SAP2000 Application Example:
Underground
Water Tank
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Material Property Data

[ Switch To Advanced Property Display

[ok ]

General Data
b aterial Mame and Displap Color I |Fc24D .I
t aterial Type | J
td aterial Motes tadify/Show Motes. . |
Weight and Masz nits
w'eight per Uit % olume |2.403E-D3 |Kgf, cm, © ﬂ
tazz per Unit W olume ’7
|zotropic Property Data
Modulus of Elasticity, E W
Poiszon's Ratio, U |D27
Coefficient of Thermal Expansion, & W
Shear Modulus, G W
Other Properties for Concrete Materialz
Specified Concrete Compressive Strength, fo lmi
Ii

Cancel |
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Cancel
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b aterial Mame and Dizplay Color |5D4D .
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t aterial Motes Modify/Show HNotes. . |
‘Weight and tass Units

Weight per Unit ¥ olume |7.845E-03 |Kgf, cm, C ﬂ

Mazs per Unit W olume

[Uniaxial Property D ata

Moduluz of Elasticity, E 2033301.9
Coefficient of Thermal Expansion, A 1.170E-05
Shear Modulus, G 784193
Other Properties for Febar Matenals

Finirum Tield Stress, Fy 4000
Finimum Tenzile Stress, Fu By00
Expected ield Stresz, Fue 4400
Expected Tenzile Stresz, Fue 6270
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Add Mew Section... |
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Delete Section J\§
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> Wasudedu SLAB onduuuy Shell-Thick Aawun 1 m

Shell Section Data

Section Name |SL.&B

Section Motes ModifydShow. . |
Dizplay Color .

Plate - Thin

=
" Plate Thick
" Membrane
" Shell - Layered/Nonlinear

- Material
Material Name +|[Fe2an -]
b aterial Angle a0
- Thickness
tembrane 1
Bending 1

Concrete Shell Section Design Parameters

ModifyShow Shell Design Parameters... |

Stiffness Modifiers
Set Modiers... | |

ak. | Cancel |
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{~ Offset Selected Points of Selected Areas Only

— Offzet

Offzet Distance [Pozsitive Dizgtance Expands) |1.

Mate: Offset distance iz measured perpendicular to area edge.

Ok, I Cancel

4

Wuazvggeenynau 1 m Astusy

SAP2000 : Application Examples : Underground Water Tank By Dr.Mongkol JIRAWACHARADET 44



> Aaneniy ﬁ’GLm‘g Assign > Area > Automatic Area Mess IOMUUANISLUSUE DY

Assign Automatic Area Mesh

Meshing Group Units

™ Mo Auto Meshing |.-’-‘«LL j |Kgf . j
" hesh Area Into Thig Mumber of Objects  [Quads and Trangles Only)

’7 Sub esh Option

r Sub kesh As Required To Obtain Elementz Mo

Larger Than The Specified Maximum Size

(* Mesh frea Into Objects of This Maximum Size  [Quads and Triangles Only}
Along Edge from Paint 110 2 1
Along Edge fram Paint 110 3 1

" hesh Area Baged On Points On Area Edges  [Quads and Triangles Only)
Faints Determined From:

-
-

~
-

" Mesh drea Using Cookie Cut Bazed On Point Objects In Meshing Group
(" Mesh drea Uszing General Divide Tool Based On Paints and Lines |n Meshing Group
Local Axes For Added Points

[ Make zame on Edge if adjacent comers have same local axes definition

[~ Make zame on Face if all cormers have same local axes definition

Restraints and Constraints For Added Points
[” Add on Edge when restraints/constraints exist at adjacent comer points
[&ppliez if added edge point and adjacent cormer points have same local axes definition) Cancel

[~ Add on Face when restraints/constraints exist at all comer points
[bppliez if added face point and all comer pointz have same local axes definition)

> apsdsTulaena F5 auadinuivitinvesiiy DEAD adnvie1e 3-D View navs e
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CasefCombo Hame DE&AD - " Resultant Forces
¢" Shell Streszes

o

™ Concrete Design

Output Type
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™ Divide Area Inta Thiz Mumber of Objects  [Huads and Triangles Only)

" Divide Area Into Objects of This Mazimum Size  [Quads and Triangles Only)

e
—
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WuAzgNULUIRaNANYARANIA

> duay Assign > Area Loads > Uniform (Shell) labiwitintih WATER = 3000 ke/m’

