line Thickness ;
- Font size Option [ Color - Device
Cai dat tham s in : File[/Print Setup for Graphics : ¢& gidy-may in-kho gidy . . .
Nhén File [] Graphics (chu ¥ dit may in den tring)
C6 thé diéu chinh nét v& trong cac graphics qua Option — Preferences — Line
thickness : nét vé khi in ra (hodc Sreen thickness : nét v€ hi¢én trén man hinh)
Xuit cit dan hinh vé ciia SAP2000 sang cc file anh :
Hién biéu dd mudn hién trén man hinh
Nhan Print Screen
M6 chuong trinh db hoa (Paint): nhan Paste (c thé cét ting phan theo ¥ mudn,dan
vao Text hodc cat vao tép)

3. Trén tép vian ban va cac co s& dir lieu khac
Cac két qua s€ dugc luu trong file *.out hoac mot sb file dang van ban hodc
database .
File — Print Output Table : co thé in theo dang Text, Excel, hodc dua ra file
Xuit sang cac co so dir li¢u khac : xIs, mdb co thé tao ra nhiéu tién ich cho tinh to
hop va tinh thép sau nay (phan nay sé& néi rd trong chuong 5)
4. Xuit két qua ra AutoCAD
File [1 Export [] DFX autocad file. Toan bd mé hinh hodc nhitng gi dugc chon s€

duogc xuat sang file DFX.
Cac buoc
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- File — export —DXF —Open (cht ¥ nhan vao file SAPDXF.DXF, néu khong
c6 trong thu myc chira SAP thi phai tim dung thu muc chtra file nay)sé mé mot
hop thoai .

- Thay dbi cac tham s trong hop thoai Frame —Frame, Joint —Joints . .. (co
mit trong két cau)

- Khai bao té€n va thu muc chira t€p DXF s tao

- Péi véi cac hinh vé& 3D, sau khi dd & AutoCAD, c6 thé cho hién theo tirng mit
phang hodc khong gian qua viéc Iya chon cia Vpoint. Pé viét chit, chon UCS
cho mit phang XY: UCS —X —90° (dua khung khong gian vé phang); hoic
UCS — ZA — chon hudng z di xudng (| ), g6c 0,0 .

IV. Céc phin ning cao

1. Khai bao group
Nhém 13 mot chirc ning rat manh SAP, cho phép nguoi sit dung dua mot sd phan
tor c6 cung dac diém nao do6 gop lai véi nhau va dat mot tén. Pé khai bdo nhom c6 thé
dung hai cach :
- Khai bao tén ctia nhom trong Define sau d6 danh dau cic phan tir ctia nhom
d6 va gan cho tén nhom da co (Assign [] Assign to Group )
- Vira khai bao tén nhoém vira gan cac phan tir cho nhom ludn : vao thang Assign
[1Group
Nhom c6 thé dugce sir dung trong qué trinh chon phﬁn tur, gan vat li€u, gan tai trong
. Menu Selectl | Groupl | chon tén group.
Chu y
- Cac nhom co thé nam trong nhau (trong G2 c6 thé c6 G1 va thém mot s6 phan
tir khac)
- Dung nhom trong nhiéu truong hop rat tién loi khi can chon hodc loai bo mot
$6 phén tu, dac biét tién dung trong viéc phan nhém céc phﬁn tur.
- Viéc gan Group cho mot sb phan tir phai qua 2 bwée (dinh nghia va gan)

2. Mt s6 cach bién doi nang cao Replicate
Chon dbi tuong [ Edit[/Replicate
bay la cac Iénh sao chép d6i tugng theo nhiéu cach khac nhau, véi SAP2000 V.8
c6 thé Iya chon mot sb thugc tinh (vi du Section, Release, Regid, Load . . .)trong qua
trinh sao chép hodc sao chep tat ca cac thudc tinh cua d6i tuong gdc.
Sau khi sao chép c6 thé giir lai ddi twong goc hodc xoa di (Delete original Objects
).
Cac buoc thuc hién voi cac 1€énh nay :
- Chon dbi tugng goc
- Pua vao cac khoang cach di chuyén theo cac phuong X,Y,Z (v6i 1énh
Linear)hodc khai bao truc quay (truc d6i xtrng )voi 1énh Radial va Mirror .
- Khai bao s6 d6i twong mudn tao thém (Number )
Voi chttc nang Radial :
- C6 thé chon tryc sin ¢6 lam truc quay
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- hodc khai bao truc quay méi qua hai diém trong khong gian (3D- Rotate ),dua
vao toa d0 X,Y,Z cua hai diém nay .

- Hodc dua vao mot diém dé xac dinh truc quay trong mat phang cta hai truc kia
(vi du dé quay quanh tryc X chon Rotate axis (X)> Coordinate Points on YZ
Plane .

- Nén dung chtrc ndng tao h¢ toa d0 madi (truot géc toa d@)dé xac dinh tryc quay
trude khi dung 1énh cho hi¢u qua .

V&i Mirror : ciing ¢ thé khai bao truc Mirror qua hai diém bat ky

3. Select va Deselect

Groups : chon theo group

Frame Sections : theo tiét dién Frame

Cable Properties : Theo dac tinh ctia Cab
Tendon Properties : theo dac tinh cua tangdo
Area Section : theo tiét dién phan tir shell

Solid Properties : theo dic tinh cua phan tir khbi
Label : theo Nhan

4. Label - S6 hiéu ciia thanh

Khai niém

Phuong phéap : menu Edit[ | Change labels

- Prefix : ky ty ding trude s6 hiéu (tién to)

Next number : s0 thir tu bat dau cua d6i tuong
Increment : budc gia cia s6 hiéu
Select Element : d6i tuong dugc chi dinh
Relabel order : tht ty wu tién danh sb lai
Vi du : chon frame sb 215 trong so dd két cau.

5. Piéu khién hién thi
Option [ | References/Dimesnion:
- Line Thickness
- Font size Option
- Zoom factor
- Screen snap and selection

6. Merge Joints va chuyén hé toa dd
Merge Joints
- Muc dich
- Phuong phép :
Chuyén hé toa do (Option[lset coordinate system)

7. Khai bdo thanh c6 tiét dién thay déi :
Assign [ Frame/Cable!/Section [I1Nonprimastic
Chi 4p dung cho phan tir thanh, dé khai bao, vao chirc ning Add Nonprimastic (va
phai c6 it nhét hai loai tiét dién da khai bao)
Tiét dién thay ddi c6 thé bién ddi déu hoic giat bac
Céc tham sd va cach 1am : Vi du mot thanh c¢6 tiét dién thay doi trong 3 doan théng
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i
S1 L D1 D2 D3
YFS}’ 1.5m Start = S3(40x30)
S2(20x30) 92
—t End =S3 S2 S1(30x30)
D 2.5m Length=0.2 (1m) 0.5 (2.5m) 0.3 (1.5m)
Ltype = variable (A') variable (A)
variable|(A)
S3 E33 =linear linear linear
S$ D1 m E22 =liear linear linear
i
> length of the segment.
ng the length of the segment.
he length of the segment
éu, cua Sap, phai tinh cac dac
- . Koan. ..
Ap dung
- Thuodng dung trong bai tap co hoc két cau, két cau ma tiét dién 1a t6 hop cua
nhiéu tiét dién co ban. Tinh két ciu khong quan tdm dén chuyén vi ciing c6 thé
dung.
Khai bao
Section Mame FSECT
Froperties
Crozz-zection [axial] area 1. Section modulus about 3 axis 1.
Tarsional constant 1. Section moduluz about 2 axis 1.
Mament of Inertia about 3 axis |1 Plastic: modulus about 3 axiz 1.
Mament of Inertia about 2 axis |1- Plastic: modulus about 2 axiz 1.
Shear area in 2 direction 1. Radiuz of Geration about 3 axis 1.
Shear area in 3 direction 1. Radiuz of Geration about 2 axis 1.
.................. T Carcel
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- Menu Definel [Frame Section

