TAP CHi CONG THUONG

XAY DUNG MO HINH KET CAU
CAUTHANG LUON BE TONG COT THEP
BANG PHAN MEM SAP2000 V16

® NGUYEN VY THANH

TOM TAT:

Trong cudc song hién dai, cong trinh ki€n tric véi k&t cAu méi da dang ngay cang nhiéu, tao
diém nhin dep cho ngudi st dung. CAu thang 12 mot bd phan khdng thé thi€u gép phan hinh thanh
nén nét doc ddo, khiac biét d6. Cau thang vira lAm nhiém vu giao thong theo phuong ding, vira két
hdp v6i khdng gian hai hoa giita cic ting d€ trang tri 1am dep cho cong trinh. Tiy theo cong ning,
sy thich dung, ngudi thi€t k& s& bo tri loai cau thang dang vé thing, hay dang cong lugn cho cong
trinh. Bén canh d6, viéc xdy dung mo hinh cau thang hién nay c6 nhiéu phudng phap phc tap, doi
héi phai lap dit liéu chinh x4c va lién két qua lai gitta cic phan mém, giy khé khin cho ngudi sit
dung. Do viy, d€ ngudi ky su xAy dung chinh xdc mo hinh ciu thang dua vao tinh todn, trong
pham vi bai viét nay, tic gid s& huéng din cich tao md hinh cau thang dang ban lugn chiu luc va
dang dim lugn chiu lyc (dang xuong c4) bing phan mém Sap2000 V16 gitip cho ngudi st dung

thao tdc dé dang trong qu4 trinh thiét k& két ciu.

Tir khéa: Sap2000, cAu thang lugn trong Sap2000, thuc hanh trong Sap2000.

1. Dat van dé

Pé tao dugc mé hinh cau thang lugn bé tong cot
thép trong thuc t& thi ngudi diing c6 thé thuc hién
v4i nhiéu phadn mém khac nhau, hoic k&t hdp viéc
lap toa do trong chuong trinh Microsoft Excel rdi
dua sang phin mém SAP2000, hozc 14p md hinh tir
phin mém AutoCAD rdi chuyén sang phin mém
SAP2000,... Tuy nhién, d& don gian hon trong qua
trinh thi€t k&, chiing ta nén thyc hién truc ti€p bing
phan mém SAP2000.

SAP2000 1a phan mém thi€t k& k&t cau thong
dung dugc uva chudng va st dung rong rai do cb
nhiéu tinh ning wu viét trong linh vuc xay dung,
hién nay c6 dén phién ban Version 23.0.

Trong thanh cong cu File/new model ctia phin
mém SAP2000 ta thdy c¢6 nhiéu thu vién két ciu
mau dudc 1ap trinh s&n rit phong phd, hd trg t6t cho
ngudi lam cong tdc thi€t k& cling nhu Ia sinh vién
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dang hoc tp va van dung lam do 4n 5t nghiép tai
céc trudng.

Qua khdo sdt ngudi dung va cdc sinh vién cho
thdy, viéc tao dugc mo hinh ciu thang lugn bé
tong cot thép c6 dd chinh xdc cao va don gidn
trong viéc khai bdo s6 liéu bing phin mém
SAP2000 1a phit hgp. Chinh vi vy, bai viét trinh
bay cdch ti€p can d€ thuc hién xay dung chinh xdc
md hinh cau thang lugn bé tong cot thép gitp cho
ngudi st dung thao tic dugc dé dang trong qud
trinh thi€t k& k&t cAu. (Hinh 1)

2. Xay dung chuong trinh tinh toan mé hinh

Viéc xay dung md hinh k&t cAu ciu thang lugn
bé tong cdt thép bing phan mém SAP2000 doi héi
cdc thong sd phai that chinh xdc. Vi vay, dé gidi
quyét van dé cho ngudi hoc tai trudng ciing nhu
gidp ich cho ngudi dung SAP2000 c6 dudc phuong
phap thuc hién tot nhat va mang lai hiéu qua cao,
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Hinh 1: Mé hinh trong SAP2000 (V'16)

