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1 Structure Data

This chapter provides model geometry information, including items such as story levels, point coordinates, and
element connectivity.
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Beam Connectivity Data

B1 6 2 None

B5 4 5 None

B7 9 3 None
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2 Properties

This chapter provides property information for materials, frame sections, shell sections, and links.
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General Data
Material Mame
Materal Type
Directional Symmetry Type
Material Display Color

Material Motes

Material Weight and Mass
@ Specify Weight Density
WWeight per Unit Wolume

Mass per Unit Volume

Mechanical Property Data
Modulus of Elasticity. E
Poisson’s Ratio. L
Coefficient of Themal Bgpansion., A
Shear Modulus, G

Design Froperty Data

[Concrete >
[ 1=otropic - |

2500 begf/m=
[254. 529 bkegf-s3m
2400000000 begf./m?=
o2

0.0000095 14C
[1000000000 kgf/m=

[ MedifyrShow Materal Property Desian Data... ]

Advanced Material Property Data

[ Monlinear Material Data...

[ Time Dependert Properties...

[ Pedorm3D FProperties... ]

A992Fy50 Steel 2038901.92
Alll Rebar 2100000
C25 Concrete 240000

Table 2.1 - Material Properties - Summary

Fy=3515.35 kgf/cm?,

0-3 0.00785 Fu=4569.95 kgf/cm?
03 0.00785 Fy=4000 kgf/cm2
' ’ Fu=6000 kgf/cm?

0.2 0.0025 Fc=250 kgf/cm?2
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[FFIY Material Property Dats W |55

General Data

Material Name

Materal Type

Directional Symmetry Type
Materal Display Color

Material Motes

Materal Weight and Mass
@ Specify Weight Density
Weight per Unit Vaolume

Mass per Unit Wolume

Mechanical Property Data
Modulus of Elasticity, E

Coefficient of Thermal Expansion, A

Design Property Data

Aldll

= )

| Unizxial

N

[ Modify/Show Notes... ]

Change... ]

) Specify Mass Density

7850 kegf/m?=

| 800 477 legf-=3m*
Z21E+10 legf /m=
00017 1C

[ Modify/Show Materal Property Design Data. ..

Advanced Materal Property Diata

[ Monlinear Materal Data...

) [

Materal Damping Properties...

[ FPedform3D Properties...
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SGeneral Data
Materal MName
Materal Type
Directional Symmetry Type
Materal Display Caolar

Materal MNotes

A0

[ Rebar

>

| Unize<ial

N

Changes...

[

Modify"Show Motes. ..

m MMaterial Property Design Data

Materal Mames and Type
Materal MName

Materal Type

Design Properties for Rebar Materials
Minimum Yield Strength. Py
Minimum Tensile Strength. Fu
Expected Yield Strength. Fye
Expected Tensile Strength. Fus

[ man

| Rebar. Unizsdal

RO OO lkegf A m=

GO OO lkegf m=

Ll nn ] lkegf . m=

GO OO0 lkegf m=
Cancel

fr

[ %9

3 General Data

] Materal Mame

Materal Type

Directional Symmetny Type
Material Display Colar

Materal Motes

A1

[ Rebar

| Ulnizedial

[ Change ...

[

Modify. " Shaow MNotes_ .

m Material Property Design Data

Materal Mame and Type
Material Mame

Maternal Type

Design Properties for Rebar Maternals
Minmimum rield Strength, By
Mimimum Tensile Strength, Fu
Expected Tield Strenath. Fve
Expected Tensile Strength. Fue

[am

| Rebar. Uni=saal

SO0 legf <M=

SO OO0 lkegf <M=

SO0 0 kegf <=

SO0 D00 kegf <=
Cancel




ojlw yo ooldiwl v 50 ablio Olaii

2.2 Frame Sections

Table 2.2 - Frame Sections - Summary

BE25*25D C25 Concrete Rectangular

BE30*30D C25 Concrete Rectangular

BE35*35D C25 Concrete Rectangular

BE40*40D C25 Concrete Rectangular

BE45*45D C25 Concrete Rectangular

BES50*50D C25 Concrete Rectangular

BE55*55D C25 Concrete Rectangular

C45*45 C25 Concrete Rectangular

C65*65 C25 Concrete Rectangular

F

it
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Q ®?  Mass Source...

LCs P& P-Delta Options..

e M  Modal Cases...

[E 22 Load Patterns...

Y =y Shell Uniform Load Sets...
E 182 Load Cases...
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[El{ Frame Section Property Data

General Data

Property Mame C55°55

Material [c2s =[]

Display Color [ Change... ]

MNotes [ Modify/Show Motes... ]
Shape

Section Shape [Conﬂete Rectangular V]

Section Property Source
Source: User Defined

Section Dimensions
Depth
Width

0.55

0.55

Show Section Properties...

L » L ] L ] L ] -
2

-

-3 -

-

-

- -» » L} - *

Property Modifiers

[ Modfy/Show Modfiers... |
Cumently Default

Reinforcement

| Modify/Show Rebar... |

i o o i Clasdio 5 pr0

[y L DR 7o 1 rhes ~ iy e s

H m Frame Section Property Reinforcement Data

m Frame Section Property Data . [ = ]
Design Type Rebar Material
General Data ,.
41213 Design (Colum) Longtudinal Bars [
Property Name: 5555
s s s s @ ©) M3 Design Only (Beam) Confinement Bers (Ties) [
R — ;
Display Color ¢ 3 * Reirforcement Corfiguration Confinement Bars Check/Design
Notes Modfy/Show Notes . . @ Ties () Reinforcemert to be Checked
. * @ Reinforcement to be Designed
Shape
Clear Cover for Confinement Bars 0.045 m
Section Property Source Number of Longitudinal Bars Along 3-dir Face 5

Source: User Defined

Show Section Properties.

Number of Longitudinal Bars Along 2-dir Face

5
N | =

) ) Froperty Modiiers Longtudinal Bar Size and Area m?
T Ciensonton] ®
Mody/Show Modfiers Comer Bar Size and Area 0.000314 m?
B 08 n Cumertly Defaut
Width 0.55 m
Reinforcement
Modfy/Shon Rebar Corfineme Ears
Confinement Bar Size: and Area [:] 0.000079 m?
Longtudinal Spacing of Confinement Bars (Along 1-Auwds) 0.15 m
Number of Confinement Bars in 3-dir 2
MNumber of Corfinement Bars in 2-dir 2




| =

[

m Frame Section Property Data |_Z§ | m Frame Section Property Reinforcement Data
General Data Design Type Rebar Material
Propety Name 4545 @ P-M2-M3 Design (Column) Longitudingl Bars [:]
Material [:] U '2 U U () M3 Design Only (Beam) Confinement Bars (Ties) [:]
ey - Crange "3 . Reinforcement Configuration Confinement Bars Check/Design
Notes Mody/Show Notes.. . . @ Rectangular @ Ties (7} Reinforcement to be Checked
(©) Circular @) Reinforcement to be Designed
Shape
s 8 8
Section Shape Longitudinal Bars
Clear Cover for Confinement Bars 0.045 m
Section Property Source
MNumber of Longitudinal Bars Along 3-ir Face 4
Source: User Defined
humber of Longitudinal Bars Along 2-dir Face 4
Property Modifiers
Section Dimensions Longitudinal Bar Size and Area E] 0.000314 m?
Modify/Show Modifiers...
Depth 045 i Curently Defauit Comer Bar Size and Area E] 0.000314 m?
Width 0.45 m
Reinforcement
Modify/Show Rebr... Corfinement Bars
Corfinement Bar Size and Area E] 0.000079 m?
Longitudinal Spacing of Confinement Bars (Along 1-fuds) 015 m
MNumber of Confinement Bars in 3-ir 2
MNumber of Confinement Bars in 2ir 2
Show Section Properties...
- [} Frame Section Propesty Reinf D
. tame Section Proj einforcement Data
m Frame Section Property Data - [ B perty
Generd Deta Design Type Rebar Material
0) P-M2:M3 Design (Calumn Longtudinl Bars
Propedy Name 65765 i o ) g il M Q
LI I T -
ot Q ) : in Only (Beam) Confinement Bars (Ties) ~ [All - m
] [
Display Color ‘3 . Reinforcement Configuration Confinement Bars Check/Design
Nates Mofy/Show Nofes... . € r . @ Rectangular @ Ties (7} Reinforcement to be Checked
. . ) Circular @) Reirforcement to be Designed
Shape
Clear Cover far Corfinement Bars 45 cm
| Secton Popery Source Number of Longitudinal Bars Along 34 Face 6§
Source: User Defined
Number of Longtudingl Bars Along 2 Face §
| Section Dimensions s i LongtudnelBer Size and frez m b ot
Depth 85 o Moty Show Modes.. Comer Bar Size and Area m 114 om?
Cumently User Specfied
Width 65 cm
Reirforcement
Mediy/Shen Rebar.. Corfnement Ears
Confinement Bar Size and Area m 079 om?
Longtudingl Spacing of Corfinement Bars (Along 1-Ads) 15 o
Number of Corfinement Barsin 3dir 2
Number of Corfinement Bars in 2«ir 2
Show Section Propetties...
A —




me Section Property

581 oy s o U i olasiinn 5 po0

(]

General Data
Property Name
Material
Display Color

Motes

Shape
Section Shape

Section Property Source
Source: User Defined

Section Dimensions
Depth
Width

BE30"43

cas

I

Change... ]

[ Modify,/Show Notes... |

| Concrete Rectangular -

Property Maodifiers

| Modify/Show Modiiers... |
Cumenthy User Specified

Eeirfnrrement

m Frame Section Property Reinforcement Data

Design Type
) P-M2-M3 Design {Column)
@ M3 Design Only (Beam)

Rebar Material

Longitudinal Bars [AIII
Corfinement Bars (Ties) [AII

Cover to Longitudinal Rebar Group Centroid

Top Bars 0.064
Bottom Bars 0.064

m

m

g )

) o)

Reinforcement Area Owerwrites for Ductile Beams

Top Bars at [-End
Top Bars at J-End
Bottom Bars at |-End
Bottom Bars at J-End

Cancel

0 m*

0 m?

0 m?

o4
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m Frame Section Property Data

General Data

Property./Stiffness Modifiers for Analysis
Cross-section (axdal) Area
Shear Area in 2 direction
Shear Area in 3 direction
Torsional Constant

Moment of Inertia about 2 zods

Moment of Inertia about 3 zods 0.35

Mass 0.667

Weight 0.667
[ ok | [ Cancel

J

Property Modifiers

Property Mame BE30-45T

Material cas '] E] 2

Display Color [ Change... ] 3

-
m Property/Stiffness Modification Factors | 2|
Property/Stifness Modifiers for Analysis
Cross-section (=dal) Area 1
Shear Area in 2 direction 1
Shear Area in 3 direction 1
Torsional Constant 1 Property Modifiers
Moment of Inertia about 2 axis 1 [ Madify./Show Modifiers. .. J
m
Moment of Inertia about 3 axdis 0.35 Cumenthy User Specified
m
Mass 0.839 Reinforcement
Weight 0.888 [ Modify/Show Rebar... |
[ QK ] [ Cancel ]
.
m Frame Section Property Data - - l
General Data
Property Mame BE30~450r
Material [CZS '] E] =
m Property/5tiffness Modification Factors— | s

[ Modify/Show Modifiers ...