Area Uniform Loads

— Load Pattern Mame Units
+||wATER ~| “Kgf, mC v
—Uriform Load—————————— [~ Oplions
Load |3|:||:||:| ¢ Add to Existing Loads

Coord System IGLDB.&L vI & i Replace Existing Loads
S IGravit_I,l .,I " Delete Existing Loads

Cancel |
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Assign Automatic Area Mesh

™ Mo Auto Meszhing

" Mesh Area Into This Mumber of Objects  [Quads and Triangles Only)

" Mesh Area Into Objects of This Masimum Size  [Quads and Trangles OnivE
Along Edge from Point 1ta 2 1
Along Edge from Paoint 1 ta 3 1

" Mesh Area Based On Points On Area Edges  [Quad: and Triangles Orly)
Paoints Determined From:

> aeadesulaenn F5 auadnudmtnvesiiu WATER adnntieia 3-D View nady e

L@en Shells MAUAATULAL

> Huay File > Save As fadolvaifu AX03 UnderG WTank2.sdb
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Section HName il
v Y v . :
NUIATUYIY Section Maotes Fodify/S how. . |
Dizplay Color .
a 1 g < o Type
> Aanyu Jandenalunn &y i

Define > Section Properties > Area

Flate -
Flate Thick,

Membrane

Sections... AANUYN Add New Section...

7YY Ty W

LNDETNINUINANUL WALL Shell - Layered/Monlinear

|
b aterial

Sections Select Section Type To Add b aterial Name ﬂ| Foz40 j
Hone Shell A M aterial Anale 0.
Hone | = :
Click to: Thickness
| Add Wew Sechon. Membrane 03

Add Copy of Section...

Modify/Show Section,. Concrete Shell Section Design Parameters

todifpsShove Shell Dezign Parameters. . |

]
| Bending 0z
|
|

Delete Section

Stiffness Maodifiers

L Set Modifiers... | |
m ’Tl Cancel |
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v % v Yy oy
bbIIAUUTUUNUINTUYIN Water Pressure
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> A Ctrl+G 1don WALL é’ibﬂl,mé Assign > Area Loads > Surface Pressure

Area Surface Pressure Load

Load Pattern Mame Units
+ [waTER ~| Kaf.mC v
Prezsure Face
- -
Options

™ By Joint Pattern

Pattermn :I ¢ Replace Eristing Loads
Fultiplier ™ Delete Exizting Loads

Cahcel

(™ Add to Existing Loads

> asadelulauna F5 guadinidmtinvesiiu WATER adnntifie 3-D View nady it 54

\aen Shells 1@an Resultant Force > Mmax

| | % Resultant MMAX Diagram (WATER)

3317i 2 : Surface Pressure by Joint Pattern

aInsafmuagULuUNITNIENgLsiulaenisly “guwuulase UJoint Pattern)” &9

9199zE81nNIISUINRsarimulndlAssTumLduasannnan
> duuy File > Save As fstiolmiidu AX03 UnderG WTankd.sdb

> nAn Ctrl+G 1denngu WALL éIJQLJJH Assign > Area > Automatic Area Mess Ldan No

Auto Meshing [BUNLENATLUINUE 8 ERLULIR

> nn Ctrl+G 1eon WALL é'lljﬂmg Assign > Area Loads > Surface Pressure \dan Delete

Existing Loads Lieauiminifnesn
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Area Surface Pressure Load

Load Pattern Mame Units
keimC -]
Pressure Face
{s By Element Top -
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Options

™ By .Jaoint Pattern

-
—

" Add to Existing Loads

Pattern ™ Replace Existing Loads

G Delete Existing LDadS)
Cahcel

Fultiplier

> 1@59udIa0InanvNTY AIaglulau Assignments > Automatic Area Mesh

None uazluwau Loads 2zlsiiideya

> 0@ Ctrl+G 1Han Wall Eglbﬂl,mé Edit > Edit Areas > Divide Areas uualuawin 1 m

Divide Selected Areas

Unitz
" Divide frea Into This Mumber of Objects  [Quads and Trangles Only) |Kgf, m.C j
+ Divide Area Into Objects of This Maximum Size  [Quads and Triangles Only)
Along Edge from Point 1o 2 1
Along Edge from Faint 1o 3 1
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> AANUTNANEDIIR

Set 3D View

'
o

#9L1yY Define > Joint Patterns...

Define Pattern Names

— Patterms

IWaterF'
Drefault

Click, to:
Add Mew Pattern Mame |

Change Pattern Mame |

Delete Pattern |

Cancel

DKI
_Carcel |

— Yiew Direction Angle

I 270 g Plan
- .