New Model

Mew Model Inbalizahon
* | Iniiakze Madel from Defaults wath Urits

Iniliakze Model fiom an Existing File

Select Template

Blank Grid Ondy Eeam

Wl Flat Slab

N ™

Fipes and
Plates

Sald Models

LInderground
Concrete

tdc gid thuc hién xAy dyng mo hinh ciu thang lugn
trong phan mém SAP2000 thong qua viéc gidi
quyét tryc ti€p van dé sau:

Vi du 1: Tao md hinh ciu thang lugn dang ban
chiu luc theo s6 @6 nhu' md ta tai Hinh 2:

Cho biét: Chiéu cao 4,05m (cos +0,00 =
+4,05m), chiéu day ban 0,15m.

Ban Iugn tron 2700, géc xoay clia bic cau thang
l1a 100.

Vit liéu sit dung 12 bé tong B15, chiéu cao bic
l1a 0,15m; bdn kinh trong 1a 1,3m; ban kinh ngoai Ia
2,7m.

Hai diu ban thang 13 dang lién k&t khép.

Trinh tu thuc hién nhu sau:

EM.m, C -

Frogect Information

ModilyShow Info

30 Tiuszes 20 Frames

20 Trugses

Storage
Chractures

Staircases

Shells

- M& phan mém SAP2000, chon don vi phia
dudi man hinh Ia KN, m, C. Vao menu File/ new
model, sau d6 chon miu Blank tao file trong.

- Nhan chuot phdi vao khong gian trong cita s&
3-Dview cho xuét hién hdp thoai Coordinate/Grid
Systems, sau d6 chon Modify/Show System.

- Xuat hién hop thoai Define Grid System Data,
G day theo phuong X Grid Data tao thém 3 luGi
Ordinate 1an lugt 1a: 0, 1,3; 2,7 (trong d6: tam O,
ban kinh trong 1,3; ban kinh ngoai 2,7 cda ciu
thang xodn). Theo phuong Y, Z Grid Data ta chi tao
1 Iu6i, chon nut OK, nhu Hinh 3.

- Ti€n hanh tao vat liéu cho cAu thang lugn, vio
menu  Define/Materials chon Add new
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Hinh 2: Mdt bdng va hinh dang cdu thang Iidn dang bén chiju luc

Edit Format
| Uras G L
System Name [GLoBaL [ksimC -l Quick Stast |
¥ GidData
| GrdlD | Odnste | LineType | Vishity | BubbieLoc. GrdCoi =
i 0 sy Show St [N
2 12 Prmaty Show St
3 27 Prmaiy Show s [
4
5
& 4
7 4
8 | =|
¥ GidDala Display Gids a2
[ GrdlD | Ordnate | LineType | Vebdy | Bubbie Loc. GrdCole & Ordeates ( Spacing
[ 0. Frmaty Show s [
H
El| I Hide A1 Gr Lines
; [ Ghoe to GidLine:
&
15| Bubble Size  [2.4394
8 ] =l
ZGidData
Freset to Defeust Color |
| GrlD | Odnste | LineType | Vithiy | Bubbie Loc - e e
1= 0 Prmaty Shaw St e
2 s O 1|
3
4
5
& 4
; | - [ Carcel

materials/Add material property, sau d6 chon User
va Material type/concrete/Ok. Xuat hién hop thoai
Material property data, ching ta dién c4c thong sd
cla bé tong c6 cudng do B15 (Theo Bang 1: Cudng
do bé tong va Bang 4: Cudng do tinh todin mod dun
dan hdi, tai lieu gidng day mon Tin hoc ing dung 2,
tic gid Nguyén Vy Thanh, Trudng Pai hoc Tra
Vinh, 2015-2016), chon nit OK nhu Hinh 4.