- Add General

- Corss Section (Axial) Area...: Dién tich tiét dién (A)

- Tosional Constant: M6 men quéan tinh chéng xoan. (J)

- Momen of Inertial About: m6é men quan tinh quay quanh(3 =truc3) (133, 122)

- Shear Area: Dién tich cit (As)

- Section Modulus About 3(2) Axis: M6 men chéng udn (W=I/ymax; Chit nhat
W=bh2/6)

- Plastic Modulus About 3(2) Axis: M6 men déo (Wp=W/1.3)

- Radius of Gyration About3(2) : Ban kinh quén tinh (r2=I/A)

- OK [ Ra man hinh khai bao tiét dién

- Material Name

- Chon Material

- OK

Théng s6 hinh hoc va co hoc ciia tiét dién

Khai bao vat li€u. cac thong s6 vé co hoc cua tiét dién phu thudc vao khai bao vat
liéu nhu ching ta d3 noi trong phan trude :

- The modulus of elasticity, el, module dan hoi, dung cho d6 cung doc truc va
doc climg chong udn

- The shear modulus, g12, module chéng cat, dung cho a6 cing chéng xoan va
d6 ctimg chdng cat ngang. g12 duoc tinh tir Hé s6 Poisson ul2 va el

- The mass density : khdi luong riéng (khéi luong trén mot don vi thé tich), m,
dung dé tinh khéi lwong cua phan tir (element mass)

- The weight density : trong lugng riéng (trong luong trén mot don vi thé tich),
w, dung dén tinh tai trong ban than (Self- Weight Load).

- The de sign-type indicator, ides, (chi s6 kiéu thiét ké), dung dé quy dinh kiéu
phan tir s& dugc thiét ké 1a thép (steel), bé tong (concrete), nhom (aluminum),
cold-formed steel, hoic khong thiét ké (no de sign).

Khai bao tiét dién, cac thong s6 vé co hoc s& phu thudc vao hinh dang tiét dién
(néu sir dung loai tiét dién c6 san) hodc phu thudc vao cac thong sb khai bao néu sir
dung tiét dién dang general. V& co ban ching ta c¢6 6 thanh phan co hoc sau :

- The cross-sectional area, a, dién tich mit cét ngang. Khi d6 d¢ cung doc truc

cua tiet dién c6 dang a -el

- The moment of inertia, i33, moment quan tinh truc 3 dung xac dinh kha nang
chéng udn cua thanh trong mit phang 1-2. The moment of inertia, i22, moment
quén tinh truc 2 dung xac dinh kha nang chdng uén cua thanh trong mit phang
1-3. Tuong Umg vé6i no ta cd dd cimg chong udn duoc xac dinh theo cong thire

i33 ‘el va 122 -el;
- The torsional constant, j, moment quan tinh chdng xoan. Do cimg chdng xoan

dugc xac dinh theo cong thirc j-g12. Cha ¥ rang moment quan tinh chéng xin
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chi gidng moment quan tinh cyc (polar moment of inertia) trong truong hop
tiét dién tron, tat ca cac loai tiét dién khac hai thong sb nay la khac nhau.

- The shear areas, as2 and as3, dung dé xac dinh do cing chong cat ngang trong
mit phang 1-2 va 1-3. Tuong (g véi no ta c6 dd cimg chong cat ngang as2

-g12 va as3 -g12. Vi ing suat cit ngang cua tiét dién co dang parabole va dat

max, min tai duong trung hoa cia tiét dién, do vay khi tinh toan bién dang cat
ngang chiing ta phai nhan véi mot hé sé diéu chinh n (theo sirc bén vat lidu).
Trong sap nguoi ta tich hop n vao trong dién tich chdng cit ngang. Do vy as2
va as3 khac a. Va as2, as3 duoc xac dinh nhu sau (theo tai li€u cua sap):
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Section Description Sﬂé%?gga
l Rectangular Section .
. _I Shear Forces paralieltothebord '6bd
_l directions
(PR
[ 4y
7 " 1
. Wide Flange Section 5{,-3 te by
_£1T ShearForces pardliel toflange
ool T
=<
Wide Fange Section t o d
- 1 shearForces pardlieltoweb w
L
. Thin'Walled
— /:_‘ Circular Tube Section mrt
™! shear Forcesfrom anydirection
? Solid CircularSection y
— Shear Forces from anydirection 0.9 ur
D ThinWalled
. Rectangular Tube Section 0t g
¥ Shear Forces parllel fo
4 d-direcfion
M General Section ,
- Shear Forces pamallel fo Ix
| Y-direction
% * f | .= moment ofinefiaof y
o n 1 _ P
! I»? NN L sechag about XX [ )
| Ny b [ Ju' biy)
N - Q)= [nbnjdn Y
3 =] \rll_;

Property Modifiers, cac thong s6 co hoc ¢6 thé dugc nhan véi mét ti 1é diéu chinh
scalefactors to modify . N6 dugc sir dung rat hiru hiéu trong nhiéu truong hop. Vi duy ta
c6 thanh thép tiét dién t6 hop boi 2 thanh thép hinh chir I dit song song theo truc 2, nhu
vay ta khai bdo tiét dién chir I, sau d6 diéu chinh moment quan tinh theo truc x 1&n 2 lan,

dién tich cit ngang ting 2 lan,..... Sa cho ta hiéu chinh c4c thong s6 nhu sau :

- The axial stiffness a el (d0 cing doc truc)
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The shear stiffnesses as2 -g12 and as3 -g12 (d6 cting chdng cit ngang)

The tor sional stiffness j-g12 (46 cimg chdng xoin)

The bending stiffnesses i33 el and i22 -el (d cing chéng udn)

The section mass a‘m + mpl

The section weight a-w + wpl

(trong d6 wpl va mpl 13 phan khéi lugng hodc trong lugng s& cong thém vao, don
vi la trong luong, khéi lugng trén mot don vi d6 dai, str dung ddi v6i dang thanh co tiét
dién thay d6i. Mic dinh, cac gia tri nay bang khong d6i véi moi tiét dién)
Ta c6 2 cach dé gan ti sd nay
- Cho tt ca cac thanh c6 cung tiét dién
- Cho mdt s6 tiét dién nao do.

9. Phan tir Frame c6 tiét dién Auto Seclect:

Nhom cac tiét dién da c6 vao mot nhom. Kiéu nhom nay goi 1a Autoselect. Thudng
dung voi két cau thép. Tinh cho bai toan Optimazation t6i wu ho4 tiét dién.

Khai bao:

It nhat phai co hai loai tiét dién:

- Menu Definel |[Frame Section.

Add Auto Select.
Auto Seclect Section name.
Chon cac section da khai bao dua vao danh sach cuia Auto select.
Add, remove.
- OK.