]

Cumenthy User Specified

Reinforcement

[ Modify/Show Rebar...
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m Frame Section Property Data - — | 22 l
General Data
Property Mame C45=45
Material [cas =] E] “ “24 © °
Display Color _ [ Change... ] .3 -
m Property/Stiffness Modification Factors [ = | - -
Property/Stifness Modifiers for Analysis - - - -
Cross-section (zxial) Area 1
Shear Area in 2 direction 1
Shear Area in 3 direction 1
Tarsional Constant 1 Property Modifiers
Moment of Inertia about 2 axis 0.7 b [ ModifyShow Modifiers. .. J
Moment of Inertia abowut 3 s 0.7 L e ==l
Mass 1 Reinforcement
Weight ] [ Modify/Show Rebar... |
. v,
- T |1
m Frame Section Property Data - - L 2
General Data
Property Mame C55-55
L L L L -
Material C2s '] E] 2
L -
Diisplay Color Change... | 3
3 - -
m Property/Stiffness Modification Factors | 2|
L J -»
Property/Stiffness Modifiers for Analysis - - - - -
Crosssection (axial) Area 1
Shear Area in 2 direction 1
Shear Area in 3 direction 1
Taorsional Constant 1 Property Madffiers
Moment of Inertia about 2 axis 0.7 [ ModifyShow Modifiers... J
Im
Momert of Inertia about 2 anis 07 Cumently Default
Mass 1 Reinforcement
Weight 1 [ Modify/Show Rebar... |
Cancel
\
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. . . . Deck Depth
Name Design Type Element Type Material Thickness  Deck Material cm P
cm
RW Wall Shell-Thin C25 30
SLM Slab Membrane C25 15
SLS Slab Shell-Thin C25 15
SW Wall Membrane C25 30

TIRCHE Deck Membrane C25 25 A992Fy50 20
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General Data General Data
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Slab Material [c25 ,] E] Slab Material [c25 ,] E]
Modeling Type [5hg|.mn v] Modeling Type [Memb-ane v]
Madfiers (Cumently Defaut) ( Modfy/Show... ] Modifiers (Currently Default) [ Madfy/Shaw... |
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Property Notes [ Modify/Shaw... ] Property Notes [ Modify/Show... ]
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Property Data Property Data
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Fli Deck Property Data

General Data

Property Mame
Twpe [Fled "] i ]
Slab Material [czs > | [
Deck Matenal [#092Fy50 =) E] Filled Deck
| Modeling Type | Membrane - | —
Modifiers (Cumently Default) [ Modfy/Show ] 1
| oo o -
Property Motes [ Modify#Show ]
||
Property Data
Slab Depth, tc 0.05 m
f Rib Depth, hr 02 m
Rib Width Top., wrt 0.2 o
| Rib Width Bottom, wrb 0.1 m
Fib Spacing. sr us m
| Deck Shear Thickness 0.001 m
Deck Unit Weight 1123 kgf/m?
Shear Stud Diameter 0.019 m < .
| Shear Stud Height, hs 0.15 m >
| Shear Stud Tensile Strength, Fu 407386477 kgf sm*
| [ ok [ cancal | \




Frame Assignments

Story

PENT
PENT
PENT
PENT
ROOF
ROOF
ROOF
ROOF
ROOF
ROOF
ROOF
ROOF
ROOF
ROOF
ROOF
ROOF
Story4
Story4
Story4
Story4
Story4
Story4
Story4
Story4
Story4
Story4
Story4
Story4
Story3
Story3
Story3
Story3
Story3
Story3
Story3
Story3
Story3
Story3
Story3
Story3
Story2
Story2
Story2
Story2
Story2
Story2
Story2
Story2
Story2

Label

C6
c7
C9
C10
C1
c2
C3
C4
C5
C6
c7
C8
Cc9
C10
Ci11
C12
C1
Cc2
C3
C4
C5
C6
c7
c8
Cco
C10
Ci11
Ci12
C1
c2
C3
C4
C5
C6
c7
C8
Cc9
C10
Ci11
C12
C1
Cc2
C3
c4
C5
C6
Cc7
c8
Cco

Unique
Name

67
75
107
123

12
20
28
52
68
76
84
108
124
140
148

13
21
29
53
69
77
85
109
125
141
149

14
22
30
54
70
78
86
110
126
142
150

15
23
31
55
71
79
87
111

Design
Type

Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column

Frame Assignments - Summary

Length Analysis

cm

300
300
300
300
320
320
320
320
320
320
320
320
320
320
320
320
320
320
320
320
320
320
320
320
320
320
320
320
320
320
320
320
320
320
320
320
320
320
320
320
320
320
320
320
320
320
320
320
320

Section

C35*35
C35*35
C35*35
C35*35
C45*45
C45*45
C45*45
C45*45
C45*45
C45*45
C45*45
C45*45
C45*45
C45*45
C45*45
C45*45
C45*45
C45*45
C45*45
C45*45
C45*45
C45*45
C45*45
C45*45
C45*45
C45*45
C45*45
C45*45
C55*55
C55*55
C55*55
C55*55
C55*55
C55*55
C55*55
C55*55
C55*55
C55*55
C55*55
C55*55
C55*55
C55*55
C55*55
C55*55
C55*55
C55*55
C55*55
C55*55
C55*55

Design
Section

C35*35
C35*35
C35*35
C35*35
C45*45
C45*45
C45*45
C45*45
C45*45
C45*45
C45*45
C45*45
C45*45
C45*45
C45*45
C45*45
C45*45
C45*45
C45*45
C45*45
C45*45
C45*45
C45*45
C45*45
C45*45
C45*45
C45*45
C45*45
C55*55
C55*55
C55*55
C55*55
C55*55
C55*55
C55*55
C55*55
C55*55
C55*55
C55*55
C55*55
C55*55
C55*55
C55*55
C55*55
C55*55
C55*55
C55*55
C55*55
C55*55

UER Min

Station Number
Spacing .
cm Stations

w
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Lac! 4 ablic plais|

Releases Pier Modifiers

No P1 Yes
No Yes
No P1 Yes
No Yes
No P7 Yes
No Yes
No Yes
No P2 Yes
No P6 Yes
No P1 Yes
No Yes
No Yes
No P1 Yes
No Yes
No P2 Yes
No Yes
No P7 Yes
No Yes
No Yes
No P2 Yes
No P6 Yes
No P1 Yes
No Yes
No Yes
No P1 Yes
No Yes
No P2 Yes
No Yes
No P7 Yes
No Yes
No Yes
No P2 Yes
No P6 Yes
No P1 Yes
No Yes
No Yes
No P1 Yes
No Yes
No P2 Yes
No Yes
No P7 Yes
No Yes
No Yes
No P2 Yes
No P6 Yes
No P1 Yes
No Yes
No Yes
No P1 Yes




Story

Story2
Story2
Story2
Storyl
Storyl
Storyl
Storyl
Storyl
Storyl
Storyl
Storyl
Storyl
Storyl
Storyl
Storyl
Story0-00
Story0-00
Story0-00
Story0-00
Story0-00
Story0-00
Story0-00
Story0-00
Story0-00
Story0-00
Story0-00
Story0-00
Story-1
Story-1
Story-1
Story-1
Story-1
Story-1
Story-1
Story-1
Story-1
Story-1
Story-1
Story-1
PENT
PENT
PENT
PENT
ROOF
ROOF
ROOF
ROOF
ROOF
ROOF
ROOF
ROOF
ROOF
ROOF
ROOF

Label

C10
Ci1
C12
C1
C2
C3
C4
C5
C6
Cc7
c8
C9
C10
Ci11
Ci12
C1
Cc2
C3
C4
C5
C6
c7
C8
Cc9
C10
Ci11
C12
C1
Cc2
C3
c4
C5
C6
c7
c8
Cco
C10
Ci11
Ci12
B12
B15
B13
B10
B4
B5
B6
B7
B8
B9
B11
B12
B14
B15
B16

Unique
Name

127
143
151
8
16
24
32
56
72
80
88
112
128
144
152

17
25
33
57
73
81
89
113
129
145
153

10
18
26
50
66
74
82
106
122
138
146
211
209
210
208
131
132
133
134
270
139
136
147
159
155
130

Design
Type

Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam

Length Analysis

cm

320
320
320
320
320
320
320
320
320
320
320
320
320
320
320
280
280
280
280
280
280
280
280
280
280
280
280
220
220
220
220
220
220
220
220
220
220
220
220
260
260
426
426
675
502.224
690
502
360
514.253
510
260
649
260
378.227

Section

C55*55
C55*55
C55*55
C55*55
C55*55
C55*55
C55*55
C55*55
C55*55
C55*55
C55*55
C55*55
C55*55
C55*55
C55*55
C65*65
C65*65
C65*65
C65*65
C65*65
C65*65
C65*65
C65*65
C65*65
C65*65
C65*65
C65*65
C65*65
C65*65
C65*65
C65*65
C65*65
C65*65
C65*65
C65*65
C65*65
C65*65
C65*65
C65*65
BE35*35T
BE35*35T
BE35*35T
BE35*35T
BE40*40T
BE35*35T
BES50*50T
BE35*35T
BE40*40T
BE35*35T
BE35*35T
BE35*35T
BE40*40T
BE35*35T
BE40*40T

Design

C55*55
C55*55
C55*55
C55*55
C55*55
C55*55
C55*55
C55*55
C55*55
C55*55
C55*55
C55*55
C55*55
C55*55
C55*55
C65*65
C65*65
C65*65
C65*65
C65*65
C65*65
C65*65
C65*65
C65*65
C65*65
C65*65
C65*65
C65*65
C65*65
C65*65
C65*65
C65*65
C65*65
C65*65
C65*65
C65*65
C65*65
C65*65
C65*65
BE35*35T
BE35*35T
BE35*35T
BE35*35T
BE40*40T
BE35*35T
BES50*50T
BE35*35T
BE40*40T
BE35*35T
BE35*35T
BE35*35T
BE40*40T
BE35*35T
BE40*40T

. Min
Section Ssgggﬁpg b{rlores
cm Stations
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

Max

Releases

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Pier

P2

P7

P2

P6

P1

P1

P2

P3

P2

P3

P1

P1

P2

P2

P1

P1

P2

Modifiers

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
No
No
No
No
Yes
No
No
Yes
No
No
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes




Story

ROOF
ROOF
ROOF
ROOF
ROOF
ROOF
Story4
Story4
Story4
Story4
Story4
Story4
Story4
Story4
Story4
Story4
Story4
Story4
Story4
Story4
Story4
Story4
Story4
Story3
Story3
Story3
Story3
Story3
Story3
Story3
Story3
Story3
Story3
Story3
Story3
Story3
Story3
Story3
Story3
Story3
Story2
Story2
Story2
Story2
Story2
Story2
Story2
Story2
Story2
Story2
Story2
Story2
Story2
Story2

Label

B17
B18
B13
B21
B22
B23
B4
B5
B6
B7
B8
B9
B11
B12
B14
B15
B16
B17
B18
B13
B21
B22
B23
B4
B5
B6
B7
B8
B9
B11
B12
B14
B15
B16
B17
B18
B13
B21
B22
B23
B4
B5
B6
B7
B8
B9
B11
B12
B14
B15
B16
B17
B18
B13

Unique
Name

156
158
154
271
272
217
161
162
163
164
268
168
166
169
175
171
160
172
174
170
273
274
216
177
178
179
180
267
184
182
185
191
187
176
188
190
186
275
276
215
193
194
195
196
266
200
198
201
207
203
192
204
206
202

Design
Type

Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam

Length
cm

639
260.192
426
260
180
260
675
502.224
690
502
360
514.253
510
260
649
260
378.227
639
260.192
426
260
180
260
675
502.224
690
502
360
514.253
510
260
649
260
378.227
639
260.192
426
260
180
260
675
502.224
690
502
360
514.253
510
260
649
260
378.227
639
260.192
426

Analysis
Section

BE50*50T
BE35*35T
BE40*40T
BE25*25T
BE25*25T
BE30*30T
BE40*40T
BE35*35T
BE50*50D
BE35*35T
BE40*40T
BE35*35T
BE35*35T
BE35*35T
BE40*40T
BE35*35T
BE40*40T
BE50*50T
BE35*35T
BE40*40T
BE25*25T
BE25*25T
BE30*30T
BE40*40T
BE35*35T
BE50*50T
BE40*40T
BE40*40T
BE35*35T
BE35*35T
BE35*35T
BE40*40T
BE40*40T
BE40*40T
BES50*50T
BE35*35T
BE40*40T
BE25*25T
BE25*25T
BE30*30T
BE40*40T
BE35*35T
BES50*50T
BE35*35T
BE40*40T
BE35*35T
BE35*35T
BE35*35T
BE40*40T
BE35*35T
BE45*45T
BES50*50T
BE35*35T
BE40*40T

Max

Design  Station bl
Section Spacing b{rlores
P Stations
BE50*50T 50
BE35*35T 50
BE40*40T 50
BE25*25T 50
BE25*25T 50
BE30*30T 50
BE40*40T 50
BE35*35T 50
BE50*50D 50
BE35*35T 50
BE40*40T 50
BE35*35T 50
BE35*35T 50
BE35*35T 50
BE40*40T 50
BE35*35T 50
BE40*40T 50
BE50*50T 50
BE35*35T 50
BE40*40T 50
BE25*25T 50
BE25*25T 50
BE30*30T 50
BE40*40T 50
BE35*35T 50
BE50*50T 50
BE40*40T 50
BE40*40T 50
BE35*35T 50
BE35*35T 50
BE35*35T 50
BE40*40T 50
BE40*40T 50
BE40*40T 50
BES50*50T 50
BE35*35T 50
BE40*40T 50
BE25*25T 50
BE25*25T 50
BE30*30T 50
BE40*40T 50
BE35*35T 50
BE50*50T 50
BE35*35T 50
BE40*40T 50
BE35*35T 50
BE35*35T 50
BE35*35T 50
BE40*40T 50
BE35*35T 50
BE45*45T 50
BES50*50T 50
BE35*35T 50
BE40*40T 50