- Vao menu Define/Section properties/Area
Sections, chon tao mdi tiét dién dang Shell va Add
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Hinh 4: H6p thoai Material Property Data

General Data
Material Name and Display Color |Concrele .
Material Type I Concrete ;I
Material Notes Modify/Show Motes... |
‘Wweight and Mass Units
Weight per Unit Volume [25 [knmcC  ~]
Mass per Unit Volume W
~ lsotropic Property Data
Modulus of Elasticity, E 12437—
Poisson's Ratio, U JEIZ—
Coefficient of Thermal Expansion, & W
Shear Modulus, G 11 JOO0E +08
Other Properties for Concirete Materials
Specified Concrete Compressive Strength, f'c W
[~ Lightweight Concrete
Shear Strength Reduction Factor ]7

[ Swiitch To Advanced Property Display

[ox |

Cancel |

New Section, trong hdp thoai Shell Section Data,
muc Material name/Concrete va muc Membrane,
Banding ta khai bao chiéu day ban 1a 0,15; sau d6
chon OK nhu Hinh 5.

- Dung 1énh Draw Frame/Cable Element trén
thanh cong cu d€ vé thanh c6 chiéu dai bing bé
rong thang 12 1,4m. Chon phan tif thanh, vio menu
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Hinh 5: H6p thoai Shell Section Data

Section Name 515
Section Notes Modily/Show... |
Display Color I_
" Shell - Thick
" Plate - Thin
" Plate Thick
" Membrane
" Shell - Layered/Nonlinear
Modifp/Shaw Layer Defirdtion I
bl aterial -
M atednal Mame L“ Concrete ;I
b aterial &ngle |U.
— Thickness
Membrane Il].1'5
Bervding |l1.1'5
Corcrete Shell Section Design Parameters
Modifp/Show Shell Design Parameters. .. I
Stiffrvess Modifisrs T emp Dependent Properties
Set Modifiers. .. I ‘ T hetmal Properties. . I
ok | Cancel |

Edit/Extrude/ Extrude Lines to Areas, xuit hién
hop thoainhu Hinh 6.

- Trong hop thoai Extrude Lines to Areas, ta
chon thanh Radial d€ hiéu chinh, thang xoay quanh
truc Z nén muc Rotate About Axis chon truc Z; géc
xoay bdc thang la 100 nén muc Increment
Data/Angle khai bdo 1a 10; tng s bac 1a 27 nén
muc Increment Data/Number khai bdo 1a 27; Chiéu
cao la 4,05m (27 bac x 0,15m) muc Increment
Data/Total Rise (Z) khai bao l1a 4,05m. Chon vao
Delete Source Object d€ x6a phan tif thanh, sau d6
chon O OK. K&t qua nhu Hinh 7.

- Vao menu Define dé gén tiét dién, vat liéu cho
ciu thang nhu d3a khai bdo. Sau d6, chon
Edit/Divide Areas xuit hién hop thoai Divide
Selected Areas, ta chia 0,5m nhu Hinh 8.

- M3 hop thoai Display Options For Active
Window, thé General chon vao nit Fill Object va
View type/Extruded d€ hién thi, nhu Hinh 9.

- Gén lién k&t gbi tra don cho béan thang, ta dudc

Hinh 6: H6p thoagi Extrude Lines to Areas

Radial

| Advanced I

Linear
Propeity For Added Objects
+|[s15 =l

Rotate About Axis
T X v i~ Z

— Rotate About Point
Paint =
Paint
-Increment Data-
Anale

MNurmber

|2?"‘U.‘I 5

[v Delete Source Objects

[ ok |

Total Rise [£)

Cancel ]

k&t qua mo hinh cau thang lugn nhu Hinh 10.

Phuong phdp xay dung nhu trén da gidp cho
ngudi k§ su tao ra mod hinh ciu thang lugn bé tdng
c6t thép dang ban chiu luc mot cdch chinh x4c va
nhanh chéng, tir d6 tinh todn nodi luc, bo tri cdt thép
hdp 1y, dAm bio dd bén va an toin cho cong trinh
khi dua vao sit dung trong thuc t€.

Vi du 2: Tao md hinh cau thang lugn dang dam
chiu lyc (dang xuong c4) theo sd dd nhu md t3 tai
Hinh 11.

Cho biét: Chiéu cao 3,6m (cos +0,00 + +3,6m),
chiéu day dan thang 0,12m.

Ban lugn tron 2000, géc xoay clia bac cau thang
1a 100.