IEIEl Elewation
=

|—:I

1] Aperture
:I p

— Fast View

ok |

Cancel |

> fnsouldennian 4 suitasniedslugy

(%

nm Add New Pattern Name oﬁ’ﬁadw WaterP

sy View > Set 3D View don XY iuansguutau

B 3D View

{ 3-D View
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> ﬁ'ﬂLmé Assign > Joint Patterns \@en WaterP Wuu Z Coordinate at Zero Pressure

(%
v oa

%4 11 U d‘ QOJ A 1 QOJ o o A 3
LLﬁ’ﬂﬂﬂ’]i%@‘Uﬂ’J’]ﬂJ%N Z NTEAURNIUIAD 3 M LaghulguInunuIAe 1000  ke/m

v

J9311n Zero Neg anafialifinnay

Pattern Data

Pattern Hame |WaterF’ ﬂ

Fattern Azsighment Type
%Y., Z Multipliers [Pattern ¥ alue = Ax + By + Cz + D)
(* Z Coordinate at Zera Pressure and *Weight Per Unit % olurme

£ Coordinate at Zero Preszure and Weight per Unit W olume

Z Coordinate Wt per Unit %ol He&triu:ticun
|'|UUU |Zem Meg

M odify
Delete

Added Uniform % alue per Unit Area 0.

Restrictions Options

* Uze all values: f* Add to existing values

 Zero Negative values " Replace exizsting values

" Zero Pozitive values " Delete existing values

0K | Cancel |

> ARNYUNBY 3-D View Z%Lmé Display > Show Misc Assigns > Joints... t@anlilans

Joint Patterns > WaterP

Show Joint Assignments

Azzignment Type
" Restraints
~

" Local fses

~

%)

Joint Patterns

MHame

=
" Point Object Merge Mumbers

] | Cancel |
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> WeguvensluyuuesauiiiagaAwssiunszatenugasondtusy

J J= Joint Patterns (WaterP) | -
J. =
- - > 1008
+ = 10.00:00 |
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A P 100000 B =
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e 200000 1 A Fond ;
Qo000 * i 3007 U0
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il 2000:00 .-: s anss o045
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0000
%
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> A Ctrl+G 1dan Wall ﬁ'ﬂm% Assign > Area Loads > Surface Pressure Ldannsel

UsIYN Water uagguuuugnase WaterP aslusy

Area Surface Pressure Load

Load Pattern Mame

+ |[waTER -]
Fressure
" By Element
Fressure
(# By Joint Pattern
Pattern W/ aterP -
Multiplier |1

| hitg
kaf. m, C -
Face
Top hd
Options

" Add to Existing Loads

{* | Replace Exizting Loads

™ Delete Exizting Loads

Cahcel

> ABNUUIFIN 3-D View ﬁ\‘lmy Display > Show Load Assigns > Area... 1@anlAuans

wsssiulagAmuasslugy

Show Area Loads

Load Pattern Hame

Load Type

" Uniform Load Contours

" Uniform Load Y alues

[WATER |
™ Surface Pressure Contours
J f+ Surface Prezsure Walues
Face Top hd
| e
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HUNALTIFUVUHTING 4 ulifiAneenwazilvuARLITUINUUAdENS

_[ IEL Area Surface Pressure - Face Top (WATER) ] -
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> asadelulauna F5 guadinidminvesiiu WATER adnntifie 3-D View nady

\@en Shells 1@an Resultant Force > Mmax

_[b.l: Resultant MMAX Diagram (WATER) ] -

U A v Y v
LLIIAUAUUUNUINTUUIN Earth Pressure

wssRuRuUuRTuisIniuneuenuuadudesdiufe phl wssduRuandmidnussvn
NAYU (surcharge) UWRAULIAIAIN, ph2 WIIHUANLLDAY Wag pw WIIAUUIZLNLTUAIL

avudnnszedugUaumaen daansugy
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Y

Y

pw ph2 phl

nsmwnusiuiulagldgasegaierilalagldiduuse@ns Ka Feiwinaindwden

MUYDIAUY
= Trsing ~ Tremaor - 04902
phl = K, x surcharge = 0.4903 x 1000 = 490 kg/m2
ph2 = K,y h = 0.4903 x (2200-1000) h = 588 h keg/m2

pw = v, h = 1000 h kg/m2

ph2 + pw = 1588 h kg/m’