Releases
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No
No
Yes
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
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Yes
Yes
Yes
No
No
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
No
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
No
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes




Story

Story2
Story2
Story2
Storyl
Storyl
Storyl
Storyl
Storyl
Storyl
Storyl
Storyl
Storyl
Storyl
Storyl
Storyl
Storyl
Storyl
Storyl
Storyl
Storyl
Story0-00
Story0-00
Story0-00
Story0-00
Story0-00
Story0-00
Story0-00
Story0-00
Story0-00
Story0-00
Story0-00
Story0-00
Story0-00
Story0-00
Story0-00
Story0-00
Story0-00
Story-1
Story-1
Story-1
Story-1
Story-1
Story-1
Story-1
Story-1
Story-1
Story-1
Story-1
Story-1
Story-1
Story-1
Story-1
Story-1

Label

B21
B22
B23
B4
B5
B6
B7
B8
B9
B11
B12
B14
B15
B16
B17
B18
B13
B21
B22
B23
B4
B5
B6
B7
B8
B9
B11
B12
B14
B15
B16
B17
B18
B13
B21
B22
B3
B1
B4
B5
B6
B7
B8
B9
B11l
B12
B14
B15
B16
B17
B18
B19
B13

Unique
Name

277
278
214
98
99
100
101
103
114
104
115
121
117
97
118
120
116
279
280
213
51
58
59
60
62
65
63
94
95
92
49
83
96
93
281
282
212

27
34
85
36
37
38
40
41
43
44
292
46
47
48
42

Design
Type

Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam

Length
cm

260
180
260
675
502.224
690
502
360
514.253
510
260
649
260
378.227
639
260.192
426
260
180
260
675
502.224
690
502
360
514.253
510
260
649
260
378.227
639
260.192
426
260
180
260
386
675
502.224
690
502
360
514.253
510
260
649
260
378.227
639
260.192
512.221
426

Analysis
Section

BE25*25T
BE25*25T
BE30*30T
BE40*40T
BE35*35T
BE50*50T
BE35*35T
BE40*40T
BE35*35T
BE35*35T
BE35*35T
BE40*40T
BE35*35T
BE40*40T
BE50*50T
BE35*35T
BE40*40T
BE25*25T
BE25*25T
BE30*30T
BE40*40D
BE35*35D
BE55*55D
BE35*35D
BE40*40D
BE35*35D
BE35*35D
BE35*35D
BE40*40D
BE35*35D
BE35*35D
BE50*50D
BE35*35D
BE40*40D
BE25*25D
BE25*25D
BE30*30D
BE45*45D
BE40*40D
BE50*50D
BE55*55D
BE35*35D
BE40*40D
BE35*35D
BE45*45D
BE35*35D
BE40*40D
BE35*35D
BE35*35D
BE50*50D
BE50*50D
BE40*40D
BE40*40D

Max

Design  Station bl
Section Spacing b{rlores
P Stations
BE25*25T 50
BE25*25T 50
BE30*30T 50
BE40*40T 50
BE35*35T 50
BE50*50T 50
BE35*35T 50
BE40*40T 50
BE35*35T 50
BE35*35T 50
BE35*35T 50
BE40*40T 50
BE35*35T 50
BE40*40T 50
BE50*50T 50
BE35*35T 50
BE40*40T 50
BE25*25T 50
BE25*25T 50
BE30*30T 50
BE40*40D 50
BE35*35D 50
BE55*55D 50
BE35*35D 50
BE40*40D 50
BE35*35D 50
BE35*35D 50
BE35*35D 50
BE40*40D 50
BE35*35D 50
BE35*35D 50
BE50*50D 50
BE35*35D 50
BE40*40D 50
BE25*25D 50
BE25*25D 50
BE30*30D 50
BE45*45D 50
BE40*40D 50
BE50*50D 50
BE55*55D 50
BE35*35D 50
BE40*40D 50
BE35*35D 50
BE45*45D 50
BE35*35D 50
BE40*40D 50
BE35*35D 50
BE35*35D 50
BE50*50D 50
BE50*50D 50
BE40*40D 50
BE40*40D 50

Releases

Yes
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Pier

Modifiers

No
No
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
No
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
No
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
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Shell Assignments