Tdng s& bac 1a 20 bac, chiéu cao mdi bac Ia
0,18m.

Vat liéu st dung la bé tong B15, ban kinh trong
12 2,0m; ban kinh ngoai la 3,2m.

Dam bé tong cot thép c6 ti€t dien 30x40, hai dau
dam thang la dang lién k&t khép.

Trinh tu thuc hién nhu sau:

- M& phan mém SAP2000, chon don vi phia
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Hinh 7: S0 dé cdu thang Iugn dang bdn

Fle Edit View Define Draw Sehet Asign Analze Disply Design Options Tooks Help
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Hinh 8: H6p thoqi Divide Selected Areas

" Divide Area Into This Numbes of Objects  (Quads and Triangles Only)

Along Edge lrom Point 1 to 2

Along Edge from Paint 1 to 3
| (% Divide Area Into Objects of This Masimum Size  [Quads and Triangles Only)

Along Edge fiom Point 1 to 2 [os
Along Edge lrom Point 1 to 3 IlJ,E

" Divide Area Based On Portz On Area Edges  (Quads and Triangles Orly)

ne Objects With Area Edges
ght Line Objects

" Divide Area Using Cookie Cut Bated On Selected Point Objects
Rotation of Cut Lines From Area Local Axes [Deg) I
" Dmide Area Uzing General Dnvade Tool Based On Selected Paints and Lines

M aarun Size of Divided Object |

[Unby—————

i~ Local Axes For Added Points —
[~ Make same on Edge if adiscent comers have same local axes defintion
[~ Make same an Face if all comers have same local axes definition

r~ Restramts and Consfraints For Added Points
[~ Add on Edge when restramls/constiamts exist 8t adiacent comer points
[Apphes if added edge point and adjacent comer points have came local axes defiration)

[ Add on Face when restraints/constraints exist at all comer points
[Applies if added face point and all comer pomts have same local axes definition)
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du6i man hinh l1a KN,
m, C. Vao menu File/
new model, sau doé
chon miu Grid Only
dé tao mé hinh theo

dang ludi.

- Xuat hién hop
thoai Quick Grid
Lines, chon  thé

Cylindrical va khai
bdo c4c thdng s6 theo
yéu cu clia bai todn,
chon OK nhu Hinh 12.
- Nhap phdi vao
khung nhin SAP2000
chon Edit Grid Data,
xuat hién hop thoai
Coordinate/Grid
Systems chon
Modify/Show System.
Xuit hién hop thoai
Define Grid System
Data, chon ch& do
dudng 1udi Spacing,
hiéu chinh lai dudng
Iudi trong R Grid theo
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Hinh 9: Hop thoai Display Options For Active Window

rLs
r s
I R
-

P

rc
r T

Objects

Sections

Materialz

Cookos Printes

White Backgiound, Black Dbjects
Sebeched Group: Selec G

¥

[ S e

Hinh 10: Két qud mé hinh

L)

File Edit View Define Draw Select Assign  Analyze Display Design  Options  Tools  Help

Dd H&2a /2B r@ qqqaaxmnuyznvmﬂ * % |SMa-
A BORxrY S RER-
Llidis- _¢E:|¢cﬁ—--&l- |
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!nr ORI B TR P
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™ Shiows Joirdz Ordy For Objects In'View
: Wiew Type

" Standard € Offsst & Extruded

[~ Apphy bo AN 'Wirdows

intitteo BEEE A EEE- T @ %

| [H Avea sectioms. |

IK I -
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D Wiew

yéu ciu cda bai todn, chon OK nhu Hinh 13.

Ta dugc két qua: Hinh 14.

- Ti€n hanh tao vat liéu cho ciu thang luon dang
dam chiu lyrc tuong ty nhu vi du 1.

- Vao menu Define/Section properties/Frame
Sections, chon tao mdi ti€t dién dang phan tif thanh
la Add New Property, trong hop thoai Add Frame

Sections Property, chon muc Frame Sections
Property Type/Concrete va nhip vio bi€u tugng
Rectangular. Xuat hién hop thoai Rectangular
Section ta khai bdo cdc dic trung clia dim theo yéu
cAu bai todn, sau d6 chon OK nhu Hinh 15.