Chu y:
- SAP2000 lay d6 ctng trung binh cua céc loai tiét dién trong auto select khi xac
dinh no1 luc.
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Auto Selection Sections k

Auto Section Name [&UTOT

Choosze Sections:

List of Sections Auto Selections
P8
P10 fdd >

Starting Section

| Median |

Cvenanite, .

] | Cancel |

10.Giai phong lién két (Release)

Continous _____
Joint T Axis 1
r Pin Joint£

-
Axis 2 : /
Continous
\ II/" Joint /
Z
Global X

T

For diagonal element: R3 is released at end J

Figure 24
Frame Element End Releases

Sap 2000 cho phép ta giai phong lién két tai 2 dau cua thanh. Nhin trén hinh v&,
thanh xién (diagonal element) lién ctng tai diém I va lién két khop tai diém J. Hay noi
cach khac ta giai phong lién két xoay (R33) tai diém J. Khi d6 moment tai diém J s&
bang khong.

Sap chia viéc giai phong lién két 1am 2 loai

- Unstable End Releases : Giai phong lién két khong on dinh[]gay ra hé bién
hinh (thanh duoc tach ra khoi hé ¢ hodc mot sé chuyén vi nao do)
- Stable End Releases : Giai phong lién két van dam bao hé bat bién hinh.

Trinh tu khai bao :

Chon phan tir Assign[ | Frame[Release...

- Start, end : lién két tai diém dau (1), cudi (J) cta thanh.
- Cac thong sb khac tu dich
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Chuy:

- Tur Sap v9.0 tr& vé day, co thém céc lwa chon Frame Partial Fixity Springs.
Ban c6 thé thay lién két ctrng bang lién két dan hoi tai dau I va J cua thanh.
Don vi dién vao 1a force/length hodc moment/radian.

- Muén gén lién két dan hoi vao dau thanh, trude tién phai giai phong lién két tai

dau thanh do.

Frame Releases

Ayial Load

Shear Force 2 [Major]
Shear Farce 3 [Minor)
Torsion

koment 22 [Minor)
kament 33 [Major)

[~ MoReleaszes

Release Frame Partial Fixity Springs
Start  End Start End

r - | |

- |

r | |

r r | |

r | |

v oo |
ITI Cancel

11. Khai bao Output Station cho Frame

Output Station cia mot frame 14 s6 diém trén frame ma Sap s& tinh toAn moment
va chuyén vi cho frame. Néu Output Station cang 16n thi bi€éu d6 moment cua thanh
cang tron. So sanh 2 truong hop dudi day khi khai bdo Output Station bang 2, bang 3,

va spacing=0.5:

AN AN

Néu Output Station cang 1én thi téc do
tinh toan cang cham, nén tuy theo tinh chat cua
bai toan ma ta dat Output Station nhiéu hay it.

Cac buoc thuc hién :
- Chon thanh [JAssign

[ Iframe\cable\tendon Output Station.

- Max Station Spacing : Khoang cach

16mn nhat gitra 2 diém xuat noi luc

" Max Station Spacing

*  Min Mumber Stations

Assign Output Station Spa-::ingh

—
—

Cancel |
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- Min Number Stations : S6 luong diém xuét ndi lyuc.

12.Khai bao vi tri ngam cho Frame
Phan tir thanh dam trong két cau duoc mé ta bai duong truc thanh nbi béi hai nut.
Mich dinh chiéu dai cua thanh tinh ca phan thanh bi giao véi cot (nhu hinh v&). Viéce trir
phan giao nhau cta gidm véi cot ¢ kich thudc 16n s& lam giam chiéu dai tinh toan ctia
thanh ddm mot cach dang ké. Do vay Sap cho phép ta ké dén chiéu dai ving cing cta
dam giao v&i cot thong qua 2 tham s6 (End-I)va (End-J). Khi d6 chiéu dai tinh toan cta
dam s& duoc tinh theo cong thirc sau :
Lc=L-Rigid*(EndI+EndJ)
Trong do
- Lc : chiéu dai tinh toan cua thanh
- L : Chiéu dai thyc cua thanh
- Rigid : Hé s6 d6 ctng (ly gia tri tir 0-1). Chinh 14 Rigid-zone factor. Hé s6
nay duoc dung dé thay doi kich thudc Ioff, Joff. Noi cach khac :
Joff=EndI*Rigid. Joff=EndJ*Rigid
Viéc giam chiéu dai tinh toan cua thanh s& anh hudng dén nhiéu yéu t6 khac nhu
ndi luc thanh, tiét dién cua nhitng thanh co tiét dién thay ddi (Non-prismatic
Elements).....

’_% Frame End Length Offsets
- Clear Length 1, - k

| H‘éﬁgﬁm TN J End QOffset Along Length
loff ..————End Offsets ——— jofti B i " Automatic from Connectivity
{« [Define Lengths
Support Face
EndH [0,
| |
End-) |IZI.
Rigid-zone factar |
v Y
€ | | ¢
k. I Cancel |

13. Khai bao nhiéu hon mot hé toa do.
Phuwong phap :
Menu DefinelJcoordinate systems/grids
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Coordinate/Grid Systems

Systems

GLOBAL
C5%51

Click, to:
| Add New Sustemn .

Modifu/Show Syztem...

]
Add Copy of System... |
|
|

] Cancel |

Xem bai tap chuyén ddi hé toa do.

Nguyén Lé Hodi — DT:0977.290056 — 095.3451080

50



Bui giffng Tin héc @ng déng trong thiOt kO

CHUONG 4 : KET CAUTAM VO

I.  Thiét 1ap mo hinh tinh toan
1. Thiét 1ap so @6 hinh hoc

1.1. Tir thw vién miu :
Tu thu vién mau da co :

- Gi6i thi€u cac dai lugng trong cac bang ctia h¢ vo : Shear Wall, Cylinder,

Barrel, Dome...
Tao 1ap tir dau qua h¢ ludi phy tro
- Mot s6 vidu

1.2. Tir hé lwéi phu trg
- Nhac lai hé toa do tru

2. Khai bso vit liéu, tiét dién, gan

2.1. Khai bao vat liéu
(Nhu phan khai bao vat li¢u ctia frame)

2.2. Khai bao tiét dién

Define — Area Section

Khi khai bao tict dién, ban c6 lya chon
mot trong 3 dang phan tir tAm vo co ban sau :

- Shell : phan tir tim vo véi bién dang
dai va xoay cua cac bac tu do, c6 kha
nang chiu lyc va moment.

- Plane - Phan tir kiéu bién dang phang
hoic (g suat phang. C6 kha nang
chiu lyc nhung khong c6 kha nang
chiu moment

- Axisymmetric - Phan ttr d6i xtmg truc
v6i bién dang dai. C6 kha ning chiu
luc nhung khong c¢6 kha nang chiu
moment

Pbi véi phan tir shell, ching ta co céc
loai sau :

- Membrane - phan tir mang, chi chiu
kéo hodc nén trong mit phang va
moment theo phuong phap tuyén.

Shell Sections h

Section Mame SaM120

M atenal

Material Name ~ |BETONG ~ ~|

M aterial Angle 0

Thickness
tembrane 01z
Bending 01z
Type

| 1l = e |

- Plate - Phan tir tAm, chi chiu udn va chiju ct.
- Shell - Phan tir vo, chiu udn, kéo hoac nén. La tong hop cta hai loai trén.