Shell Assignments - Summary

ROOF W6 163 sw P2 Yes

ROOF w14 165 sw P2 Yes
{ { | [ | |

ROOF W16 167 sw P2 Yes

ROOF w18 169 sw P2 Yes

ROOF W20 171 sw P2 Yes
{ { | [ | |

ROOF ws 106 sw P1 Yes

ROOF wil 108 sw P1 Yes
{ { | [ | |

ROOF w22 116 sw P1 Yes

ROOF w24 118 sw P1 Yes
{ { | [ | |

ROOF W36 227 sw P5 Yes
{ { | [ | |

ROOF W39 230 sw P7 Yes

ROOF w41l 232 sw P4 Yes

ROOF w1 1 SwW P5 S2 ROOF Yes

ROOF w3 18 SwW P4 S1 Story4 Yes

Story4 W6 173 SW P2 Yes

Story4 w14 175 SwW P2 Yes

Story4 W16 177 SW P2 Yes

Story4 w18 179 SwW P2 Yes

Story4 W20 181 SwW P2 Yes

Story4 w8 120 SwW P1 Yes

Story4 w11 123 SW P1 Yes

Story4 w22 125 SwW P1 Yes

Story4 W24 131 SW P1 Yes

Story4 W36 235 SwW P5 Yes

Story4 W39 238 SwW P7 No




Story4 w41 240 SW P4 Yes

SW P5 S2 Story4 Yes

Story4 W3 66 SW

Sw P2 Yes

SW P2 Yes

Story3 W16 187 SW P2 Yes

SW P2 Yes

Story3 W20 191 SwW P2 Yes

SW P1 Yes

Story3 Wil 135 SwW P1 Yes

Story3 w22 137 SwW P1 Yes

SW P1 Yes

Story3 W36 243 SwW P5 Yes

SW P7 Yes

Story3 w41 248 SW P4 Yes

Story3 W1 68 SW P5 S2 Story3 Yes

Story3 w3 70 SW P4 S1 Story2 Yes

Story2 w6 193 SwW P2 Yes

Story2 w14 195 SW P2 Yes

Story2 W16 197 SW P2 Yes

Story2 w18 199 SwW P2 Yes

Story2 W20 201 SW P2 Yes

Story2 w8 141 SW P1 Yes

Story2 Wil 143 SwW P1 Yes

Story2 W22 145 SW P1 Yes

Story2 W24 147 SW P1 Yes

Story2 W36 252 SwW P5 Yes

Story2 W39 256 SwW P7 Yes




Story2 w41 259 SW P4 Yes

Story2 SW

Story2 W3 74 SW P4 S1 Storyl Yes

Storyl SW P2 Yes

Storyl SW P2 Yes

Storyl W16 207 SW P2 Yes

Storyl SW P2 Yes

Storyl W20 211 SwW P2 Yes

Storyl SW P1 Yes

Storyl Wil 151 SW P1 Yes

Storyl w22 213 SwW P1 Yes

Storyl SW P1 Yes

Storyl W36 263 SwW P5 Yes

Storyl SW P7 Yes

Storyl w41 271 SW P4 Yes

Storyl W1 76 SW P5 S2 Storyl Yes

Storyl w3 78 SW P4 S1 Story0-00 Yes

Story0-00 w6 153 SwW P2 Yes

Story0-00 w14 155 SW P2 Yes

Story0-00 W16 157 SW P2 Yes

Story0-00 w18 159 SwW P2 Yes

Story0-00 W20 161 SW P2 Yes

Story0-00 w8 98 SW P1 Yes

Story0-00 w11 100 SwW P1 Yes

Story0-00 W22 102 SW P1 Yes

Story0-00 W24 104 SW P1 Yes

Story0-00 W26 56 SwW P3 Yes

Story0-00 W28 58 SwW P3 Yes




Story0-00 W30 60 SW P3 Yes

Story0-00 SW P3 Yes

Story0-00 W34 64 SW P3 Yes

Story-1 RW Yes

Story-1 RW Yes

Story-1 473 RW Yes

Story-1 RW Yes

Story-1 477 RW Yes

Story-1 RW Yes

481 RW Yes

Story-1

Story-1 483 RW Yes

Story-1 RW Yes

Story-1 487 RW Yes

Story-1 RW Yes

491 RW Yes

Story-1

Story-1 493 RW Yes

Story-1 495 RW Yes

Story-1 497 RW Yes

Story-1 499 RW Yes

Story-1 501 RW Yes

Story-1 503 RW Yes

Story-1 505 RW Yes

Story-1 507 RW Yes

Story-1 509 RW Yes

Story-1 511 RW Yes

Story-1 513 RW Yes

Story-1 W205 515 RW Yes

Story-1 w207 517 RW Yes




Story-1 W209 519 RW Yes

RW Yes

Story-1 w213 523 RW Yes

RW Yes
{ { { | |
RW Yes
{ { { | |
Story-1 w219 529 RW PR1-1 Yes

RW PR1-1 Yes

Story-1 W223 533 RW PR2-1 Yes

RW PR1-1 Yes

Story-1 w227 537 RW PR1-1 Yes

Story-1 W229 539 RW PR2-1 Yes

RW PR1-1 Yes

Story-1 W233 543 RW PR1-1 Yes

RW PR2-1 Yes

Story-1 w237 547 RwW PR1-1 Yes

Story-1 W239 549 RW PR1-1 Yes

Story-1 w241 551 RwW PR2-1 Yes

Story-1 W243 553 RW PR1-1 Yes

Story-1 W245 555 RwW PR1-1 Yes

Story-1 w247 557 RwW PR2-1 Yes

Story-1 W249 559 RW PR1-1 Yes

Story-1 w251 561 RwW PR1-1 Yes

Story-1 W253 563 RW PR2-1 Yes

Story-1 W255 565 RW PR1-1 Yes

Story-1 W257 567 RW PR1-1 Yes

Story-1 W259 569 RW PR2-1 Yes

Story-1 w261 571 RW PR1-1 Yes

Story-1 W263 573 RW PR1-1 Yes




Story-1 W265 575 RW PR2-1 Yes

RW PR1-1 Yes

Story-1 W269 579 RW PR1-1 Yes

RW PR2-1 Yes
[ [ [ | |

RW PR1-1 Yes
[ [ [ | |

Story-1 w275 585 RW PR1-1 Yes

RW PR2-1 Yes

Story-1 W279 589 RW Yes

RW Yes

Story-1 w283 593 RW Yes

Story-1 W285 595 RW Yes

RW Yes

Story-1 W289 599 RW Yes

RW Yes

Story-1 W293 603 RW Yes

Story-1 W295 605 RW Yes

Story-1 w297 607 RW Yes

Story-1 W299 609 RW Yes

Story-1 w301 611 RW Yes

Story-1 W303 613 RW Yes

Story-1 W305 615 RW Yes

Story-1 w307 617 RW Yes

Story-1 W309 619 RW Yes

Story-1 w311 621 RW Yes

Story-1 W313 623 RW Yes

Story-1 Wa315 625 RW Yes

Story-1 w317 627 RW Yes

Story-1 w319 629 RW Yes




Story-1 w321 631 RW Yes

RW Yes

Story-1 W325 635 RW Yes

RW Yes
{ { { | |
RW Yes
{ { { | |
Story-1 w331 641 RW Yes

RW Yes

Story-1 W335 645 RW Yes

RW Yes

Story-1 W339 649 RW PR1-D Yes

Story-1 W341 651 RW PR1-D Yes

RW PR2-D Yes

Story-1 W345 655 RW PR1-D Yes

RW PR1-D Yes

Story-1 W349 659 RW PR2-D Yes

Story-1 W351 661 RW PR1-D Yes

Story-1 W353 663 RW PR1-D Yes

Story-1 W355 665 RW PR2-D Yes

Story-1 W357 667 RwW PR1-D Yes

Story-1 W359 669 RW PR1-D Yes

Story-1 W361 671 RW PR2-D Yes

Story-1 W363 673 RW PR1-D Yes

Story-1 W365 675 RW PR1-D Yes

Story-1 W367 677 RW PR2-D Yes

Story-1 W369 679 RW PR1-D Yes

Story-1 w371 681 RW PR1-D Yes

Story-1 W373 683 RW PR2-D Yes

Story-1 Wa375 685 RW PR1-D Yes




Story-1 w377 687 RW PR1-D Yes

RW PR2-D Yes

Story-1 w381 691 RW PR1-D Yes

RW PR1-D Yes
[ [ [ | |

RW PR2-D Yes
[ [ [ | |

Story-1 w387 697 RW PR1-D Yes

RW PR1-D Yes

Story-1 W391 701 RW PR2-D Yes

RW PR1-D Yes

Story-1 W395 705 RW PR1-D Yes

Story-1 W397 707 RW PR2-D Yes

RW Yes

Story-1 w401 711 RW Yes

RW Yes

Story-1 W405 715 RW Yes

Story-1 w407 717 RW Yes

Story-1 W409 719 RW Yes

Story-1 w411 721 RW Yes

Story-1 W413 723 RW Yes

Story-1 W415 725 RW Yes

Story-1 w417 727 RW Yes

Story-1 W419 729 RW Yes

Story-1 w421 731 RW Yes

Story-1 w423 733 RW Yes

Story-1 W425 735 RW Yes

Story-1 w427 737 RW Yes

Story-1 W429 739 RW Yes

Story-1 w431 741 RW Yes




Story-1 W433 743 RW Yes

RW Yes

Story-1 w437 747 RW Yes

RW Yes
{ { { | |
RW Yes
{ { { | |
Story-1 W443 753 RW Yes

RW Yes

Story-1 w447 757 RW Yes

RW Yes

Story-1 W451 761 RW Yes

Story-1 W453 763 RW Yes

RW Yes

Story-1 w457 767 RW Yes

RW PR1-5 Yes

Story-1 w461 771 RwW PR1-5 Yes

Story-1 W463 773 RW PR2-5 Yes

Story-1 W465 775 RwW PR1-5 Yes

Story-1 w467 77 RW PR1-5 Yes

Story-1 W469 779 RwW PR2-5 Yes

Story-1 w471 781 RwW PR1-5 Yes

Story-1 w473 783 RW PR1-5 Yes

Story-1 W475 785 RwW PR2-5 Yes

Story-1 w477 787 RW PR1-5 Yes

Story-1 W479 789 RW PR1-5 Yes

Story-1 w481 791 RW PR2-5 Yes

Story-1 w483 793 RW PR1-5 Yes

Story-1 W485 795 RW PR1-5 Yes

Story-1 w487 797 RW PR2-5 Yes




Story-1 W489 799 RW PR1-5 Yes

RW PR1-5 Yes

Story-1 W493 803 RW PR2-5 Yes

RW PR1-5 Yes
{ | [ | |

RW PR1-5 Yes
{ | [ | |

Story-1 W499 809 RW PR2-5 Yes

RW PR1-5 Yes

Story-1 W503 813 RW PR1-5 Yes

RW PR2-5 Yes

Story-1 W507 817 RW PR1-5 Yes

Story-1 W509 819 RW PR1-5 Yes

RW PR2-5 Yes

Story-1 W513 823 RW PR1-5 Yes

RW PR1-5 Yes

Story-1 w517 827 RwW PR2-5 Yes

Story-1 W519 829 RW Yes

Story-1 w521 831 RW Yes

Story-1 W523 833 RW Yes

Story-1 W525 835 RW Yes

Story-1 w527 837 RW Yes

Story-1 W529 839 RW Yes

Story-1 w531 841 RW Yes

Story-1 W533 843 RW Yes

Story-1 W535 845 RW Yes

Story-1 W537 847 RW Yes

Story-1 W539 849 RW Yes

Story-1 w541 851 RW Yes

Story-1 W543 853 RW Yes




Story-1 W545 855 RW Yes

RW Yes

Story-1 W549 859 RW Yes

RW Yes
{ { { | |
RW Yes
{ { { | |
Story-1 W555 865 RW Yes

RW Yes

Story-1 W559 869 RW Yes

RW Yes

Story-1 W563 873 RW Yes

Story-1 W565 875 RW Yes

RW Yes

Story-1 W569 879 RW Yes

RW Yes

Story-1 W573 883 RW Yes

Story-1 W575 885 RW Yes

Story-1 W577 887 RW Yes

Story-1 W579 889 RW PR1-A Yes

Story-1 w581 891 RwW PR1-A Yes

Story-1 W583 893 RW PR2-A Yes

Story-1 W585 895 RW PR1-A Yes

Story-1 w587 897 RwW PR1-A Yes

Story-1 W589 899 RW PR2-A Yes

Story-1 w591 901 RW PR1-A Yes

Story-1 W593 903 RW PR1-A Yes

Story-1 W595 905 RW PR2-A Yes

Story-1 w597 907 RW PR1-A Yes

Story-1 W599 909 RW PR1-A Yes




Story-1 w601 911 RW PR2-A Yes

RW PR1-A Yes

Story-1 W605 915 RW PR1-A Yes

RW PR2-A Yes
[ [ [ | |

RW PR1-A Yes
[ [ [ | |

Story-1 w611 921 RW PR1-A Yes

RW PR2-A Yes

Story-1 W615 925 RW PR1-A Yes

RW PR1-A Yes

Story-1 W619 929 RW PR2-A Yes

Story-1 W621 931 RW PR1-A Yes

RW PR1-A Yes

Story-1 W625 935 RW PR2-A Yes

RW PR1-A Yes

Story-1 W629 939 RW PR1-A Yes

Story-1 W631 941 RW PR2-A Yes

Story-1 W633 943 RW PR1-A Yes

Story-1 W635 945 RW PR1-A Yes

Story-1 W637 947 RwW PR2-A Yes

Story-1 W639 949 RW Yes

Story-1 w641 951 RW Yes

Story-1 W643 953 RW Yes

Story-1 W645 955 RW Yes

Story-1 we47 957 RW Yes

Story-1 W649 959 RW Yes

Story-1 We651 961 RW Yes

Story-1 W653 963 RW Yes

Story-1 W655 965 RW Yes




Story-1 W657 967 RW Yes

Story-1 W659 969 RW Yes

Story-1 W661 971 RW Yes

Story-1 W663 973 RW Yes

Story-1 W665 975 RW Yes

Story-1 W667 977 RW Yes

Story-1 W669 979 RW Yes

Story-1 We671 981 RW Yes

Story-1 W673

983 RW Yes

Story-1 W675 985 RW Yes

Story-1 We77 987 RW Yes

Story-1 W679 989 RW Yes

Story-1 w681 991 RW Yes

Story-1 w683

993 RW Yes

Story-1 W685 995 RW Yes

Story-1 w687 997 RW Yes

Story-1 W689 999 RW Yes

Story-1 W691 1001 RW Yes

Story-1 W693 1003 RW Yes

Story-1 W695 1005 RW Yes

Story-1 W697 1007 RW Yes

Story-1 W699 1009 RW Yes

Story-1 W701 1011 RW Yes

Story-1 W703 1013 RW Yes

Story-1 W705 1015 RW Yes

Story-1 W707 1017 RW Yes

Story-1 W709 1019 RW Yes

Story-1 w711 1021 RW Yes




Story-1 W713 1023 RW Yes

Story-1 W715 1025 RW Yes

Story-1 w717 1027 RW Yes

Story-1 W719 1029 RW Yes

Story-1 w721 1031 RW Yes

Story-1 W723 1033 RW Yes

Story-1 W725 1035 RW Yes

Story-1 W727 1037 RW Yes

Story-1

W729 1039 RW Yes

Story-1 W731 1041 RW Yes

Story-1 W733 1043 RW Yes

Story-1 W735 1045 RW Yes

Story-1 W737 1047 RW Yes

Story-1

W739 1049 RW Yes

Story-1 w741 1051 RwW Yes

Story-1 W743 1053 RW Yes

Story-1 W745 1055 RwW Yes

Story-1 W747 1057 RW Yes

Story-1 W749 1059 RW Yes

Story-1 W751 1061 RW Yes

Story-1 W753 1063 RW Yes

Story-1 W755 1065 RW Yes

Story-1 W757 1067 RW Yes

Story-1 w8 90 SwW P1 Yes

Story-1 w11 92 SW P1 Yes

Story-1 W22 94 SW P1 Yes

Story-1 w24 96 SwW P1 Yes

PENT F23 83 TIRCHE D1 No




ROOF F8 29 TIRCHE D1 No

ROOF F16 28 TIRCHE D1 90 No

ROOF F2 11 TIRCHE D1 No

Story4 TIRCHE D1 Yes

Story4 TIRCHE D1 90 Yes

Story4 F17 50 SLS D1 No

Story4 TIRCHE D1 90 No

Story3 F8 39 TIRCHE D1 No

Story3 TIRCHE D1 90 No

Story3 F2 27 TIRCHE D1 No

Story2 F3 45 TIRCHE D1 No

Story2 TIRCHE D1 90 No

Story2 F17 52 SLS D1 No

Story2 TIRCHE D1 90 No

Storyl F8 22 TIRCHE D1 No

Storyl F16 21 TIRCHE D1 90 No

Storyl F2 32 TIRCHE D1 No

Story0-00 F3 15 SLM D1 No

Story0-00 F9 16 SLM D1 No

Story0-00 F17 19 SLS D1 No

Story0-00 F4 9 SLM D1 No

Story-1 2 SLM D1 No

Story-1 20 SLM D1 No
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This chapter provides loading information as applied to the model.

Dead Dead 1
Live Live 0
RL Reducible Live 0
MASS Other 0
EX Seismic 0 User Coefficient
EPX Seismic 0 User Coefficient
EY Seismic 0 User Coefficient
EPY Seismic 0 User Coefficient
EZ Seismic 0 None
SOIL Other 0
PaeX Seismic 0 None
PaeY Seismic 0 None
Live eq Live 0
SD Superimposed Dead 0

Stiffness From

Mass Source

Load Mame

Dead Preset P-delta
Live Preset P-delta
RL Preset P-delta
MASS Preset P-delta
EX Preset P-delta
EPX Preset P-delta
EY Preset P-delta
EPY Preset P-delta
EZ Preset P-delta
SOIL Preset P-delta

PaeX Preset P-delta
PaeY Preset P-delta
Preset P-delta
sD Preset P-delta
Sle e Preset P-delta
s Preset P-delta

MASS SOURCE
MASS SOURCE
MASS SOURCE
MASS SOURCE
MASS SOURCE
MASS SOURCE
MASS SOURCE
MASS SOURCE
MASS SOURCE
MASS5 SOURCE
MASS SOURCE
MASS SOURCE
MASS SOURCE
MASS SOURCE
MASS5 SOURCE
MASS SOURCE

Load Type

Load Pattern
Load Pattern
Load Pattern
Load Pattern
Load Pattern
Load Pattern
Load Pattern
Load Pattern
Load Pattern
Load Pattern
Load Pattern
Load Pattern
Load Pattern
Load Pattern
Load Pattern
Load Pattern

Dead
Live

RL
MASS
EX

EPX

EY

ERY

EZ

S0IL
PaeX
PaeY¥
Live eq
sD
~SPXECC
“SPYECC

Scale Factor Design Load Type

1 Program Determinec
1 Program Determinec
1 Program Determinec
1 Program Determinec
1 Program Determinec
1 Program Determinec
1 Program Determinec
1 Program Determinec
1 Program Determinec
1 Program Determinec
1 Program Determinec
1 Program Determinec
1 Program Determinec
1 Program Determinec
1 Program Determinec
1 Program Determinec




m Define Load Patterns

Loads

Self Weight
Multiplier

Click To:

Add New Load |

Live
Reducible Live

1

-:-:-:-:-:-:n:n:l —
>

User Coefficient
User Coefficient
User Cosfficient
User Coefficient
Maone

Modify Load |

Select Assign

File Edit View | Define | Draw Analyze Display Design Detailing Options  Help
L& H | 9 |IE Material Propeties... sdPRelf 9|62 § | BEE -®- 00y mis|F e @l I-B-T -0 -=-E-[-
T P Plan View [E  section Properties » > X | [Ki3-DView | - X
—"f 18t Spring Properties » —~
X Diaphragms... dogil /4
N By PierLabels.. ‘
i 3 Spandrel Labels...
Ei 53 Group Definitions...
X BB section Cuts...
B} *f  Functions »
|| &% Generalized Displacements...
Ei 7 Mass Source..
L PG5 P-Delta Options...
Hio M Modal Cases..
B Y2  Load Patterns...
S famy  Shell Uniform Load Sets...
= 190 [ ad Cases..
» Ot Load Combinations...
alh B Auto Construction Sequence Case...
4 k i
i S
i Y z X
ﬁ 5 M J_> X 3 \V
¢J: :
3D View X-45 Y154 2237 fm) [onestoy  +[Giobal ~ ][ Unis...
i hl
m Define Load Patterns | b |
Loads Click To:
Self Weight Auto
Load Type Multiplier Lateral Load [ Add New Load ]
RL Reducible Live ~|0 | N | [ Modify Load ]
Dead P Dead - (|1 - P
Live Live 0 | dif |
Reducble Live [ | —
MASS Other 1]
EX Seismic i User Coefficiert [ Delete Load ]
EFX Seismic 0 User Coefficient
EY Seismic 0 User Coefficient
EPY Seismic 0 User Coefficient
EZ ™ || Seismic |0 ™ |[None % I oK I [ e ]
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User Coefficient Auto Seismic Load Calculation

This calculation presents the automatically generated lateral seismic loads for load pattern
EX using the user input coefficients, as calculated by ETABS.