- Ti€n hanh tao ti€t dién cho tAm dan ciu thang
lugn tuong tu nhu vidu 1.
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Hinh 11: Mdt béing va hinh dang céu thang Iugn dang ddm chiu luc (dang xuong cd)

Pan thang day 12cm

Dam 30x40

| 2000 1200,

MAT BANG CAU THANG

EU' 000

Hinh 12: Hép thogi Quick Grid Lines

Hinh 13: Hp thoagi Define Grid System Data

Quick Grid Lines
Edit  Format
Cartesian Cylindrical ] Units Giid Lines
Coardinate System Mame System Nome [GLoBAL [fme = _ OuckStat. |
[GLOBAL R Giid
| GdiD [ Spacing | LineType [ Viskdly [BubbleLoc | Gid Cow ~
Mumber of Giid Lines 11 A 2 Primany Show End
B8] B 3 Pimay | Show End
along Radius 4 3| c 3 Primary Show End
4| 0 0 Pimay | Show End
alona Theta 21 : ]
il
along £ 2 5] =
Giid Spacing T Grd Display Grads a2
| GudID  Oednstes (& Spacng
along Radius l2 1] 1
2 2
along Theta [deg] 10 3 | 3 [ Hide.Al Grid Lines
4 4
Rl -
slong 2 16 z | g
- e = 7| 7 Bubble Size  |0.6875
First Grid Line Location q | 8
along Radius ID. 206w Daa Fleset to Defaul Color I
[ GidID_ [ Spacing | LineType [ Visibilty | Bubble Loc. | 8
along Theta [deg) 0. [ ] 36 Piimany Show End = I
2| = 0 Prieniary Show End
alang Z 0. ]
4
5 |
6
Ok I Cancel 1 | oK Cancel |
8 | =

- Trén thanh cong cu dung nit Draw Specical
Jiont @€ vé phin tif nit tai vi tri cos +0,00, chon
phan t ndt rdi vao Edit/Extrude Points to
Frame/Cable. Xuat hién hop thoai Extrude Points
to Lines, chiing ta chon thé Radial dé khai bdo cic
thong sd r6i chon OK nhu Hinh 16.

- Ti€p tuc diing nit Draw Poly Area dé€ vé tim
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dan clia ciu thang & vi tri cos +0,00; gdn tiét tiét
dién cho tAim dan rdi ti€n hanh nhin ban 1én theo
chiéu cao 3,6m nhu trong hdp thoai Repicate, chon
OK nhu Hinh 17.

- Ta dudc két qua: Hinh 18.

- Vao Menu Edit/Move dé ti€n hanh di chuyén
cdc tAim dan vao ding vi tri trén dAm thang lugn dé
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Hinh 14:

= x

File Edit View Define Draw Sclect Assign Analyze Displyy Design Options Tools Help

D& H&9al/ Er@aqaaq W@t evae + s MG et oo MWG WA IEHE-(T- 8- % --

e evller e B b g oo -
XA - X BE X [Tl B

R IR RS RO I cal o F110e Sl

EEe
""" | [ExvpPanc@z=36 | + | [E3DView | =

|GLoBAL ~lkmc -]

- € 9 @ - B Epp—
Desktop = - e | R o cr.  Hesdphones: 345

Hinh 16: Hop thoqi Extrude Points
fo Lines

Hinh 15: Hp thoai Rectangular Section.

il Advanced ]

Section Name |D30x40 g
Property For Added Objects

Section Notes Modiy/Show Notes... _+ |[D30x40 ~]

~Propetties |~ Properly Modifiers — ~ Material

: Rotate About Axis
Section Propetties... | Set Modifiers.. | ll Cancrete

ST SRR ' ~ Z

- Dimensions 5 Fotate About Point
Depth (t3) 04 Point

Width (12) 03 A I 4 Paint ¥

e

Increment Data

Angle

Murnber

Total Rise [£) 36

0K I Cancel I

tao thanh hinh ddng xuong c4, sau d6 gan lién két cot thép dang dam chiu luc (dang xuong c4) mot
gdi tya don cho 2 ddu dAm thang chiing ta dugc két  cdch chinh xdc va nhanh chéng, gitip cho ngudi
qua nhu Hinh 19. thi€t k&€ tng dung tinh todn ndi luc, bo tri cot thép