Thickness Formulation

Sap cung cap hai dang thickness formulations cho phép ta ké dén hodc khong ké
dén hiéu ung bién dang cat trong phan tir plate hoic shell element:
- Dang thick-plate (Mindlin/Reissner), bao gom hiéu mg bién dang cat ngang
- Dang thin-plate (Kirch hoff), bo qua hiéu tng bién dang cit ngang
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Bién dang cat s& trd 1én quan trong khi bé day cua shell 16n hon 1/10 — 1/5 nhip.
Chuing con c6 thé dugc ké dén tai nhimng vi tri ¢6 moment uén tap trung nhu gan nhiing
vi tri ¢6 sy thay doi dot ngodt vé bé day hodc tai vi tri gan gbi d& hodc nhitng vi tri gan 16
thung,...

Viéc phan biét 1d rang 2 truong hép tdm day va mong rat nhay cam. vi nd con phu
thudc vao hinh dang tAm, ti s6 bé day/canh va phu thudc vao viéc chia ludi (mesh shell).
Do vay, nguoi ta khuyén cao rang ban nén sir dung thick-plate formulation trir phi ban
khang dinh rang bién dang cat 1a nho (shearing de forma tions will be small), hodc ban
mudn thir nghiém 1y thuyét tinh toan tdm mong hodc ban dang sir dung ludi chia méo
moé (vi sy chinh xac cua 1y thuyét tinh toan Thick-Plate bi anh hudng béi sy chia ludi
méo md(mesh distortion) hon 1a Thin-Plate).

Cht ¥ : Thickness formulation khéng c6 tac dung d6i véi phan tr mang
(membrane), chi xay ra d6i v6i tim chiu ubn (plate or shell)

Thickness

M6i mat cét shell déu c6 hang so bé day mang (constant membrane thickness) va
hang s6 bé day ubn (constant bending thickness).

Hang s6 bé day mang th duoc st dung dé tinh toan :

- Bg cung mang (kéo nén trong mat phang va xo0dn ngoai mit phang) cho phan
tu shell (full-shell) va phan tr mang thuan tay (pure membrane)

- Thé tich phan tir cho khéi lwong riéng cua phan tir va khéi luong phan tir trong
bai toan tinh toan dao dong (Dynamic analyse)

Hing sb bé day uén thb dung dé tinh toan :

- Do ctng chdng uén cua tim chiu ubn (plate- bending stiffness) cho phan tir
shell (full-shell) van phan tir tAm (pure plate)

Thong thudng thi hai bé day trén 1a bang nhau. Tuy nhién, dbi vi mot sd ing dung
nhu mo hinh héa bé mat nhin, hodc don ctr nhu viée thién vé an toan, ta 1ay thb=h-a (h
1a bé day san, a 13 16p bao vé) trong bai toan tinh toan bé tong cot thép.

Chu ¥ : chiéu day Membrane (mang)va Bending (udn)néi chung 1a gidng nhau, tuy
nhién trong mot s6 ung dung nhu md phong cho vé nhin thi phai sir dung ca hai loai
chiéu day dé mo ta cho chinh xac

Vi du khi ta khai b4o san bé tong day 120 ta khai bado nhu sau :

- Section Name : San120

- Material Name : BeTong (khai bao vat li¢u tur trudce)

- Area Type : Shell

- Membrane = Bending = 0.12 (néu don vi dang str dung 12 met). (Néu thién vé
an toan, dé bending =h;=h-a, h 13 chiéu day san, a 1a bé day 16p bao v¢)

2.3. V& cac phin tir shell
Phwong phap vé :
- Draw Quad dé v& phan tir tir giac qua 4 nat
- Draw Rectangular v& phan tir chtr nhat qua 2 goc
- Quick Draw : v& nhanh qua vi¢c danh dau vao mot diém bat ky trong mét 6
ludi
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St dung chtrc ning Edit/Mesh shell dé chia nhé phan tir : khai bao s6 phan tir cAn
chia theo mdi phuong.
Chuy:
- Cac phan tir shell va thanh phai cung chung cac nat khi 1am viéc dong thoi.

Chi khi d6 nat san va nat thanh méi chuyén vi cuing nhau. Do vay khi tinh toan
két cAu, ta thudng chia nho san ra thanh cac san nho hon, va chia nho dam do
san twong Ung cling v4i san. Vi du : thé hién ngay trén may. So sanh so dd bién
dang cua 2 bai toan chia san 2x2 va khong chia san.

- Céc phan tir tAm c6 kich thuéc khac nhau phai cht ¥ dén cac diém giao nhau
(chia cac phan tur phai lién tuc, néu khong biéu do s€ khong lién tuc).

3. Tai trong
Cic loai ti trong ap dung cho phan tir vé
Nhic lai cac loai tai trong :
- Tai trong ban than - Load CaselSelfweigh(Mutiplier): tac dung 1én tat ca cac
phan tir.
- Tai trong phan bd déu trén dién tich Assign>Area Loads>Uniform : (Uniform
):
Tai trong Gravity
Tai trong tap trung trén nut
Tai trong nhiét do su thay ddi nhiét do cua thd trén va thé dudi phén tu.
Tai trong ap luc Assign>Area Loads> Surface Pressure (new)
Tai trong ban than
Ciing nhu cac thanh, tai trong ban than tac dung Ién tat ca cac phan tr (khong trir
shell). Khi khai bao tai trong ban than can chu y :
- Tai trong ban than s& tic dung theo hudng —Z (c6 nghia 1a theo hudng thang
dtng tir trén xudng dudi theo lyc trong trudng)
- Tai trong ban than chi khai bao trong mot trudng hop tai trong. Néu khai bao
nhiéu 1an thi tai ban than s& dugc tinh nhiéu 14n din dén két qua sai.
Tai trong phan b déu trén dién tich
Assign/Area Loads /Uniform : (Uniform) tic dung 1én timg phan tir theo céc
hudng cua hé toa do téng thé hoac dia phuong. Cac dai luong:
- Load Case Name : tén THTT mudn dat tai
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- Load : gia tri tai trong /dién tich
- Direction :hudng tai trong

Tai trong Gravity

Assign[Area Loads[Gravity(All), 1énh nay add thém mot hé sb self weight vao
tat ca cac phén tor dugc chon, nhu 1a mot lyc tac dung 1€n cac phﬁn tur theo cac phuong
X,Y,Z trong h¢ toa do téng thé. Can phan biét rﬁng h¢ sO self-weight cua tai ban than
tac dung nhu nhau Ién tat cac thanh phan cua két cau va chi theo _phuong Z. Nguoi ta
khuyén céo rang hé sb self weight cua két cdu (tai ban than cua két ciu)nén duoc dinh
nghia trong trudong hgp Tinh Tai.

Tai trong tap trung trén nut

Ciing giong nhu ddi v6i phan tir Frame dung Assign >Joint Load

Tai trong nhiét

Tai trong nhiét do su thay doi nhiét do cua thd trén va thé dudi phén tr .

Tai trong ap lwe

Assign [JArea Loads [| Surface Pressure :

Néu chi khai bao tryc tiép tir d6 hoa thi ap luc chi tac dung theo phuong vuéng goc
v6i bé mat phan tir va c6 gia tri dwong khi hwéng ciia né cung chiéu véi truc +3
phin tir.