> &y File > Save As fatfalysiifiu AX03 UnderG WTank5.sdb

> duuy Define > Load Patterns a#3194n58iussvn SOIL

Define Load Patterns

Load Patterns Click To:
Self Weight Auta Lateral : ;
Load Pattern Manme Tupe Multiplier Load Pattern | sddllen Lonel Bhan I
[S0IL OTHER |l =l Modify Load Pattem |
DEAD DEAD 1 |
WATER OTHER 0 ﬂ
Delete Load Pattern |
[=
Show Load Pattern Motes... |
0K
Canicel
iefine Ratterny Nomes > @3y Define > Joint Patterns.. na Add
. i S 4 .
Patems Click o New Pattern Name $4%871 SoilP
SoilP Add Mew Pattern Mame |

Change Pattern Mame |

> AdnuT1eEeddA duuy View > Set 3D
Delate Patter |

View tdon XY Mkanaguutau

L a A C% g.'; v a Y} I a a
Cancel > ANTOULADANUINY 4 ATUNALHULIULAULND

LHeNARDTIINUAUUNTI
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B 3D View ; 3 3-D View -

_i:'l

= DE S o ot S € D€
-

o

Sk

D%

-k

L
1
1
)
]
!
I
1
1
1
I
]
]
I
1
1
2
1
L

> ﬁl'\‘lmlg Assign > Joint Patterns \d0n SoilP wuU Z Coordinate at Zero Pressure La?

v
a o A

[ U { v 1 ’6’ v a 3 v o w
’Lamwﬂummqa Z Nsgauiainme 3 m wazuilgtintnfuae 1588 ke/m™ U®31nA

Zero Neg winefisliifidnay wagld surcharge wiudn 1000 ke/m”

Pattern Data

Pattern Hame ISoiIF' j

— Pattern Azsignment Type
.. Z Multipliers [Pattern Y alue = Ax + By + Cz + D)
i+ Z Coordinate at Zem Pressure and Weight Per Uit % olume

— £ Coordinate at Zero Pressure and Weight per Unit W alumme
Z Coordinate W't per Unit Yol Resztriction

E 1588 [Ze10 Neg d

Zero Meg

bk adify I
Delete I

Added Uniform W alue per Unit Area |1UDU

~ Restrictions——————— ~ Optionz

i+ Use all values v Add ko existing values

i~ Zern Megative values = Replace existing values

i~ Zero Positive values = Delete existing values

aK Canicel

> AFNYUNDY 3-D View dauy Display > Show Misc Assigns > Joints... L@antilans

Joint Patterns > SoilP , ,
Show Joint Assignments

Agzzignment Tupe
f* Jaint Patterns

Mame

= Wehicle Responze Component Ovenarites

" Puoint Object Merge Mumbers

Ok I Cancel |
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[ B2 20int Patterns (soilp) | =
el T 258800 b
1000700 - ]
2 ) = 4176.00
1000.00 = 2588.00 < ookl =
1000.00 - 2588 00 = 497500 < lsmim
Y D ESEESESIE A, M Sty RIS
- P 497600 = 5764.00
1000.00 2588.00 g x
: P w7 BEHN.00
o 4176.00 ;
00000 2588.00 - :
| e 4476.00 - e
e THER G i i
* 1000.00 = . Sy
5 4176.00 M
2585.00 ¥
ihodieg-"  )8761.00
S AWTE00 %
F e 298800,
= _4wis00. |, 1000.00 .
4= 59£4.00 25300 :

> na Ctrl+G 1@an Wall ﬁ'ﬂl,mé Assign > Area Loads > Surface Pressure Ldannsel

Us3N SOIL wazgukuuInse SoilP Aslugy

Area Surface Pressure Load

Load Pattern Name Units
+|[soi -] Kal.mC v
Pressure Face
" By Element Top -
Fressure
Optiohs
9 EpdetiPaiE £ fudd to Existing Loads
Fattem SailP A &
Multiplier |1 " Delete Existing Loads