Biing cic thao tdc thyc hién don gian, ching ta ~ hdp ly ddm bdo d6 bén va an toan cho cdng trinh
da xay dung dugc md hinh ciu thang lugn bé tong khi dua vao sit dung thuc t€. Tuy nhién, trong qua
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Hinh 18:

Hinh 17: Hp thoqi Repicate

Mirror }

DdH& a0 /60

L

Lingar

Fotate About Line
3D Line

Fde Edt View Define Drw Séect Awign Amaze Dmplay Design Options ook

niret- e MOSEA/EEE- T @ %Y

Hep
QeeRe Winzuewwe @& MG

lIRIEE-

" PaalleltoX  PaalleltoY & PatalleltoZ ¢
Irtersection of Lire with =Y Flane
wE[D; v [0 \

Increment Drata

Mumber |19
fnge 10

Replicate Dptions
Modify/5how Replicate Oplions..
4 of 4 active boves are selected

[~ Delete Driginal Objects

o |

FEE

Surtivimation | 40 | o [GloBAL <nmc =]

Hinh 19: Két qué mé hinh cdu thang dang dam chiu Iic (dang xuong ca)

31
File Edit View Define Draw Select Amign  Analze Displey Design  Options Took  Help

D2 HE20 /B rMaqeqq EHnnewmre ¢ %M %A
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L
™|
A
38
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trinh tinh todn, tdi trong cla cdc tim dan thang
thudng quy vé luc tp trung va dudc gin 1én dim
luon chiu Ivc nén khi xay dung md hinh c6 thé bd
qua phan dan thang, chi tao md hinh dim lugn, gitdp
rit ngdn thdi gian hon nita.

3.Kétluan

Tém lai, phuong phdp xdy dyng mo hinh ciu
thang Iugn nhu trén di thiét 1ap dugc mo hinh tinh
to4n cAu thang lugn bé tong cdt thép dang ban chiu
lvc va dang dAm chiu luc (dang xuong cé) cho 1
tang hoan chinh. Trong trudng hgp cé nhiéu ting, ta
c6 thé nhan ban 1én theo chiéu cao cdng trinh ma

358 86 1-Thang 1/2022

ngudi lam cong tdc thi€t k€ mong mudn. Nhu vy,
biing nhiéu phuong phdp, c6 thé xay dung md hinh
tinh todn cAu thang lugn cho cong trinh. 0] day, tac
gid st dung chinh phan mém SAP2000 d€ huéng
din thyc hién gidp cho ngudi lam cong tac thi€t k€,
cling nhu cho sinh vién & cdc trudng don gian hda
va mo hinh chinh x4c, ddng thdi rit ngin thdi gian
bai todn thi€t k& két ciu clia cAu thang lugn. Qua
d6 cho thay uu diém vugt troi cia SAP2000 trong
viéc thi€t k& k&t cAu va ting dung nhiéu hon cho cic
ky su trong nganh xay dung dian dung va cdng
nghiép va cdc nganh xay dung cd ban khac m
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BUILDING THE STRUCTURAL MODEL
OF A REINFORCED CONCRETE STAIRCASE BY USING
SAP2000 V16 SOFTWARE

® Master. NGUYEN VY THANH
Lecturer, Tra Vinh University

ABSTRACT:

There are more and more beautiful architectural works which have new structures. The
staircase is an indispensable part contributing to the unique and different features of these
structures. The staircase provides an access from one floor to another and also make the building
more beautiful. Depending on the function and the use, the designer arranges a straight or curved
staircase for the building. The development of staircase model today has many complicated
methods that require accurate data and inter-linking between software, causing difficulties for
users. This paper presents the use of Sap2000 V16 software to easily build the model of bearing
slopes and bearing beams (herringbone shape) staircase in the structural design process.
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