Néu tai trong phan bd déu trén phan tir tai moi nit (theo phuong vudng goc véi bé
mit phan t) thi nén dung Pressure: Assign—Surface Pressure va chon By
Element-Pressure, tai trong s& co tac dung phan bd déu 1én cac phan tir duoc chon véi
gia tri khai bao.

Néu tai trong phan bd phtc tap trén mot diy nat co cac phuong bat ky trong khong
gian, dung Joint Pattern dé khai bao (Cach khai bao nay thudng dé mé hinh hoéa tai
trong nuoc hay tai trong dat tac dung theo
chiéu cao két cau).

Joint pattern :

JP 1a loai tai trong phtrc tap c6 phuong
trinh tai trong theo 3 phuong tac dung tai cac
diém nat, J P 1a tap hop cac nut ma mdi nit
co thé gan mot gia tri luc theo cAu tric cua
mot ham c6 dang :

Pi=Axit B.yi+ C.zi.

Dang tai trong hay gap trong xay dung, nguoi ta thuong dung ham nay dé mé hinh
hoa tai trong cua nudc tac dung 1én thanh bé khi tinh toan cac bé ngam co kich thudc
16n hodc cua dat tac dung 1én két clu :

Ham tai trong tong quat :

P=Ax+By+Cz+D

L P=Cz+D
=0 —»P=f —- D=d
h z=zh —P=0— C=-f/h
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£

1
Khai bao Joint Pattern :

- Tu Define — Joint Pattern : chi khai bao tén cia JP

- Tur Assign — Joint Pattern : gan cac thong sb A, B, C cho ham tai trong theo
céc tén da dat. (cht y phai danh dau tat cac nut s& chiu tai trong theo mau)

- Tur Assign — Shell static load — Pressure (i chon Joint Pattern va dua
vao hé sb tinh toan cho loai tai trong ndy (cha y chon diing truong hop tai
trong, tén mau).

Face 6: Top (+3 face)
Face 5. Bottom (-3 face)

Face 2 pzd st 2

Aiz 2
2 12
i3
it n
F our-Hode Quadrilateral Shell Element Three-Hode Tiangular Shell Element
Area Surface Pressure Load k
itz
Load Case Hame |TT j |Tnn, m, C j
Prezsure Face
(" By Element 5 -
Pressure
Options
f+ By .Joint Pattern (™ Add to Existing Loads
Pattem Tainuoc :lv i» Replace Exizting Loads
bultiplier |1 " Delete Existing Loads
Cancel

Face xem trén hinh v& trén. Vi du tai 4p vao mat 6 cua phan ti, gia tri duong nghia
1a tai trong ap 1én mit 6 va theo chiéu 4m cia truc 3 (hudng viao mit 6).
Chuy:
- Dung Joint Pattern nén d¢é riéng trong mot truong hop tai trong
- Céc tai trong Joint Pattern co thé chi tic dung 1én mot nhom phan tir (khong
nhat thiét ca két cau)
Cach khai bao cac loai tai trong :
- Chon cac phan tir ¢6 tai trong
- Vao Assign va mdt trong céc loai tai trong néu trén
- Chon trudng hop tai can gan, don vi
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- Pua vao gia tri luc
Vi du, 4p lwc dat vao bé nwée 1000m’.

I Area Surface Pressure - Face 5 (APDAT)

Xem vi du tinh bé trong phan bai tap

4. Cac khai bao khac :

Truong hop tai trong, t6 hop tai trong, lién két, nhém phén tr . . . gibng phan ti
thanh. Duéi ddy xin dua ra mot s6 mo hinh tinh toan d6i véi nha cao tang.

Mo hinh san tuyét dbi cimg :

Dudi tac dung cua tai tong ngang, d6 cing trong mat phang cta ban san 16n, bién
dang nho. Pdi voi két cau nha cao tang, nguoi ta thu:0’ng coi san tuyét dbi cung
(Diaphragm). Theo m6 hinh nay, trong moi tang 2 chuyen vi thang trong mit phang san
va mot chuyen Vi Xoay cua cac nut trong moi mat phang 13 bang nhau, cac thanh phan
khac c6 thé khac nhau. Pé cho két cau lam viéc dung va giam bot phuong trinh tinh
toan, khai bao cac rang budc qua Constraint .

Céch khai bao

- Chon cac nut trong cing mit phang
- Vao Joint — Constraint — Add Diaphragm
- Chon phuong phép tuyén ctia mit phing (thuong 1a Z)

Chuy:

- Mbi Diaphragm c6 hé truc toa do riéng 1a 1,2,3 (trong d6 truc 3 luon vudng
goc vi miat phang)
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- Chi dugc khai bao 1 constraint cho mdi mat phang (khéng dugc chon cac nit
trong cac mat phang khac nhau hodc khai béo hai lan . . . )s& dan dén két qua
sai. Trong truong hop nay chon Null va 1am lai. Nhu vy, mdi ting s& phai
khai bao mot Diaphram va gan nd cho san cua tang do.

- C06 thé loai bo mot sb nit trong tap chon béng Remove .

Xem bai tdp phan san tuyét dbi cirng, mé hinh nha cao ting

5. Phan tich Subdivide cia Frame va Area.

5.1. Frame Subdivide
Chi ¢6 ¢ version Sap2000 v9.0

Subdivide chia frame thanh nhitng doan nhd, gén lién két cua cac thanh lai véi
nhau. Tai nhiing diém chia nhé céc frame sé& ¢ chuyén vi nhu sau. Viéc chia nhé Frame
s& 1am cho biéu d6 moment cua cac frame chuin hon.

O cac version thap, khi chwa c6 chtrc ning nay, ta phai divide tat ca cac frame tai
tat ca cac insertion point. Viéc nay twong d6i phirc tap trong viéc quan 1y tén dam va noi
luc dam khi xuét ra file. T phién ban sap2000 v9.0 da giai quyét duoc van dé trén nho
c6 thém chuc nang subdivide frame.

Hinh v& ¢ trén, moment cta thanh dim nam ngang khi dung subdivide (bén phai)
va dung no auto subdivide (bén trai).

Céc Option & muc hinh dudi day ban doc ty tim hiéu.
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Assion Automatic Frame Subdivide

" Mo Auto Subdivizion %
o Auto Subdivide Frame

[w &t Intermediate Jointz

[v | at Intersection with Other Frames

[ Minimum Mumber of Segments

[ Masimum Length of Segments

- I
I ritg

|T|:|n, m, C j 0k | Cancel |

5.2. Area Subdivide

Assign Automatic Area Mesh k

" Mo Auto Meshing
o Auto Mesh Area Into Thiz Mumber of Elements

Alang Edge from Paint 1 ta 2 4
Along Edge from Point 1 ta 3 4

" Auto Mesh Area Into Elements of Thiz Maximum Size

—
—

[v Add restraints/constraints on face if comers have restraints/constraints

Unitz
|Ton, m, C | Lok Carcel
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Gidng nhu Subdivide frame. Area Subdivide cho phép chia nho san mot cach tu
dong trong qua trinh tinh toan. Tai mdi diém chia nho, San va dam s& c¢6 chuyén vi cliing
nhau. Viéc chia nho san s& 1am cho két qua tinh toan noi luc dim ma san truyén tai 1én
mot cach chinh xac hon.