Direction and Eccentricity
Direction = X

Factors and Coefficients

m Define Load Patterns i
Loads Click Ta:
Selff Weight Auto
Load Type Mutiplier Lateral Load | AddNew Load )
EX | Seismic ~| 0 [ User Coefficient - [ Modfy Load ]
Dead + || Dead s 1 s -
Live | |bve (2 7 P [ Modfy Lateral Load... |
RL Reducible Live o
MASS £ ||| Other |0 E =
A I [ Deeteload |
EPX —!| | Seismic —| 0 —!|| Uzer Coefficient —
EY F— 0 Lleer Coeffiviant
Efl [} Seismic Load Pattern - User Defined - i [
: =
Direction and Eccentricity Factors
— X Dir [ ¥ Dir Base Shear Coefficient, C 0.01839
[] ¥ Dir + Eccentricity [] ¥ Dir + Eccentricity Building Height Bxp., K 1.188
[T] X Dir - Eccentricity [] ¥ Dir - Eccentricity
Story Range
Ecc. Ratio (Al Diaph Top Story PENT h
Cwerwrite Eccentricities Crverwrite Bottom Story Stony (-0 -
[ ok | [ Camcal |
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User Coefficient Auto Seismic Load Calculation

This calculation presents the automatically generated lateral seismic loads for load pattern
EPX using the user input coefficients, as calculated by ETABS.

Direction and Eccentricity
Direction = X + Eccentricity Y
Eccentricity Ratio = 5% for all diaphragms

Factors and Coefficients

m Define Load Patterns =
Loads Click Ta:
Self Weight Auto
Load Type Muttiplier Lateral Load ( iciclbienil-on J
EPX [ Seismic ~|0 [ User Coefficient [ Modify Load ]
Dead = || Dead = (|1 - -
Live —|Lve (@ [ Modfy Lateral Load... |
RL Reducible Live o
MASS = ||| Other =0 = =
EX Seismic 0 User Coefficient [ Delete Load ]
e || Ssismic o b =
EY Seismic 0 User Coefficient
m Seismic Load Pattern - User Defined L &2 [m]
Direction and Eccentricity Factors
Nem— l:l X D‘ir EI Y D‘ir Ease Shear Coeﬁiﬂeﬂ't. C ﬂm-l‘?' F—J
X Dir + Eccentricity [] ¥ Dir + Eccentricity Building Height Exp.. K 1188
[] * Dir - Eccentricity [] ¥ Dir - Eccentricity
Stary Range
Ecc. Ratio (All Diaph.} 0.05 Top Story PENT b
Overwrite Eccentricities Overarite ... Bottom Story Story0-00 -
[ ok [ Cancel |
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User Coefficient Auto Seismic Load Calculation

This calculation presents the automatically generated lateral seismic loads for load pattern
EY using the user input coefficients, as calculated by ETABS.

Direction and Eccentricity
Direction =Y

Factors and Coefficients

m Define Load Patterns B
Loads Click To:
Self Weight Auto
Load Type Multiplier Lateral Load [ ceiglien) oz J
EY [ Seismic 0 [ User Coeffigient - [ Wodify Load ]
Dead = || Dead 1 - -
Live || bve (@ i i [ Modify Latersl Load... |
RL Reducible Live ]
MASS = ||| Other Ell(0 = E
EX Seismic 1] User Coefficient [ Delete Load ]
EPX —|| Seismic — (|0 —|| User Coefficient —
o |
EBY Seismic 0 Lser Coefficient -
m Seismic Load Pattern - User Defined | S
Direction and Eccentricity Factors
[C] X Dir r Dir Base Shear Coefficient, C 0.02631
[] X Dir + Eccentricity [ ¥ Dir = Eccentricity Building Height Exp.. K 1.022
[ * Dir - Eccentricity [] * Dir - Eccentricity
Story Range
Top Story PENT i
Bottom Stony Stony0-00 -
oK | [ canea |
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User Coefficient Auto Seismic Load Calculation

This calculation presents the automatically generated lateral seismic loads for load pattern
EPY using the user input coefficients, as calculated by ETABS.

Direction and Eccentricity
Direction =Y + Eccentricity X
Eccentricity Ratio = 5% for all diaphragms

Factors and Coefficients

m Define Load Patterns EY
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Load Type Muttiplier Lateral Load [ Add New Load J
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RL Reducible Live 0
MASS £ ||| Cther =0 £ =
EX Seismic 0 User Coefficient [ Delete Load ]
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EZ = || Seismi hatl A1) hall 11 -1 [ 1
— s one: I ng y Cancel
m Seismic Load Pattern - User Defined
N Direction and Eccentricity Factors ]
[CI X Dir [ ¥ Dir Base Shear Coefficient. C 0.02651
[] ¥ Dir + Eccentricity Y Dir + Eccentricity Building Height Exp.. K 1032
[ X Dir - Eccentricity [ ¥ Dir - Eccentricity
Story Range
Ecc. Ratio (4l Diaph.) 0.05 Top Story PENT v
COwerwrite Eccentricities Owerwrite... Bottom Story Story0-00 -
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Modal Combination Method [cac ~ |
Include Rigid Response Rigid Frequency, f1 I—
Rigid Frequency, f2 I—

Periodic + Rigid Type I—

: T T EE————T 8 -
&
1
(11}

Earthquake Duration, td I—
1 Directional Combination Type [SH.SS "]
1 Absolute Directional Combination Scale Factor I— |
Modal Damping |Cnr15tarrt at 0.05 Modify. Show...
Diaphragm Eccentricity | 0 for All Diaphragms Modify./Show. ..

—.—

Y g 0 S e il gass LI (Saoliss )b cl>

Name Mass Source Load Type  Load Name Function ~Scale Factor Modal Combination Method Directional Combination Method Eccentricty Ratio  Constant Damping

90| Previous (MASSSOURCE)| Acceleration| UL | Func | 1967944 (o SRSS 0 0.05
300 Previous (MASS SOURCE)  Acceleration| UL | Func | 723978 (o SRSS 005 005
| Previous (VASS SOURCE) | Acceleration| U2 | Func | 17655 (Qc SRSS 0 005
25| Previous (VASS SOURCE) | Acceleration | U2 | Func | 736538 (Qc S 005 005
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Right Click Tree for Options

B
i
w
g

AEY Static)
LIWVE EQ (Linear Static)

Lok ] [ Conco ]

B> 905 D90 4 )L o

~TorsionSPX Linear Static

Dead Linear Static

RL Linear Static

EX Linear Static

EY Linear Static

EZ Linear Static

SX Response Spectrum

SY Response Spectrum

PaeX Linear Static

Live eq Linear Static
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SIS L OluS 5 (20

Comb1 Dead 1.4 Linear Add No

Comb2 Live 1.6 No

Comb2 Live eq 1.6 No

Comb3 Dead 0.9 Linear Add No

Comb4 Dead 1.2 Linear Add No

Comb4 RL 1 No

Comb4 EZ 0.42 No

Comb5 Dead 1.2 Linear Add No

Comb5 RL 1 No

Comb5 EZ 0.42 No

Comb6 Dead 1.2 Linear Add No

Comb6 RL 1 No

Comb6 SY 1.4 No

Comb6 Live eq 1 No

Comb7 Live 1 No

Comb7 SPY 1.4 No

Comb7 EZ 0.42 No

Comb8 Dead 1.2 Linear Add No

Comb8 RL 1 No

Comb8 SY 1.4 No

Comb8 Live eq 1 No

Comb9 SOIL 1.6 No

Comb9 EZ 0.42 No

Comb9 PaeY 0.42 No

Comb10 SOIL 1.6 No

Comb10 EZ 0.42 No

Comb10 PaeX 0.42 No
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Comb1l SOIL 1.6

zZ
o

Comb11 EZ 0.42

Z
o

Comb11 PaeY 0.42

Z
o

Comb12 SOIL 1.6

zZ
o

Comb12 EZ 0.42

Z
o

Comb12 PaeX 0.42

Z
o

Comb13 SOIL

[y
[}
P
o

Comb13 SY

=
EN
=z
o

Comb13 PaeX

=
EN
=z
o

Comb14 Dead

o
©

Linear Add

zZ
o

Comb14 SPX

=
EN
=z
o

Comb14 EZ 0.42

P4
o

Comb14 PaeX 0.42

zZ
o

Comb15 SOIL 1.6

P4
o

Comb15 SX 14

P4
o

Comb15 PaeX 1.4

zZ
o

Comb16 Dead 0.9 Linear Add

P4
o

Comb16 SPY 14

P4
o

Comb16 EZ 0.42

zZ
o

Comb16 PaeX 0.42

P4
o

Comb17 SOIL 1.6

P4
o

Comb17 SY 1.4

zZ
o

Comb17 PaeX 0.42

P4
o

Comb18 Dead 0.9 Linear Add

P4
o

Comb18 SX 1.4

zZ
o

Comb18 EZ 14

P4
o

Comb18 PaeX 0.42

P4
o
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- (A [H /\ Blc) (H) ((EE)))
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LY

==
o

OEIOD XE

Linear | Radial | Miror | Story

Replicate on Stories

HA | ~ | [ Y

7=
'~ "=

3

Delete Original Objects

[ Modify/Show Replicate Options for Assigns... |

55 of 57 options selected

(4 }—pm

L
\

i

ok ] [Come | [Coooy ]

S %
|

.

Plan View - Story0-00 - Z = 4.7 (m)

X8 Y03 Z03(m) [onestory v Giobal > | Unis... |

WBSZJBU nate 13.2.0 - 94020

File Edit View Define Draw Select | Assign | Analyze Displyy Design Detaling Options Help
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% Shell v | #  Property Modifiers...
Link ' — i—
= Releases/Partial Fixity... I
AN

Joint Loads
Frame Loads

Shell Loads

Assign Objects to Group..,

Clear Display of Assigns

Copy Assigns

Paste Assigns

End Length Offsets..

Insertion Point...
Local Axes...
Output Stations...

Tension/Compression Limits..

Hinges...

Line Springs..
Additional Mass...

Pier Label...
Spandrel Label...

Frame Auto Mesh Options...

Frame Floor Meshing Options...

Moment Frame Beam Connection Type..

]
all Column Splice Overwrite...
ot 4 \;4!____'_ _________ %4 Nonprismatic Property Parameters...
\ i
n!r. i - | Itg\; Material Overwrite...
. 5 |
Y - - i — JEEEN
o | i
el "= |
1 £ ey S L
- ( . ;
4 5
57 Frames selected X03 Y154 Z-03m) [1510nes [ Giobal | Urts
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File Edit View Define Draw Select Assign Analyze Display Design Detailing Options Help

BV H2eZal» QQQaQ F3drhelk )0 4§ /EED-O- 0V imbi7/¢ 1l I-O0-T-O-=-C-M-

N [Fi{Plan View - ROOF -Z= 207 (m) | v x | [F{3DView | TX
L (aYw) (&%) (w)

N oLl ] =i
i N = "’“
= ) ) P Frame Assignment - Releases/Partial Fixity Bl] & > = “.}
b o/ Frame Releases l“ I’

n =y ‘»\ ]
: b e T ETE L | W

‘ P b >

to] Shear Frce 2 s [ ke > S
= P, Shear Force 3 (Minor) kgf/m /\< ig B
= W& Tordon oo kefmd \“\‘Jb"ﬁ%’:‘:
fe Moment 2 (Minor) 0 0  kgfmirad \ \‘0‘3'!!?4’
Moment 33 (Meor) 0 0 kefmrad 50\‘55%‘“;'@1
X [] No Rek >‘/ [‘//4‘
i 7 e > %

2 p\'{i§'\ ‘
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| Total Length L _*‘
- Clear Length L - |
Horizontal —

I Member J \

- | I
"oﬂ;,/_—— ~End Offsets —————_ joff ¢

\Support Face /
' Ay
|
¢ €

The default value for rigid is zero. The maximum value of unity would indicate that
the end offsets are fully rigid. You must use engineering judgment to select the ap-
propriate value for this parameter. It will depend upon the geometry of the connec-
tion, and may be different for the different elements that frame into the connection.
Typically the value for rigid would not exceed about 0.5.
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Modeling cracked shear-wall behavior
Fage restrctioes apply Addel by Truly Gucnmn, bl edial by bile Abell on e 17, M2 {viow dunge

