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Ung dung phin mém Pcacol thiét k& ¢6t chiu nén

1. ng dung phan mém Pcacol thiét ké cdt chiu nén

1.1 Giéi thiéu Pcacol
PCACOL 14 chuong trinh thiét ké kiém toan cot bé tong cdt thép.

L& mot san pham trong bo san pham PCA software dugc xay dung tur ndm 1988 dugc phat trién
boi hiép hoi xi mang Portland (PCA). PCA da tich cuc tham gia phat trién phan mém, lién tuc
cung cap va hd tro san pham phan mém gitp cac k¥ su thiét ké két cdu bé tong ct thép.

Kha nang mo hinh hoa cua Pcacol:

e M5 hinh héa vat lidu: Nguoi ding c6 thé nhap cac thong sd dic trung cua vt liéu bé
tong hoac thép, va phﬁn mém c6 thé tu dong tinh toan cac thong s6 con lai.

e M5 hinh hoa mit cit: PCACOL cung cap da dang va phong phu cac dang mit cit tron,
chit nhat, hodc mat cit bat ki nguoi dung ty dinh nghia

e M0 hinh hoa c6t thép: ngudi ding co thé lya chon thép theo tiéu chuén c6 san trong thur
vién hodc nguoi dung tu dinh nghia. B6 tri cot thép tat ca cac mit déu nhau, hodc cho
phép bb tri ¢t thép tai vi tri bat ki trong mat cat

e M0 hinh hoa tai trong: cac yéu td tai trong, tai trong tinh, tai trong dong, tai trong gio,
dong dat.

Giao dién chinh cta Pcacol (Spcolum).
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Ag = 1.76715e+006 mm"~2
Ix =2.48505e+011 mm*4
ly =2.48505e+011 mm*4
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1.2 NGi dung bai toan

- Tinh duyét kha nang chiu luc theo vat liéu ctia 1 coc khoan nhdi tru ciu ¢o6 cac s6 lidu
Sau:

+ Vat liéu: bé tong c6 cuong do chiu nén 30Mpa
Thép c6 cuong do gidi han chay 420Mpa
S6 thanh thép: 32 thanh D32

+ Mt cat: Tiét dién tron dudng kinh 1500mm

+ Tai trong:
T4 hop tai trong | Téi trong du coc
N (N) (kll\\l/l.):n) (kl\l\/ll}rln)
Cuong d6 1 7045.38 11.717 115.551
Cuong dg 2 6837.891 311.246 6.281
Cuong d6 3 7048.616 80.508 119.873
Dac biét 9639.336 | 6194.711 37.48
1.3 Trinh tw thwc hién
1.3.1 Cac thiét l1ap ban dau
+ Tur menu file, chon new
+ Thiét 1ap ban dau
Trinh ty: Option/ Startup Defaults
" Startup Defaults %
Data directory:

c:hprogram fileshstructurepointispColumn

System of units: |Met:ic ﬂ

Designcode:  [ACI 318-08 -l

Reinforcement:  [4STM AB15M v |

Text file viewer.  |spview

No. of lines per printed page: |55

Save ] Cancel l

System of unit: thiét 1ap don vi chon: “Metric”

Design code: Lya chon tiéu chuan thiét ké chon: “ ACI 318-02”

Rebar database: Tiéu chuan cho cdt thép chon: “ ASTM A615M”
1.3.2 Théng sb chung

Menu input/General Information
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|t

General Information

Labels

Project:

[TKMH UDPM

Column: Enaineer:

[COT TRON [vanLud

Units Run Option-

" Endglish {* |nvestigation

' Metric " Design

Run Axis Design Code

" About X-Axis @+ ACl 31808

" About Y-Axis " ACI 31805

% Biaxial " ACI 318-02
" [CSAA23.3-04
" CSAA233-94

Consider slendemess? ¢ Yes * No
DK LCancel

Tén 1€nh Chirc ning

Project Tén du an

Column Tén cot

Engineer Tén ki su thiét ké

Units Pon vi

Design Code Lua chon tiéu chuén thiét ké

Run Axis Truc tinh toan

Run option Chay chuong trinh theo thiét ké hay kiém toan
Consider slenderness | C6 xét dén hiéu tmg d6 manh hay khong?