Hinh vé : 1 Sy truyén tai trong tir san vao dam bién

Hinh v€ 1 : Chon shell[JAssignl[]Areal]Automatic Area Mesh.
Hinh v€ 2 : Str dung No Auto meshing (mac dinh khi v€ area)
Hinh v& 3 : La két qua khi str dung hinh 1.
Chuy:

- Chtrc nang nay chi c6 ¢ Sap2000 v9.0
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- Péi v6i nhitng phién ban trude kia. Ta thudng phai chia san thanh nhiéu san
nhé (st dung chirc nang Editl IMesh area). Gay phuc tap trong viéc quan 1y cac
ban san.

6. Kiém tra mé hinh
Gidng nhu tit ca cac bai toan khéc, trudc khi phan tich két cdu, ta phai kiém tra lai
mo hinh.
- Kiém tra lai cac diéu kién bién dé dam béo rang két ciu khong bi bién hinh.
- Kiém tra lai tit ca tiét dién da gan bang cach Select[]Area Section[].... Sau d6
chon View[]View selection only.
- Kiém tra lai cac loai tai trong da gan vao san.....

II. Tinh toan

1. Khai bo két cAu
- Loai so do két cau

2. Phén tich két chu
- Nhu phan frame.

. Xem két qua

1. Ung suét va ndi lwc
Ung suit
Ung suat cua phr:in tir shell c6 don vi 1a luc/ don vi dién tich bao g6m :
- In- plane direct stresses: 9, and 3,, (S, and S,,)

In- plane shear stress: O, (S;,)
Transverse shear stresses: 0,5 (S;3) and O3 (S,;)
Transverse direct stress: 0;3(S;;) (always as sumed to be zero)

Ba ing sut trong mat phang (in- plane stresses) 1a hang sd hodc thay doi tuyén
tinh subt bé day cuia phan tir

Hai thanh phan Gng suat cit ngang lay gia tri trung binh. Trong thuc té (mg suét cat
ngang cta phan tr dugc phin bd theo dang hinh cong parabolic, bang khong tai thd trén
va thd dudi va maximum hodc minimum tai diém giira ctia mat cat phan ti.

Noi lue

No1 luc cua phﬁn tir shell nhan dugc tir vi¢e tich phan tng suat doc theo chiéu bé
day phan tir, cong thirc xac dinh nhu sau :

- Membrane direct forces: F11 and F22
- Membrane shear force: F12

Plate bending moments: M11 and M22
Plate twisting moment: M12
Plate transverse shear forces: V13 and V23
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* Membrane direct forces:

, [lthfﬂ 4
= () X
11 Jotni2 11 3
+th/2
Iy = [ G99 J‘i\f3
== J=th/2

* Membrane shear force:
+th/2
1"1” = [ 0_11 fi\fj
= J~th/2 =

* Plate bending moments:

M |«+ thh/2 ; J
- = — G dx
Mg ihbi2 11 4X3
- thh/2
M 5, —_[ 1 GA, dx3
== Jothb/2 =<
* Plate twisting moment:
+thh/2
Mlq =— fﬁlﬂ df3
- thh/2

* Plate transverse shear forces:
[l thh/2

o2 dx
Jothp2 133

Viz =

Paositive directions 2
for shell element
internal forces Fy,
F_\:. F,r_?. V.rg and V_*_z

ac deé truy nhap
F11
:ng va tén cua

| dé khai bao so

trinh nay dén
lang khac nhau

i
F21=F12 <7\

F22
61

Nguyén Lé Hodi — DT:0977.290056 — 095.3451080



Bui giffng Tin héc @ng déng trong thiOt kO

Trong doé gém cac bang chura dir liéu cua so dd hinh hoc, lién két, tai trong, cac

truong hop phan tich, thiét ké ... Display [1 Show Model Definite Tables

Cac két qua phén tich :

Gom : Noi luc, tng suit, chuyén vi (vong), nang lugng . .

Dir liéu nay chi c6 sau khi da chay. Két qua co thé hlen in, xuat (khong stra va
nhap duoc) Dlsplay '] Show Analyses Results Tables.

Cac két qua thlet ké :

- Gom ung suat thiét ké, hé sb ung suat, chiéu dai hiéu qua, mat cat téi wu, dién
tich cot thép . . .Display [] Show Design Results Tables

Dit liéu nay chi c6 sau khi di chay va thiét ké. Két qua co thé hién, in xuat (khong
stra va nhap duoc). Khi hién cac dit liéu c6 thé cho hién tat (Show all) hodc hién mot sd
hang muc (some - choose: vdi output va design)

Choose Tables for Display
Edit

SAEEMODEL DEFINITION [0 of 50 tables selected]
+-] ANALYSIS RESULTS [0 of 8 tables selected]
+-[] DESIGHN DATA [0 of 3 tables selected]

4.3. Cach dung dir li¢u bang :
SAP2000 dua ra cac bang voi 2 muc dich
Pinh dang dé hién thi, in 4n:
Cho hién cac bang qua giao dién d6 hoa nguoi dung trén man hinh dé xem .
Dua vao céc t&p dé luu trit hodc in, ¢6 thé thudc mét trong cac dang sau :
- Céc t¢p van ban cua Word RTF (Rich text format)
Cac tep cua Internet Exploire HTML
Dang van ban ASCII (Plain text)
Céc tép cua Microsoft Excel (chi hién trén man hinh)
- Cac tép cua Microsoft Access (chi hi¢n trén man hinh)
Dung dé xuit sang cac co sé dir liéu khac :
Céc bang dit liéu c6 thé hién trén man hinh d6 hoa, sau d6 bién d6i (thém, thay doi,
X04, copy ...) va cling c¢6 thé xuét cac tép CSDL bang theo mdt trong cac dang :
- Dang van ban ASCII (Plain text )
- Cac tép cua Microsoft Excel
- Céc t¢p cua Microsoft Access

4.4. Hién dir li€éu bang :

Display[] Show Tables. . .

Trong khi 1am viéc véi giao dién d6 hoa ctia SAP2000, c6 thé cho hién DL duéi
dang bang. Tir Display menu c6 thé lya chon dé hién cac thong tin ca 1 trong 3 loai
(class): so d6 két cau, cac két qua phan tich va thiét ké hodc ca 3 loai nay.

62

Nguyén Lé Hodi — DT:0977.290056 — 095.3451080



Bui giffng Tin héc @ng déng trong thiOt kO

Choose Tables for, Display.

Edit

=R -1MODEL DEFINITION (19 of 61 tables selected) Load Lases [Modzl Det ]

#-[1 System Data Select Load Cases... |
#- Property Definitions 1 of 1 Selected
#-[1 Load Definitions :
+-[] Other Definitions Analysis Cazes [Results]
#-[ Analysiz Case Definitions Select Analysis Cazes... |
G| [Zi:i_nnecln_ﬂty Data 1 of 3 Selected
#- Joint Azsignments
# 0 Frame Assignments Modify/Show Optians... |
- Area Assignments
#-[] OptiongfPreferences Data Options
#-[0 Miscellaneous Data I

=-[0 ANALYSIS RESULTS [0 of 12 tables selected) [ Show Unformatted
#- Joint Output %

#- Element Dutput
-] Structure Dutput

Marned Sets
Save Mamed Set.. |

Cancel

Table Formats File.. | Cunent Table Formats File: Program D efault

Area Section Properties

File Yiew Options Format

Uitz Az Moted |Area Section Properties ﬂ
Section Matenal Mathngle| AreaTyppe Type Thickness| BendThick Arc|  InComp Co
Text Text Degrees Text Text m m Degrees| Yes/No
4 San100 BeTong200 0 Shel Shell-Thin 01 01

| r

Record: mn 1p m of 1

C6 thé diéu chinh cac qua trinh hién thi (trong Format) va in (trong Option).
Chure nang file trong hdp thoai c6 thé thuc hién :
- Xuat bang hi¢n thoi hodc tat ca cac bang ra cac co s& dir licu (Filel |Export )