The cracked behavior of shear walls and other shell objects may be modeled in ETABS by usmg propenty
modifiers tv adjust ther stiffoess. When local axes comespond with default seftings. modifiers, and their
associated properties, are as follows:
+f12 coptrols shear behavior throngh the GA conponent
+f1] contrals flaxure through EI
+f12 contrals axial behavior throush EA
ACT 318-05, Section 10011 recommendations are associated with slendemess effects and poverning flexural
deformations, in which case, users should modify EI, which comelates with f11 for fames and either f11 or
122 for shells.
ACT 318-08, Section 8.8 provides modification factors. Mo recommendation iz made for shear, though users
showld madify GA when shear walls experience stiffness degradation upon crackng.
Default settings align shear walls such that their 1-ags &5 horizontal and their J-axis & vertical As a result,
the flexural modifier EI should be applied to £22 for wall piers and fl11 for spandrels.
Cigpmright © 3013 Competors and Structuns, e All rights roervad
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4.7.2 Reduoction in Uniform Live Loads

Subject o the limitations of Sections 4.7.3 through
4.7.6i, members for which a value of KA, is 400 i
{(37.16 m®) or more are permitted to be designed for a
reduced live load in accordance with the [l lowing
formula:

f 15 ™
L= 0254 ——— (4. 7-1)
I‘-\. \IKPJ'.AI' E
In 51:
f 457
L=I0I, 0254+ —
\ VKA
wherne

I. = reduced design live load per fi* (m”) of area
supported by the member
I, = unreduced design live load per ft® (m®) of area
supported by the member (see Table 4-1)
Kyp = live load element factor (see Table 4-2)
Ap = tributary area in ft* (m®)

L shall nod be less than 0.504,, lor members
supporting one floor and L shall not be less than
0404, for members supporting two or mone
floors,

4.7.3 Heavy Live Loads
Live loads that exceed 100 Ihft* (4.79 kN/m") shall
not be reduced,

EXCEPTIOMN: Live lomds for members
supporting two or more floors shall be permitted to be
reduced by 2 percent.

4.74 Passenper Vehicle Garages
The live loads shall not be reduced in passenger
vehicke garases,

EXCEFTION: Live loads for members
supporting two or more floors shall be permdtted o be
reduced by 20 percent.

4.7.5 Assembly Uses
Live loads shall not be reduced in assembly uses.

4.7.6 Limitations on One-Way Skahs

The tributary area, Ay, for one-way slabs shall nod
cxoeed an arca defined by the slab span times a width
normal o the span of 1.5 times the slab span.
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SOIL

Load Pattem

@ Uniform Load Values

Load Type

Direction

Temperature Values

Wind Pressure

[0k | [ ooe | [ ooy |

1| | Show Shell Loads
|
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|| | Show Shell Loads
i

SOIL

Load Pattem

Load Type

Temperature Values
d Pressure

@ Uniform Load Values
Direction

Show Shell Loads

PaeY

Load Pattem

Load Type

@ Unform Load Values

Direction

Temperature Values

Wind Pressure

ok | [[Gese | [Creay |

(

Show Shell Loads

Load Pattem

Load Type

@ Uniform Load Values
Directi
Wiind Pressure

[ok ][ o | [ ]
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Saspx =————x/A=-/vavfB Saspy =————xa/AVv=-/vavfB
-SP v/ SPY Ty
i Load Case Dttt NN S (-
p— p— . j— L —
General
Load Case Mame SPX Design...
Load Case Type [RmSped.run v] [ Motes. .. ]
Exclude Objects in this Group | Mot Applicable
Mass Source | Previous (MASS SOURCE)
Loads Applied
Load Type Load Mame Function Scale Factar o
U1 2800 0.3924 Add
Advanced
(Other Parameters
Modal Load Case | Modal -|
Modal Combination Method lcac -|

Include Rigid Response Rigid Frequency, f1 |
Rigid Frequency, f2 I—
Periodic + Rigid Type I—
Earthquake Duration, td I—

Directional Combination Type SR55 v]
Absolute Directional Combination Scale Factor |

Madal Damping |[:Qr15tar|'t at 0.05 Modify./Show...

Diaphragm Eccentricity |D.D5f-:-r Al Diaphragms Modify/Show ..
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Sasx =-/vavex-/y=./v\vv  —> Sy =-/1vy

01052035 5 5l zs st Spx =-/vars

Fl{ Load Case Data

General
Load Case Name 5¥ Design...
Load Case Type [H&mﬂm& Spectrum v] [ Motes. ]
Bxclude Objects in this Group | Mot Applicable

Include Rigid Response

Earthquake Duration, td

Mass Source | Previous (MASS SOURCE)

Loads Applied
Load Type Load Mame Function Scale Factor o
Acceleration 1) 2800 0.1177 Add
Advanced

Cther PFarameters

Modal Load Case | Modal - |

Modal Combination Method cac v |

Rigid Frequency, f1
Rigid Frequency, f2

Periodic + Rigid Type

Directional Combination Type SRS55 V]
Absolute Directional Combination Scale Factor I—

Modal Damping | Constant at 0.05 Modify,/ Show

Diaphragm Eccentricity |Dfur All Diaphragms Modify/Show
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J§ Load Case Data

Include Figid Response

Earthquake Duration, td

General

Load Case Name SY

Load Caze Type [H&apwmeSpednm v] [ MNotes ]

Exclude Objects in this Group | Mot Applicable

Mass Source | Previous (MASS SOURCE)
Loads Applied

Load Type Load Name Function Scale Factor o
uz 28300 0.1177 Add
Advanced

Cther Parameters

Modal Load Case | Modal -

Modal Combination Method cac - |

Rigid Frequency. f1
Rigid Frequency, f2

Perodic + Figid Type
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Directional Combination Type SR55 V]
Absolute Directional Combination Scale Factor l—

Modal Damping | Constant at 0.05 Modify/Show

Diaphragm Eccentricity |ﬂfur All Diaphragms Modify/Show
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Fl§ Load Case Data

General
Load Case Mame 5PY Design...
Load Case Type | Response Spectrum »| [ Notes.. |
BExclude Objects in this Group | Mot Applicable
Mass Source Previous (MASS SOURCE)

Loads Applied

Load Type Load Name Function Scale Factor o
Acceleration u2 2800 0.3924 Aid
Advanced

Cther Parameters

Modal Load Case | Modal -

Modal Combination Method [Cuc -]
Include Rigid Response Rigid Frequency, f1

Rigid Frequency, f2 I—

Periodic + Rigid Type l—

Earthquake Duration, td l—

Directional Combination Type SRSS V]
Absolute Directional Combination Scale Factor I—

Modal Damping |Cnnstarrt a 0.05 Modify/Show...

Diaphragm Eccentricity | 0.05 for All Diaphragms Modify./Show...
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rm Modal Damping — - ﬁ

Modal Damping Type
@ Constant Damping for all Modes
Interpolated Damping by Period or Frequency

(”) Mass and Stiffness Proportional Damping by Coefficient

Constant Modal Damping

Constant Damping for all Modes 0.05

Modal Damping Overwrites

Mode Damping
1 =,
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Shell Assignment - Stiffness Modifiers

Membrane 11 Direction
Membrane {22 Direction
Membrane 12 Direction
Bending m11 Direction
Bending mZZ Direction
Bending m12 Direction
Shear w13 Direction
Shear vZ3 Direction
Mass

Weight

Property/Stifness Modffiers for Analysis

OK | | Cose | [ Apply |

03,955 S 5 by les 4 Jale 095“*’<

cross section. 0.7

moment 2 axis: 0.7

moment 3 axis: 0.7

Frame Assignment - Property Modifiers

=

Cross-section {(zdal) Area
Shear Area in 2 direction
Shear Area in 3 direction
Torsional Constarnt

Moment of Inertia about 2 axis
Moment of Inertia about 3 axis
Mass

Wileight

Property~Stiffness Modifiers for Anahysis

[ oK ] [ Close

| [ feely |
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Load Case

EX1
EX1
EX1
EX1
EX1
EX1
EX1
EX1
EPX 1
EPX1
EPX 1
EPX1
EPX 1
EPX1
EPX 1
EPX1
EY 1
EY 1
EY 1
EY 1
EY 1
EY 1
EY 1
EY1
EPY 1
EPY 1
EPY 1
EPY 1
EPY 1
EPY 1
EPY 1
EPY 1
EZ1
EZ1
EZ1
EZ1
EZ1
EZ1
EZ1

Shear X

kgf

(0]
8226.89
15706.65
21423.82
25268.88
27146.54
27146.54
27146.54

(0]
27422.98
52355.5
71412.72
84229.61
90488.45
90488.45
90488.45

o

OO0 OO0 00000000 O0OO0OOO0O oo oo oo

Drift X
cm
0.09
0.144
0.143
0.135
0.117
0.093
0.043
0.004
0.297
0.492
0.49
0.462
0.401
0.317
0.147
0.012
0.004
0.02
0.022
0.021
0.019
0.014
0.003
8.61E-05
0.003
0.015
0.017
0.016
0.015
0.01
0.002
8.85E-05
0.001
0.002
0.002
0.002
0.001
0.001
0.00025

Stiffness
X
kgf/cm
0]
57098.91
109654.7
158795.1
216247.3
292572.8
628203.3
7092612
0
55740.04
106834.1
154557.5
210104.3
285257.6
616291
7258886
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

sl ojlo polie (5w polis Jgoo

Shear Y
kgf

o

O OO0 OO0 OO0 OO0 OO0 oo oo

0
8226.89
15706.65
21423.82
25268.88
27146.54
27146.54
27146.54
0
8226.89
15706.65
PAVYER:Y)
25268.88
27146.54
27146.54
27146.54
0

0
0
0
0
0
0

Drift Y
cm
0.016
0.026
0.026
0.025
0.023
0.017
0.005
0.001
0.064
0.103
0.104
0.101
0.091
0.069
0.021
0.003
0.041
0.07
0.069
0.066
0.058
0.042
0.016
0.001
0.038
0.068
0.067
0.064
0.056
0.041
0.016
0.001
0.002
0.003
0.003
0.002
0.002
0.001

0.000417

Stiffness Y
kgf/cm
0]

O OO OO0 OO0 OO0 OO0 oo oo

0
117094.2
227186.2
326613.1
438427.1
644264.4
1692927
28617600
0
120745.8
234228.6
336916.2
452419.1
664723.3
1728637
28874334

0
0
0
0
0
0
0
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SY
SY
SY
SY
SY
SY
SY
SY
SPY
SPY
SPY
SPY
SPY
SPY
SPY
SPY
PaeX 1
PaeX 1
PaeX 1
PaeX 1
PaeX 1
PaeX 1
PaeX 1
PaeX 1
PaeY 1
PaeY 1
PaeY 1

0
601.82
7650.94
13916.95
18674.84
21841.94
23522.64
24042.39
24089.97
2214
28146.71
51198.45
68702.02
80353.33
86536.36
88448.46
88623.48
815.08
3777.96
6397.44
8402.04
9769.1
10542.44
10828.27
10872.57
3400.38
15760.95
26688.97
35051.78
40754.91
43981.16
45173.59
45358.41
0

0
0
0
0
0
0

21.53

1.70E-05
0.147
1.848
1.154
0.407
0.243
0.091
0.041
0.003
0.545
6.816
4.267
1.514
0.91
0.349
0.156
0.012
0.141
0.335
0.249
0.125
0.085
0.035
0.017
0.002
0.596
1.416
1.061
0.542
0.372
0.155
0.077
0.009
2.45E-05
5.10E-05
6.43E-05
4.74E-05
0.0002339
5.68E-05
0.001
0.001
2.19E-05
3.02E-05
3.81E-05

0.01
4105.19
4140.15
12054.72
45925.65
89756.82
259526.5
589404.9
7447338
4065.03
4129.78
11998.9
45390
88273.94
247845.7
566993.3
7281420
5775.61
11285.8
25644.55
67166.91
114656.6
301228.1
620826.5
5249907
5704.23
11127.61
25151.8
64650.83
109442 .4
283770
588266.2
5087190
0

0
14377.26
0
0
0

0
455.38
4187.28
7342.3
9690.47
11192.07
11926.85
12108.16
12119.29
1675.26
15404.41
27011.26
35649.82
41174.02
43877.13
44544.18
44585.11
646.28
8091.2
14593.2
19438.27
22585.96
24183.7
24626.43
24657.71
2696.15
33755.03
60880.19
81092.97
94224.57
100890.1
102737
102867.5
0