HUNAUTIPUUUHTIN 4 AUl adazivuainduaInuuades

_[ Hﬂm Surface Pressure - Face Top (S0IL) ] -
.uuu.utk [y It
1000.00 gk Z588.00 - 2588.00
2588.00
1000.00_» 2588780
1000.00 o 2588.00 _U588.00 m;} 4
2588.00 = 4176.0
1000.00 «_» J588.08._, :
1000.00 ) 258800 ~2588.00 N 4176.00 _-4176.
2588.00 41?5-001_;m
2588.0) “176.00,
G 2588.00 _—2588.00 \0:}5 \i7e00 417600 3
100000 3 ;i ; 4176.00 7576
2583.00:533 00~ 1 3 s } £764.00
X000 WU ) 4176.00 ket
1606 .0 258800 3 {0 5764.00
R .00 4176.00 1?6;*‘?‘
o 4 LLLEY 19
"/2 .-.‘533.']0\\.-" 4176.00 E 1764.00
258 w‘cloo 4176.00 &= 5764.00
5586 4176.00 \ I
r.,ag:wnﬂ.ﬂ 176,00 :764.00 L5
1% 0P 4176.00 2,,_.35?54_30
jﬁﬁ%ﬁﬁ%ﬁg@ #4800 00
S 76U srnann #64.00
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> asadesulaena F5 guavnidmvtnvesiiu SOIL adnvutee 3-D View nadd e

\@en Shells 1@an Resultant Force > Mmax

:[i Resultant MMAX Diagram (SOIL) | v

dn12en1599ALUUaSUN LARY Design Conditions

nseenuuuinnlffuIginnsaneeniuuiiesutininussnnlu 2 anngfe nsdinduiau

v a o o M i v a Nay Ao o 1 v a
iNllLlﬁ\‘i@uu’]LL@lNNLLiQ@u@‘Lﬂ;@H?@‘U LLagﬂimV]‘llllluqiuaﬂLL@]QJLL?Q@U@UI@Elia‘U

TEXTATEIY

REEEREEEN o -
: Pw Pw : ph: : Pn
Sy vevtvvel| -
EEEEREEER
Water Pressure Soil Pressure

Tnarvundunsdlussnnsiu (Load Combination) dwiunmsesnuuulagiduiiensld

37U (Working Stress Design, WSD) kaz5n184 (Strength Design Method, SDM) A

WSD1

DEAD + WATER SDM1

1.4 DEAD + 1.7 WATER

WSD2 DEAD + SOIL SDM2 1.4 DEAD + 1.7 SOIL
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> dauy Define > Load Combinations...

AanUu Add New Combo Litea39nsalussyn

Fulnd dsgeumidennstiusmnuazivuaaunnmes wWunsal WSD1 aslugy

Load Combination Data

Load Combination Name [User-Generated)

Motes

/SO

Modiy/Show Notes... |

Load Combination Type Linear Add ﬂ
O ptionz
Drefine Combination of Load Caze Results

Load Casze Name Load Caze Type Scale Factor

WATER |L|near Static

|1

ok |

DEAD Linear Static 1

b odify
Delete

Cancel |

>

Define Load Combinations

Weararuasuynnsdiaglasenisaslugy

- Load Combinations

Click to:

W50
W5DZ
S0

Sz

[ B W Combn.

bd odify/Show Combo.

|
Add Copy of Combo... |
|
|

Delete Combo

Add Default Design Cambos... |

Corvvert Combosz to Monlinear Cazes... |

Ok,
Cancel

> FSunsimsigilaena F5
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NANTSALATIZALNDNITIDALUY Analysis Results for Designs

/ nsfiansanssnelunduiniilesnuuuazeneds

a N v A
AIUNANNUBILLNULRNICNUDINUIADUNU 1, 2 WaY 3
1

lngiiunu 3 agdeanuanszuIuNt wnu 1 szagly

b4

3
v 1 wuas1vluszurunds wazuny 2 azeglunuinsly
\/ SEUURY

WiaNEIUN19A9 srfiansananluudluwwiueufes M11 dwanslugy

A

-

MllL/

A\ twH

> AaNuE1e 3-D View nady 1] Gon shells Wennsdlussmn WSD1 Tiuans

Resultant Force > M11

___[))3 Resultant M11 Diagram (WSD1) ] -
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> AdnuinFEDINR naly [xz] Tikanyules X-Z Plane @ Y=0

> naly T zon shells Wonnsalussnn WSD1 lviuans Resultant Force > M11

[ Resultant M11 Diagram (WsD1) | =

3

] 91B.903324

N 00 =t Ju =] (O =) In =2 00 LN
[l R R o o oo o [

[x
[x

el
UM OOoOo—oW

B da
[{ul ]
o i

-5.60

> Geumdlumununuuntaiiemanniign adnvinielikanguvensvemtisgos

IZ Stress Diagram

Area Object 29
Area Element 29

value 918902324 Kgf-m/m

wldmTumudisnndigaie 919 Kef-m/m

> yhwuAndmsunsalussn WSD2, SDM1 wag SDM2 agle

M11 (Kgf-m/m)
WSD1 919
WSD2 -2,358
SDM1 1,562
SDM2 -4,009
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NAVBIH109 Effect of Roof Slab