Cat bang hién thoi hodc tit ca cac bang ra co sd dir liéu cta Sap (File[ISave)
Dua thém cac bang vao tap hop bang da co (File[ |Add)

Nguyén Lé Hodi — DT:0977.290056 — 095.3451080

Hién bang hién thoi hodc tit ca cac bang 1én trinh Editor khac (File[Display)

Tao ra dinh dang (format) cho bang hi¢n tai hoac tat ca cac bang (Filel | Apply)
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- In céc bang theo dang Text (File[Print)
- Xo4 bang (File[] Remove) Bang 1

Churc nang Format trong hop thoai co thé thuc hién : (Dé thuc hién duoc cac chuc

nang nay dau tién chon mot hodc nhiéu trudong)
- Chon sb luong truong mudn st dung (hi¢n, in): Formatl |Format for section
field [ /Generall lIncluded fields
- Thay d6i tén trudng : Format | Format for section field [/General [ Modify
- Dat vi tri hién gia tri trong trudng, thay d6i don vi, d6 rong ciia trudng:
Format(] Format for section field [] Field Aligment and Width
4.5. In dir liéu bang
Dung File[|Print Tables :
Trude khi in an :
- C6 thé chon cac bang mudn in ciing nhu phan két cdu mudn hién dir lidu.
- C6 thé in truc tiép ra may in da cai dat hodc tao ra cac tép va sau d6 md béng
cac phan mém khéc rdi in.

4.6. Loc dir li¢u

Modify/Show Database Table Format

Farmat for SectionMame Field Databasze Table Field Lapout and Filkers

reners [ Field N | o | Filter Val |

S tem e ame perator ilter Yalue «

I Inclljm:le _FIEId mlfizpet 1 | Printed SectionM ame = C20:20) J_ e
[ Modify Field Mame 2 | Printed b aterial Mane
3 | Printed Shape Mone

4 | Frinted 13 Mone ﬂ
5 | Printed 12 Mone
. . . b | Printed Area Mone
Field Alignment and ‘width 7 [Brried TorsConst None j

Field &lignment Center hd 8 | Printed |33 MNone
. ' ' - 9 | Printed |22 Nane
Units for Field \wWidth Millireters 10 Frrted 4o None
Field \fidth 0.0472 11| Frinted A53 Mone
12| Printed 533 Mone
13| Printed 522 Mone
14| FPrinted 233 MNone
:‘ 15| Printed 222 MNone
16 | Printed R33 Mone

] 17|Frinted _ |R22 None hd

l—_l Rezet Dizplay Order to Default Clear &l Filters |
Tahle Sarting - Sart by these Fields Apply Farmat to T able

Saort By w| [ Descending Apply Format from File |

|—4| Then By ~| I Descending Apply Program Default Farmat |
Then By w| [ Descending
¥ i Save to DB Table Formats File
Then By w| [ Descending .
Reset ta Program Default Field Format Then By ’—Ll  Descendig Save T able Format to File |
Selected Field All Fields
Clear Sort oK | Cancel |

5. Bao cao
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Sap2000 v8.x tr¢ 1én cho phep ta t6 chirc viét bao céo, tuy nhién chirc niang nay
khong manh va chuyén nghiép bang Acess

Create Custom Report

Select the Current Database File: Repart File Type
File [F:\Binh's Dacuments'i du Saphs_¥8_3mdb  RTF € TxT € HTML
v  Open repart in Microzoft Word
Find E «isting DB Fil= Convert Excel File Coreert Test File Create Mew DB File
Fepart Setup
Lizt of Tables in Current Database File Add Additional ltems ta Repart Apply b Entire Report

Ar=a Section Properties s Section | Page Break | Report Setup

Area Section Property Design Parameters
Auta ' ave 3 - Wave Characternistics - General -
Cable Section Definitions Text | Blank Line(s] | Apply Formats

Combination Definitions - 5 F "
Frame Design Procedures b Picture ave Formats
. . Diefault F b
Insertion Paint for tems Added to Repart Efault Formats

" After Selected Item Clear Filters Orly
f# At End of List Clear Sorts Only

|temsz Included in Report [T able Formats File for Added Tables: Program Default]

Tewtl> Cac bang zection . . ] I odify/Show

DBETableZ> F:\Bink's DocumentzhWi du S aphs W8 W3 mdb\Area Section Properties
DBETableZy F:\Binh's DocumentsiWWi du Saphs WE_ W3 mdb\Frame Section Properties 01 - General Remove

Text2> Cac bang ket gua
DEBETabled> F:\Binh's Docurmentshiyi du Saphs W9, mdbiPragram Control

L
j

Save Mamed Report | | Change Source DB Create Report I Done

Trinh tu viét bao céo nhu sau :

Vao File > Customs Report Write

Chon cac bang DL ¢6 thé dung cho bao céo: Select the Current DataBase File

>chuyén tir cac CSDL liét ké trong phan nay

BO tri ndi dung ctia bao céo : Report Setup

o Dé dua cac tép CSDL vao bao céo :danh dau tén tép > Add Selected DB (
s6 luong tuy ¥ )

o Dé dua 16i chu giai vao bao cao: nhan Text > gd ndi dung

o Dé chén anh : nhan Picture > khai bao tén,vi tri c6 anh

Trong Items Included in Report la danh sach cac phan ma béo céo sé& hién

B tri cau trac bao cao :Apply to Entire Report > Report Setup : trang,chir . .

- C6 thé cit cac cAu trac da tao Apply to Entire Report > Save Format

- Chon dang text : Report file Type

- Tao - Cat bao cao : khai bao tén, c6 thé hién ngay dang béo cao dé xem
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CHUONG 5 : BAI TOAN THIET KE

I.  Gidi thiéu chung

SAP2000 c6 mot modul hoan chinh cho thiét ké ca cau kién bé tong cot thép va két
ciu thép . Chuong trinh cho phép nguoi dung Ira chon dé khdi tao, bién d6i phan tich
va thiét ké cac so do két cau trong cung mot giao dién .

Trong chuong trinh co nhiéu thu vién cac tiéu chuan thiét ke cho phép thiét ké tu
dong va kiém tra cic phan tir thanh BTCT. Céac tiéu chuan c6 sin trong SAP2000 1 :
T/C cua My ACI 1995, Canada CSA 1984, British BSI 1985 va European CEN 1992 .

Viéc thiét ké dira trén mot tap hop cac to hop tai trong do nguoi dung khai bao.
Tuy nhién, chuong trinh tu cung cép cac t6 hop mic dinh cho mdi tiéu chuan thiét ké .

Trong thiét ké cot, chuong trinh tinh todn cbt doc, cbt dai yéu cAu. Tuy nhién,
nguoi dung co thé khai bao cbt thép doc, trong truong hop d6 s& théng bao gia tri cla
"capacity ratio" cta cOt. Hé sd nay cho biét chi s6 ctia diéu kién tng suat lién quan dén
kha nang cua cdt.