O O OO0 OO0 oo oo

1.62E-05
0.066
0.061
0.06
0.058
0.051
0.038
0.013
0.001
0.251
0.244
0.243
0.231
0.205
0.151
0.054
0.004
0.079
0.075
0.074
0.07
0.061
0.044
0.016
0.001
0.342
0.328
0.327
0.309
0.27
0.196
0.071
0.005
1.11E-05
0
5.05E-06
7.76E-06
6.78E-06
6.64E-06
2.39E-05
0.001
1.66E-05
0
0

0.001141
6933.13
68990.62
121607.7
168428.5
219722
317555.8
898295.6
11472441
6669.51
63144.89
111319.7
154195.6
201170.8
290657.5
818345.2
11082174
8174.31
108551.4
197870.6
279032.8
370773.3
545167.4
1516675
21148470
7886.51
102815.9
186410
262432.8
349428.8
515867.7
1445161
20439852

5.71E-05
6.25E-05

0.000141
0.000213
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m Concr-ete Frame Design Preferences for ACI 318-08 » - bl |£r
[ . .
ltem Description
fem Value gfﬁs:qhu‘;tﬁ?ﬁ;nism onthis
M | Design Code ACI 3208 selected code.
02 | Multi-Response Case Design Step-by-Step - All
03 | Mumber of Interaction Curves 24
04 | Mumber of Interaction Points 1
05 | Consider Minimum Eccentricity? Yes
06 | Seismic Design Category D |
07 | Design System Bho 1 '
08 | Design System Sds 05 |
09 | Phi (Tension Controlled) 0.9
10 | Phi (Compression Controlled Tied) 0.65 ‘
11 | Phi (Compression Controlled Spiral) 0,75 1
12 | Phi (Shear and/or Torsion) 0,75
13 | Phi (Shear Seismic) 06 |
14 | Phi {Joint Shear) 0.85 ]
15 | Pattem Live Load Factor 0.75 - |
| — o ! Explanation of Coler Coding for Values '
Set To Default Values Reset To Previous Values Black: Mot a Detault Valus {
| altems | | Selectedtems | | Altems | | Selected tems | e ;
d

Pmin = Max -
\/_‘::\/f—./ra%
f, f-
9 vaffe /vax~lovs o
Pmax =Y/ 0% fy - \EK - ’
-
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4.10.3 Weak Beam Strong Column Measure

Only for Special Moment Frames (SMWMF) with seismic design category (SIDWC)
A o F, the code reguires that the sum of column flexure strengths at a joint
should be more than the sum of beam flexure strengths (AISC SEISMIC 9.6).
The column flexure strengith should reflect the presence of axial force present
im the column. The beam flexural strength shoould reflect potential increase in
capacity ffor strain hardening. To fFacilitate the review of the strong colummn
weak beam criterion, the program will repormt a beam-column plastic momenit
capacity ratio for every joint in the stroctunc.

For the major direction of any column {(op end), the beam-to-colummn-strengith
ratio is obtained as

Ty,
> A, cOosE,

R == L < - CALSC SEISMIC 9.6)
A+ A

For the minor direction of any column, the beam-to-column-strength rato is
obtained as

'3
> A, sing,
m—1

- J— ATSC SEISMIC 9.6
— AT AL > C ]
where,
R,_y. = Plastic moment capacity ratios, in the major directions of the
column
nr_.. = Plastic moment capacity ratos, in the minor directons of the
colurmn
M;h = Plastic moment capacity of r-th beam connecting to column
e, = Angle between the m-th beam and the column major direc-
tion
AL ey = Major and minor plastic moment capacitics, reduccd for axial
force effects, of column above story level
A, . = Major and minor plastic moment capacities, reduced for axial
force effects, of column below story level
n, = MNMumber of beams connecting o the column

The plastic moment capacities of the columns are reduced for axial force ef-
fects and are taken as

A.!

The plastic moment capacities of the beams are amplified for potential increase
in capacity for strain hardening as

o= e

M =Z_:[F

] (LLRFI) (AILSC SEISMIC 9.6)

M, =11R F, Z, f. (LFRD) (AISC SEISMIC 9.6)
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Effective joint
area, AJ:

Joint depth = h

in plane of
reinforcement
generating shear—|

Reinforcement il

generating shear—
b

X

Direction of
forces gencrating
shear

el iz 5 e S5

Effective
joint width b + A
b+2x

Note: Effective area of
joint for forces in each
direction of framing is to
be considered tely.
Joint illustrated not
meet conditions of
Sections 21.5.2.3 and
21.5.3.1 necessary to be
considered confined
because the framing
members do not cover at
least 3/4 of each of the
joints.
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21.5.3 — Shear sirength

21.5.3.1 — V, of the joint shall not be taken as
greater than the values specified below for normal-
weight concrebe.

For joints confined on all four faces .......... 1.7, (i A;

A member that frames inlo a face is considerad to pro-
vide confinement to the joint if at least threa-guarters
of the face of the joint is covered by the framing mem-
ber. A joint is considered to be confined if such confin-
ing mambars framea inlo all faces of the joint.

Aj is the sffective cross-sectional area within a joint
computed from joint depth times effective joint width.
Joint depth shall be the owverall depth of the column,
Effective joint width shall be the overall width of the
column, excapt whera a baam frames into a wider col-
umn, effective joint width shall not exceed the smaller
af (a) and (b):

{a) beam width plus joint depth

(b) twice the smaller perpendicular distance from
longitudinal axis of baam to column side.
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Story  Diaphragm  MassX MassY XM YCM CumulativeX CumulativeY XCCM YCCM XCR - YCR

hftsfem kefsfm om om kefsfm Kkfsfm o om o om o om om

PENT : : A3 130 [VRE: VN - NI R 150040 164704
ROOF CALE s Tl DRSS 27612 6382 i e
Storyd : : SUSGEEOONR: 78 (1 I (VA1 A 1K SRS S
Story3 , , CIUD e 5630006 5630106 ALY odG0T  nn e
Story2 : : e TR TeLB AL 60058 e
Storyl : : o hn o wAann A 1y 3l
StoryC-00 . ! s s A DA T 024540 416063

Stony-1 : : USSR £ 1171 R YA ) w8 500080 9345
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Roof 1/8651 2/9402 /17135 723111
Story4 1/7024 2/8118 715/83 72211
Story3 1/6583 2/8713 115/42 12257
Story?2 1/6453 2/8423 715/3 722135
Story1 1/5657 2/65 714/56 12018
Story0 0/7721 2/664 /7118 120/94
Story-1 01307 5/04 12185 13916
Roof i ,5b «
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Stary Max/Avg Displacements @
4 4|8 of18 | b Bl | Reload Apply
Story Load Direction Mzzdmum Average Ratio
Case/Combo m m
PENT SPX Max X 0.145075 0.143878 1008315
ROOF SPX Max X 0.127435 0.122982 1036695
Story4 SPX Max X 0.106429 0.102928 1.034015
Story3 SPX Max X 0.081474 0.078995 1.031381
Story2 SPX Max X 0.054288 0.05277 1028763
Story SPX Max X 0.028401 0.027654 1027041
Story0-00 SPX Max X 0.008546 0.008285 1.031569
b |Stoy-] SPX Max X 0.000241 0.000186
Base SPX Max Y 0 0
PENT SPY Max Y 0.005753 0.004519 1.169562
ROOF SPY Max Y 0.004535 0.003758 1.154168
Storyd SPY Max Y 0.003543 0.002963 1155714
Story3 SPY Max Y 0.002546 0.002127 1.157033
Story2 SPY Max Y 0.001605 0.00134 1.15743
Story SPY Max X 0.001111 0.000807
Story0-00 SPY Max X 0.000382 0.00028
Story-1 SPY Max X 21E05 1.3E-05
Base SPY Max Y 0 0
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Ratio
( ) x-/-oL
VA
X S 5o
Vyan-¥
Story —\ = (————) " x+/-ax\ ¥/ VY =-/#ASYM
m Orwvernwrite Eccentricities =Z l
Eccentricity Owerwrites {Eccentricity is Input as an Absolute Length)
Stony Diaphragm Ecc. Length
Stong-1
Cancel
L]
Y Sy
\/yves
Story +1=( Y x-l-axy-/vo=-/V-vm
VAR
Story —- = (———)" x+/- 6%\ /Yo =-/$avm
VA
YEZING
Story —y = ( ; Y x-/-axy-Iva=1/-yvm
Y
=2 |

m Orwernwrite Eccentricities }

Eccentricity Owerwrntes (Eccentricity is Input as an Absolute Length)

Story Diaphraam Ecc. Length
Story-1 - (D1 - | 1.027 m
Story1 1 0. 7071
Sto 1 0.657
Eﬂﬂm—

Mo dify
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Maodal Participating Mass Ratios @
1 of21 | b P[] | Reload Apply
Case Mode Perod (1 uy (e
sEC
» XD 2824 0.0029 0 0
Modal 2 2.036 0.5952 6.516E-D6 1]
Modal 3 1.661 0.0004 o 1]
Modal 4 -1.808 1.354E-05 o 1]
Modal 5 -1.534 3.037ED5 o 1]
Modal 6 -1.219 6.06E-07 o o
Maodal 7 -1.144 1.441E06 o 1]
Modal 8 -0.954 0 o o
Modal 9 -0.875 1.48E-D6 2.072E-D6 o
Modal 10 0727 0 0 1]
Modal 11 -0.756 0 2.32TE-D6 1]
Modal 12 -0.706 0 o 1]
Modal 13 -0.702 2. 671E-D6 o 1]
Modal 14 -0.645 0 2. 405E-D6 1]
Maodal 15 0.607 0.0429 0.1502 1]
Modal 16 0.e03 1.295E-D6 1.184E-05 o
Modal 17 -0.615 0 o o
Modal 18 0.563 0.0802 0.0846 1]
Modal 19 0.526 4.511E-D6 0.0004 1]
Modal 20 0.517 2.039E-05 0.0001 1]
Modal 21 0.436 1. 705E-D6 0.0001 1]
< m 3

Ty =Y/AY¥Sec

9

Ty =-/Avssec <Y/ AY¥sec

Ty =./a8fsec < -/ AYoSec

Ty =./AVOSEC

ok

ok

(2 ol ol

s 3350 dslms &y 55 g 009y Cewyd Al B8
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Story Load Case/Combo Label Item Drift X \ z
m m m
PENT SPX Max 5 DiaphD1X  0.000871  4.26 0 23.7
SPX Max 2 DiaphD1Y  0.000473 0 2.6 23.7
SPY Max 5 DiaphD1X  0.000797  4.26 0 23.7
SPY Max 2 DiaphD1Y  0.000712 0 2.6 23.7
SPX Max 194 Diaph D1 X 0 8.43 20.7
SPX Max 7 DiaphD1Y  0.000801 0 2.6 20.7
SPY Max 194 DiaphD1X  0.007343 0 8.43 20.7
SPY Max 7 DiaphD1Y  0.000871 0 2.6 20.7
SPX Max 194 DiaphD1X  0.050676 0 8.43 17.5
SPX Max 7 DiaphD1Y  0.000865 0 2.6 17.5
SPY Max 194 DiaphD1X  0.006623 0 8.43 17.5
SPY Max 7 DiaphD1Y  0.000907 0 2.6 17.5
SPX Max 194 DiaphD1X  0.041424 0 8.43 14.3
SPX Max 6 DiaphD1Y  0.000838 0 7.7 14.3
SPY Max 194 DiaphD1X  0.008125 0 8.43 14.3
SPY Max 7 DiaphD1Y  0.000868 0 2.6 14.3
SPX Max 194 DiaphD1X  0.033007 0 8.43 11.1
SPX Max 6 DiaphD1Y  0.000772 0 7.7 11.1
Story2 SPY Max 194 DiaphD1X  0.005132 0 8.43 11.1
Story2 SPY Max 7 DiaphD1Y  0.000785 0 2.6 11.1
SPX Max 194 DiaphD1X  0.018999 0 8.43 7.9
Story1l SPX Max 193 DiaphD1Y  0.000627 0 10.83 7.9
SPY Max 194 DiaphD1X  0.005485 0 8.43 7.9
Story1l SPY Max 193 DiaphD1Y  0.000625 0 10.83 7.9
Story0-00 SPX Max 4 DiaphD1X  0.000571 10.35  12.72 4.7
Story0-00 SPX Max 201 DiaphD1Y  0.000256 0 11.174 4.7
Story0-00 SPY Max 13 DiaphD1X  0.000236  10.75 0 4.7
Story0-00 SPY Max 201 DiaphD1Y  0.00026 0 11.174 4.7
Story-1 SPX Max 259 DiaphD1X  0.000164 0 11.676 1.9
Story-1 SPX Max 255 DiaphD1Y  6.60E-05 0 10.016 1.9
Story-1 SPY Max 14 DiaphD1X  8.70E-05 10.635  3.11 1.9
Story-1 SPY Max 255 DiaphD1Y  8.60E-05 0 10.016 1.9
max
0.183495 m
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Period, =Y/Av¥ Periody, =-/Avo
II s T =-/ Tg=-/0 S=1/0 S. =\
N
T>T, —  Y/AYE> /0 —— B=(0/o+))( ) =-/ffY
Y/ AYE
1o
T>T, —— Ao >-l6 —b B=v/ox( )=\ fYA
<L AYD
A A%
N, = (T-T5)+ T, =-lo<T<¥fsec N, = (Y/AYS —-/0)+)
£ T, f—-/0
N, =\/fsfA —> By =\/fsfAX-/ffY=./2¥fV
A
Ny = (/TAvo—-10)+Vy=N]-YD By =\/-vox\/fvA=1/ovo)
f—-/0
TARSVANTIRS!
Cy = =/ ¥
v/
95 2B )0 33 o5 4 ENYD 3 ENXD 4 SPYD 5 SPXD Jl, 5501 b e
m Define Load Patterns | P |
Loads Click To:
Selff Weight Autt
Type Multipeli'gr Lateml?.oad ’ Add New Load ]
Seismic (Dnift) =0 User Coefficient - [ Modify Load ]
COther |0 -~ -
Seismic 0 Mone [ Modfy Lateral Load... ]
Seismic 1] Mone
Live 0
Super Dead —110 i i ’ Delete Load ]
Seismic (Diift) =|[|0 = ||| User Coefficient ‘_.:‘
Seismic (Diift) |0 || | User Coefficient b
Seismic (Drift —|(D —!|| User Coefficient —
SR — | — T o] [
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L cend Story4 ail s (003938) ENXD , (0/003756) EPXD