1.3.3 M6 hinh héa vat liéu
Trinh ty thuc hién : Menu Input / Material Propeties
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i H
Material Properties I&

Concrete Reinfarcing Steel
Strength, o |30 MPa | Stength, fy:  [420  MPa
Elazticity, Ec: 26743 MPa || Elasticity, Es: 193955 MPa

M aw stress, fo; 255 tMPa

Betal[1]: 0.8324F
[dltimate strain: {0,003

ok | LCancel

Tén 1énh Chirc nang

Strength ¢ | Cudng do chiu nén cua bé tong

Elasticity Ec | M6 dun dan hoi ciia bé tong

Max stress Ung sut 16n nhat trong bé tong
Beta Hé s6 Bl

Strenght, fy | Cuong d6 gidi han chay cua thép

Elasticity Es | M6 dun dan hoi cua thép

Céc thong s6 nhu: M6 dun dan hoi cta bé tong, Ung suét 16n nhat trong bé tong, Hé s6 B1 sé
dugc chuong trinh ty dong tinh toan va hién thi khi ngudi dung nhép cuong d6 chiu nén cua bé
tong hodc ngudi dung cé thé thay d6i bat ky gia tri thong sd nao néu khac véi tinh toan

Cuong do chiu nén cta bé tong: f’c = 30Mpa

Céc thong s6 con lai ciia bé tong tu dong tinh toan
Cuong do gidi han chay cua thép : fy=420 Mpa
Chon OK.

1.3.4 M6 hinh héa mat cat

-Trinh ty thuc hién: Menu Input/ Section/Circular Section

Circular Section I&
Diameter: (1500 mm

(] | Cancel |

Puong kinh coc D = 1500 mm



Ung dung phin mém Pcacol thiét k& ¢6t chiu nén

1500 mm diam.

1.3.5 M6 hinh héa cét thép

-Trinh ty thyuc hién: Input / Reinforcement
G108 Solve  View Options  Help

General Infarmation... | | | | | ¢
Material Properties...

e

ESE

Section

All Sides Equal...
Slenderness Equal Spacing...
Loads Sides Different...

Irregular Pattern...

Flip/Rotate Section...

Confinement...

Design Criteria...

Tén 1énh Chtrc ndng

All Sides Equal | B tri tit ca cac mat nhu nhau

Equal Spacing BO tri v6i khoang cach bang nhau

Sides Different B6 tri v6i cac mat khac nhau

Irregular Pattern | B4 tri bat ki

Confinement BO tri c6t thép dai

Design Criterial | Lénh nay dwoc thuc hién khi nguoi ding chon thiét ké

Tu Menu Input/Reinfotcement/ All Sides Equal
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Al Sides Equal | 23 <

Mo ofbarz [32 Bar Layout
[#32 R
Clear cover: W —

Cover to

] " Rectangular
Bar zize:

(* Circular

* Tramsverse bars O Longitudinal bars

o]

e Chon s6 thanh thép 32 thanh
¢ Kich thudc thanh D32
e Chiéu day 16p bé tong bao vé : 100 mm
1.3.6 Nhap cac dir liéu lién quan dén dé manh

Trinh tu thuc hién: Input / Slenderness

Cancel

IGT Solve View Options Help

General Information...

Nzl = =1 =12

ESESk:

raterial Properties...

Section

Reinforcement

Design Column...

Slenderness »

Loads Columns Above/Below...
¥-B

Flip/Rotate Saction... Fams
¥-Beams...
Factors...