MOi phan tir dAm, chuong trinh s& thiét ké chiu udn va cit tai cac tiét dién do ngudi
dung khai bao doc theo chiéu dai dam.

II. Cac buéc thye hién khi thiét ké cau kién BTCT

1. Khai bao cac hé so thiét ké lién quan dén vat liéu:
Vao menu Define> Material: chon kiéu vt liéu Concrete trong Design Property
datava dua vao cac tham s :

- fy :cuong do chiu kéo cua thép, tinh theo gidgi han chay. Vi du All c6
Ratt=2800 kg/cm?, nhung fy=3000 kg/cm”.

- fec : cuong do chiu nén cuia bé tong.

- fys : cuong do chiu cit cua cbt thép, tinh theo gidi han chay vi du: Al
fys=2100

- fes : cuong do chiu cat cua bé tong = fc.

Khai bao cac hé so thiét ké Khai bao cic tham sé thiét ké

cot

] ) I
Khai bao ‘,[iét dién: Menu define\Frame/Cable Sectiqn> Reiforcement : (chi chop
dugc ba loai tiét dién chir nhat, Tron, chit T va vat liéu kiéu CONC cho qué trinh thiét
ké)
Chon loai phan tir thiét ké cho dam (beam )hay cot (column )
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Beam:
- Top =a' (chiéu day 16p bao vé phia trén )
- Bottom =a (chiéu day 16p bao vé phia dudi )
- Reinforcement Overrides for Ductile Beams : chiéu dai doan cbt thép chong
nhau
Column:
- Rectangular:
- Cover to rebar Center =a (chiéu day 16p bao vé tinh dén tam cbt thép)
- Number bar in dir 3: S6 16p c6t thép tinh theo phuong 3
Number bar in dir 2: Sb 16p c6t thép tinh theo phuong 2.
Bar size : chon di¢n tich thanh thép
Check/Design : Chon mot trong hai kiéu Design or Area of one bar:
Reiforcement to be Designed: bai toan thiét ké
Reiforcement to be checked : bai toan kiém tra
Circle:
- Cover to Rebar Center =a (chiéu day 16p bao vé)
Number bar : s6 thanh b tri déu nhau trong tiét dién
Check/Design : Chon mét trong hai kiéu Design or Area of one bar:
Reiforcement to be Designed: bai toan thiét ké
Reiforcement to be checked : bai toan kiém tra

3. Chon td hop thiét ké.
Menu Define! |Load combination (dung cho concrete design va steel design)
Hodc trong menu Design [1Concrete frame DesignlISelect Design Combo hodc
Design [ISteel frame DesignlISelect Design Combo.

4. Chon Kiéu thiét ké:
Menu Design chon (Steel or Concrtete) (chi doi voi Sap 7.42)

5. Chon tiéu chuén thiét ké:
Menu Option\Preference\Concrete (BS8110-89):c6 mdt sb thong s6 :

- Strength Reduction factors : cac hé ) giam do bén cho udn, nén, kéo, cit
- Interaction Diagram Parameters : cac tham s lién quan dén biéu d6 tuong tac
- Response Spectrum ... : thiét ké cho truong hop nhiéu gi tri phod

6. Thiét ké tiét dién:
- Thuec hién tinh toan dé tinh ra ndi luc (Run)
- Bit dau thiét ké : Design[JConcrete Frame Design[ Start Design/ Check of

Structure

L. In va xem két qua
Vao menu DlsplayDD651gn Results Table : cho két qua ddi VO’l dam cho dlen tich
cot thep chiu kéo va chiu nen, d6i v6i cot hién toan bo dién tich cot thép (ddi vai to hop
thiét ké chinh, theo mic dinh).
- Dam : Tinh ddm chju mémen udn chinh theo M33 va Cit chinh (V22).
- Cot : Cot tinh cho bai todn kéo nén 1€ch tam xién.
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Bai toan thiét ké 1a nhiéu bai toan kiém tra. Menu Option[|Preference[ /Concretel |
Interaction Diagram Parameter : Curve, Point/Curve : Lua chon s6 dudng cong va diém
kiém tra trén moi duodng cong.

chudt

vao
tin vé
tail s

-—Updarte Analysis Section: Lay cac et dign thay dol lam tiet dien tnn not lyc.
- Nén stir dung P-Delta dé ki€ém tra di€u kién 6n dinh cta cot

IV. Thiét ké két cAu thép
Khai bao vat li¢u: fy: Cuong do gidi han chay
Trinh tu thuc hién : gidng nhu két cdu BTCT
Kiéu phén ti.
- Column: Phan tr nay song song phuong Z
- Beam : Phan tir song song mp XY
- Giang (Braced)
- (Effective Length Factor (K)): phu thudc vao lién két (Phan tur, gbi tua,
restraint, phuong). SAP ty dong tinh K (Lién két nat, phan tir). Mic dinh
khong xac dinh duoc kiéu lién két 1ay=1.
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CHUONG 6 : KET HQP AUTOCAD, EXCEL, ACCESS, SAP2000 TU PONG

HOA THIET KE

I. Xuat ket qua ra access.

1. Cac budéc xuit két qua.

2. Loc xir Iy két qua biang query trong Access.
II. Chu trinh tinh toan dan thép bing CAD, Access, Excel.
1. Tao m6 hinh trong Cad

Thong thuong, lay luén ban vé& CAD 3D tir kién tric giri sang cho nhom két
cau.

Stra lai va nhém céc thanh thanh cac layer c6 tinh chat gidng nhau (dwa trén
tiét dién chon so bd ban dau, moi tiét dién vao mot layer).

2. Nhap mo hinh vao trong SAP.

Pinh nghia tiét dién trong CAD

Xac dinh don vi tinh.

File[ /Inport[ | DXF file, chon file SAPDXF.DXF chtra trong thu muc Sap
Import lan luot timg layer mot vao trong Sap. Twong tng voi timg layer ta
chon mot tiét dién da dinh nghia ¢ budc trude.

Sau khi import tit ca so do tinh, ta duwoc m6 hinh hinh hoc.

Gén cac dicu kién bién cén thiét,

Dinh nghia tai trong va gan tai trong cho két ciu......

Chay ra ndi lyc cua cac thanh gian.

3. Xir Iy két qua bing Excel

Export tit ca mo hinh cung két qua tinh toan sang excel. File[lexport[]Sap MS
Excel Spreadsheet XLS file, ddnh dau vao tt ca cac bang.

Lap bang tinh trong Excel, dya vao noi luc da co trong cac thanh gian, kiém tra 6n
dinh ciia cac thanh. P4i v6i nhitng thanh khong dii kha ning chiu luclting tiét dién.
Pbi voi nhitng thanh noi lyc qua bélIgiam tiét dién xudng.

Quay lai file vira xudt két qua trén. Stra nhimng lai tiét dién cua nhirng thanh can
sua trong sheet “Frame Section Assignments”.

4. Nhap lai moé hinh vao trong SAP.
File[ limport[/Sap MS Excel Spreadsheet XLS file. Khi d6 ban da c6 toan by mo
hinh vira xuat ra kém theo cdac tiét di¢n da thay doi.
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Budc tiép theo chi vi¢c chay chuong trinh dé nhan dugc két ctia ndi lyc méi.

5. Lip lai chu trinh dén khi dat két qua.
Lap lai chu trinh trén dén khi ban cam thay két qua ndi luc trong cac thanh gian la
hop 1y.
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