1% '
v o = v = =

dedusuuagdidedasidiutiglunisanusdunield ejeonuuuazssylimaands

Y]
(Y @ a

ABULANIABENAUAUAIUTNG NatifiiananagansslundanuniunIflnesnwuuld
> dawy File > Save As fravolumiidu AX03 UnderG WTanké.sdb

> ﬁﬂLmé Define > Section Properties > Area Sections... ﬂaﬂﬁu Add New Section i

aSahdnlny faged1 TSLAB Amuaasslugy

Shell Section Data
Section Name @S LaB )

Section Notes Modifu/Show... |
Dizplay Color .

" Shell - Thick
" Plate - Thin
™ Plate Thick

(" Membrate
" Shell - Layered/MNanlinear

I aterial
Material Name +|[Fe24an -
 aterial Angle 0.
Thicknesz
Membrane (]
Bending n3

Concrete Shell Section Dezign Parameters

M odify/Shaw Shell Design Parameters... |

Stiffness Modifiers

Set Modifers... | |

0Ok | Cancel |

Xy e

> adnuinsEeld naly WA TiLanayuued X-Y Plane @ Z=3

> Aanly D Henuien TSLAB wanaannaiulaginsaunquyisnie

> AEnEeNHUTIA Famy Assign > Area > Automatic Area Mesh fvuarAfiugey

1 m WURINUNUAIUETE WATRTIAUTN
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[E xvPane@z=3 | 2

A S (R G S S

®_
®_
®_

> dfumsinedilagna F5 udignalaeadnuiieie 3-D View naly ] zen

Shells Tiana Resultant Force > MMAX 24n38lussvn WATER wag SOIL 9gla
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> AanusingEelA nady [xz] TyikanyuLes X-Z Plane @ Y=0

> nadx T zon shells Wonnsalussnn WSD1 lviuans Resultant Force > M11

[ B ResultantM11Diagram (wsD1) | =
3.75
3.00
2.25
150
0.75
i 0.00
A 75
1 -1.50
i | 704368617 2.
-5.25
-6.00
> yuindiemlusuiinnigadmiunsdlussn WSD2, SODM1 uag SOM2 ald
M11 (Kgf-m/m)
WSD1 704
WSD2 -839
SDM1 1,086
SDM2 -1,193

avunilananunnidiedisutunsailuiicds
< a g ad 1 £74
'Q'ﬂﬂLL‘UUL‘WaﬂLﬁiﬂﬂﬁﬁﬂﬂiﬂﬁl’)ﬁ%u’aﬂLL'i\ﬂ‘quu WSD

Mvua  fo = 65 ksc MIUNYNTENTHN

ah
1l

0.5fy = 1500 ksc

)
1l

Es/Ec = 8.54

k = 1/(1+f/nf) = 0.27

j = 1-k/3 =091

R = (1/2)f . kj = 7.985 ksc

M. = Rbd = 7.985x1.0x25 = 4,991 kg-m > 839 kg-m oK
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[
v a v

ﬁm’;mﬂ%mmmﬁﬂlﬁ%uLmemmaqmi

A = M/ (fsjd) = 83,900/(1,500x0.91x25) = 2.46 cm’ / m

Ao = 0.0015bh = 0.0015x100x30 = 4.5cm’/m
T§an DB12 (A = 1.131 cm”)
SpBeVeiifeInIs s = Aw/Acan = 1.131/4.5 = 0251 m

Tafwmantgsuni19is DB12 @ 0.25 m

DONULUULNANLESUNIALAYASANES

fun f. = 240 ksc fatiu B, =085

f, = 4,000 ksc (widn SD40)
P, = 0.85(0.85x240)/4,000 x 6,120/(6,120+4,000) = 0.0262
Pmax = 0.75p, = 0.0197

R, = My/dbd” = 119,300/(0.9x100x25°) = 2.12 ksc

o = 085fc 1- h— ZRU = 0.00053 < Prax
: 0.85f’

y

A = pbd = 0.0053x100x25 = 1.33 cm’/m < A

Tuaniasuni199e DB12 @ 0.25 m

AUAN

SDM

OK

Use As,min
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