Tén 1énh

Chtrc ndng

Design Column

Céc yéu t6 lién quan dén thiét ké cot manh

Column Above/Below

Cac yéu t6 lién quan dén nhom cdt trén va dudi

X-beams Pugc xét dén vai cot trong hé khung
Y-beams Pugc xét dén véi cot trong hé khung
Factor Céc yéu t6 do manh

1.3.7 M6 hinh héa tai trong
Trinh tu thyc hi¢n: Menu Input/ Loads/Factored loads
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Tén Iénh Churc nang
Factored Céc yéu t6 tai trong
Service Céc tai trong lién quan dén tinh tai, tai trong dong, tai trong
gid, dong dat
Axial loads Céc yéu t6 lién quan dén tai trong doc truc
Load Combinations | T6 hop tai trong
( Factored Loads @1
Load H-Mament -Mament
|E194.71 3743
[kMm] (kMm]
[ Cnset | Modiy | Delete |
| Mo, P bl by

1 704538 11.717 115.551
2 B537.83 311.246 6281

3 043,62 80.503 119,873
_._1_

9639.34  E1394.71 3748

ok | Canizel

1.3.8 Chay chwong trinh

Trinh tu thuc hién: Menu Slove/Execute hoac F5

Nhan xét:

+ Stre chiu tai doc truc t6i da cua cot:
®Pn=1530 KN

+Momen 16n nhat ma cot chiu duoc:
®Mn=106 KN.m

+ Kha ning chiu kéo thuan tay ciia cot:
®Pnt =-430 KN

1.4 M6t s6 két qua

Biéu db tuwong tac M-P :

Trinh tu thuc hién Menu View / P-M diagram hoac trén thanh cong cu
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P (kN)
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Biéu d6 twong tac Mx-My v&i cau kién chiu nén 1éch tim udn theo 2 phuong :

Trinh tu thyc hién Menu View / Mx-My diagram hoac trén thanh cong cu

10000 -~ My (kN-m)

-10000 L
P =6838 kN

+ Xuat két qua dudi dang file:

Trinh tu thuc hién: Menu view / Results hoac F6 hoac trén thanh cong cu



Run Option:
Run 2Axis:

Investigation
Biaxial

Material Properties:

f'c = 30 MPa
Ec = 25743 MPa
Ultimate strain = 0.003 mm/mm
Betal = 0.83245
Section:
Circular: Diameter = 1500 mm

Gross section area, Ag =

Ix = 2.48505e+011 mm~4
rx = 375 mm
Xo= 0mm

Reinforcement:

Bar Set: ASTM A61SM

Ung dung phin mém Pcacol thiét k& ¢6t chiu nén

Slenderness:
Column Type:

Not considered
Structural

420 MPa
200000 MPa

Iy
Es

1.76715e+006 mm~2

Iy = 2.48505e+011 mm~4
ry = 375 mm
¥Yo= 0 mm

Size Diam (mm) Area (mm~2) Size Diam (mm) Area (mm"2) Size Diam (mm) Area (mm~2)
§ 10 10 71 £ 13 13 128 ¢ 1le 1¢ 1399
§ 19 19 284 $ 22 22 387 ¢ 25 25 510
£ 29 29 €45 § 32 3z 819 ¢ 3¢ 3¢ 1006
£ 43 43 1452 § 57 57 2581

Confinement: Tied; £10 ties with £32 bars,
0.65

phila) = 0.8, phi(b) = 0.9, philc) =

Layout: Circular
Pattern: All Sides Equal
Total steel area: As = 26208 mm~2
Minimum clear spacing = S0 mm

32 g32

Cover = 100 mm

£10 with larger bars.

(Cover to transverse reinforcement)
at rho

= 1.48%

Factored Loads and Moments with Corresponding Capacities:

Pu Mux Muy fMnx fMny £Mn/Mu NA depth Dt depth eps_t Phi
No. kN kNm kNm kNm kNm mm mm
15 7045.38 11.72 115.55 800.79 7897.2¢ €8.344 528 1374 0.00481 0.884
2 €837.83 311.25 6.28 7965.60 160.75 25.583 520 1374 0.00452 0.883
3 7048.62 80.51 119.87 4423.5¢ €587.10 54.951 528 1373 0.00480 0.883
4 5635.34 €154.71 37.48 7€80.05 46.47 1.240 €37 1374 0.00347 0.7e€8