L cwnd ROOF aal o

Aid 0,8 90 4 (EPXD=0/004027)

Diaphragm Drifts @
M 49 of6d | b | | Reload Apply
Story Load Label ftem Drift Q
Caze/Combo
PENT EPXD 3 Diaph D1 X 0.001615 0 0 27
PENT ENXD 3 Diaph D1 % 0.001657 0 0 27
PENT EPYD 3 Diaph D1 % 8.2E05 0 0 27 £
PENT ENYD 3 Diaph D1 % 0.000165 0 0 27
ROOF EPXD 3% Diaph D1 X 0.003756 0 1003 207
ROOF ENXD B Diaph D1 X 0 1003 07
ROOF EPYD 59 Diaph D1 % 0.000606 0 203 207
ROOF ENYD * Diaph D1 % 0.001051 0 923 207
b Stond EPXD L Diaph D1 % 0.004027 0 203 175
Storyd ENXD 59 Diaph D1 X 0.003627 0 203 175
Storyd EPYD 53 Diaph D1 X 0.001132 0 3m 175
Storyd ENYD 59 Diaph D1 % 0.001933 0 203 175
Story3 EPXD 59 Diaph D1 % 0.003316 0 1063 143
Story3 ENXD 59 Diaph D1 X 0.003384 0 1063 143
Story3 EPYD 58 Diaph D1 X 0.000218 0 203 143
Story3 ENYD 59 Diaph D1 % 0.000429 0 203 143
StoryZ EPXD 59 Diaph D1 % 0.003088 0 1063 111
Story2 ENXD 59 Diaph D1 % 0.003128 0 1063 111
Story2 EPYD 4 Diaph D1 X 0.000149 1035 1272 111
Story2 ENYD 58 Diaph D1 X 0.000227 0 203 111 Il
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UX’ EPXD (Roof) = </<fYYaAM

Uy, EPXDstory) =/ Yo01Ym

Drift , EPXD (roof) = ‘/'\CYEA\_’:'/:MW =./-.vAYm<-/--vsok
gld

Uy, EPXD (Roofy =/ fY0-¥M
Uy, EPXD (storyr) =/ YoFFom

Drift ., EPXD (roofy = ’/°\CYZY\_’:}:&”° =./--vyym<-/--vs0K
gl

Uy, EPXD (storyr) =/ Yo01YM
Uy, EPXD (storyry =+/+YV102M

Drift , EPXD (storyr) = ’/'V?;;_’:}:WM =./--ysym <./..ys0K
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M, = (Vy xxm) + M}, My =(Vyxym)+ My,  —> BUCIPSS
Story Forces El
M 4 30 of32 | b Wl | Reload Apply
Story Load Location P VX VY T MX MY &
Case/Combo legf legf legf kgf-m legf-m kegf-m

Stoy3 SPX Max Bottom 0 4030872 878361 254654.96 £2209.58 32286556
Stoy3 SPY Max Bottom 0 1440.44 20576.81 193446.87 144550.87 13994.87
Stoy2 EPX Bottom 0 5584378 0 381506.89 34622 57069392
Stoy2 EPY Bottom 0 0 2420628 1417055 219588.04 17207
Stoy2 SPX Max Bottom 0 47337.04 10069.06 31705768 94439.81 470306.07
Stoy2 SPY Max Bottom 0 1007.81 2372472 219770.18 220633.86 131264
Story1 EPX Bottom 0 5912962 0 404669.49 559.35 78177208
Story1 EPY Bottom 0 0 2598357 15246359 3030874 27596
Story1 SPX Max Bottom 0 550152 10712.61 38241231 128954.82 £36245.39
Story1 SPY Max Bottom 0 1917.83 25381.17 231755.86 302086.66 8928.16
Story0-00 EPX Bettom 0 -59139.62 0 4467372 662.25 358053 63
Stoy0-00 EPY Bottom 0 0 2598357 15246327 37602059 23193
Stoy0-00 SPX Max Bottom 0 58129.37 10887.11 407562.19 15954256 783995.26 =
Story0-00 SPY Max Bottom 0 232725 25865.92 235077.1 374663 41 771859
Stoy-1 EPX Bottom 0 0 40467249 667.6 -1088559.15

» | Stoyl EPY Bottom 0 0 2598357 15246328 342
Story-1 SPX Max Bottom 0 5821165 10896.38 40811151 183512.89 90692464
Story-1 SPY Max Bottom 0 21687 2500027 2352441 431649.12 10281.8
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Diaphragm

Structural

(shear) wall
Collector

Structural
(shear) wall ———__|

In-plane I
inertial loads _

/ Qut-of-plane
wind pressure

or inertial loads

Transfer slab/

diaphragm
|_— Moment-

resisting
frame

Basement
wall

x— Inclined
D column

Shear transfer \_"
in diaphragm

Below grade

Distributor soil pressure
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Effective Length Method

For strctres extibiting small second-onder effcts, the efetive lengh Py o Sl 4114
miethod may be suitable. The effective length approach refies on two main as- o i b o ] el g o

doi gy 0 g gl gl gl g ol 5 gl b i
sumplions, nncly, B h sl rsponsc s e nd b llcokams. o ho
Pucklc smulloouly, T letve gt meliod abo el ona calbrad =4+ 6240 sy it 101 s 5 1 e b o
approach o account for the differences between the actual member rosponse i 4 aas 55 chily biyanions b 008 4] e 4 Ll la g o
and the 2nd-order clastic analysis results. The calibration is necessary because

the 2ndvonder elastic analysis does ot account for the effecs of distrbuted A v 2y o J iy
yielding and geomelric imperfections. Since the inleraction equations used in it b iy (1)
the cffective length approach rely on the calibration corresponding to 2 2nd- S iy ()
order elastic analysis of an idealized structure, the results are not likely repre-

sentative ofthe acual behavior ofthe srucurs, However, th resuls ars gen- J4r g iy
erally conservative, In the AISC 360-051BC 2006 code, the effective length s Jla gy ol g cyagains -4-1--1e

method is allowed provided the member demands are determined using a sec-
ond-order analysis (either explicit or by amplified (irst-order analysis) and no-

it 3y 2 3 ] oy il 00 vl o o

onal loads ar nchude n all gravity load combinations. K-actors must be s el A g
calculated to account for buckling (except for braced frames, or where b Sgdma -l
A2/AL<10,K=10 . e . X

. . ) 80y caspiona o ki Lo Sy 4 sl g L3
Direct Analysis Method e
The Direct Analysis Method is expected to more accuralely delermine the in- g g i P11yl s s (1)

temal forcs of the siucture, provided care s used n the selocton of the ap-
opric meods s o dctrmin o secondhorer el ool loadof: 2 (9B 32 ) 4 g 8 11190 sl 1
fcts and approprite s reducton factors as defined in AISC 22, App. 3 oy i
13(3). Additionally, the Direct Analysis Method does not use an effective

lengthfcor othe than k = 1.0. The rational bhind the use of k= 10 that U &l 24w iy 4 s Y1018\ s ) gl 1)
proper consideration of the second-order em _
perfections (using noional lads) and melastic elects (epplying stmess re- o oy
duclons) beler accounts for e sabilty cects of 2 srucure than the carer € === € g (M1 i ) 23 i A8 ol i ()
Fifective Lengih methods.
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ETABS 2013 Concrete Frame Design

ACI 318-08 Beam Section Design

.

Beam Element Details (Summary)

Level Element Section ID Combo ID Station Loc Length (cm) LLRF Type
Storyl B6 BE45*45T Comb6 657.5 690 1 Sway Special

Section Properties
b (cm) h (cm) br (cm) ds (cm) det (cm) deb (cm)
45 45 45 0 6.4 6.4

Material Properties

Ec (kgf/cm?2) f'c (kgficm?) Lt.Wt Factor (Unitless) fy (kgficm?) fys (kgficm?2)
240000 250 1 4000 3000

Design Code Parameters
‘DT ¢CTied q)CSpiraI ¢Vns ¢Vs q)\/joint
0.9 0.65 0.75 0.75 0.6 0.85

Design Moment and Flexural Reinforcement for Moment, M3

Design Design -Moment +Moment Minimum Required

-Moment = +Moment Rebar Rebar Rebar Rebar

kgf-cm kgf-cm cm?2 cm?2 cm2 cm?2
Top (+2Axis) = -1916656.7 15.01 0 6.11 15.01
Bottom (-2 Axis) 958328.35 0 7.18 6.11 7.18

Shear Force and Reinforcement for Shear, V>

Shear V2 Shear ¢V, Shear ®Vs Shear V, Rebar A, /S
kgf kgf kgf kof cm2/cm
16919.49 10923.46 5996.03 6270.95 0.069

Torsion Force and Torsion Reinforcement for Torsion, T,

O*T, Ter Area Ao Perimeter, pn Rebar A; /s Rebar A
kgf-cm kgf-cm cm?2 cm cm2/cm cm?2
47581.32 71632.15 1108.3 144.44 0 0
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ETABS 2013 Concrete Frame Design

ACI 318-08 Beam Section Design

1

Beam Element Details (Summary)

Level
Storyl

Element = Section ID Combo ID  Station Loc Length (cm) LLRF Type
B8 BE35*35T Comb6 325 360 1 Sway Special

Section Properties
b (cm) h (cm) bt (cm) ds (cm) det (cm) dep (cm)
35 35 35 0 6.4 6.4

Material Properties

Ec (kgficm?) f'c (kgflcm?) Lt.Wt Factor (Unitless) fy (kgf/cm?) fys (kgflcm?)
240000 250 1 4000 3000

Design Code Parameters
q)T (DCTied (DCSpiraI (DVns (DVS (vaoint
0.9 0.65 0.75 0.75 0.6 0.85

Design Moment and Flexural Reinforcement for Moment, M3

Design Design -Moment +Moment Minimum Required
-Moment +Moment Rebar Rebar Rebar Rebar
kgf-cm kgf-cm cm?2 cm?2 cm2 cm?2
Top (+2Axis) = -809298.63 8.89 0 3.52 8.54
Bottom (-2 Axis) 552487.49 0 4.55 3.52 5.66
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Shear Force and Reinforcement for Shear, V.

Shear V. Shear ®V, Shear ®V; Shear V, Rebar A, /S
kgf kgf kgf kgf cm2/cm
8467.88 0 8467.88 6422.89 0.1645

Torsion Force and Torsion Reinforcement for Torsion, Ty

O*T, Tcr Area A, Perimeter, pn Rebar A; /s Rebar A
kgf-cm kgf-cm cm? cm cm2/cm cm?2
23200.83 33703.47 579.5 104.44 0 0




li8l e T 3 eolazwl b

M, = 0ovfAv/ fakg.cm

My =—A-avar/#ykg.cm Bevoxyo sl

D=vacm B=vacm d=D-cover=ya—s/f=vYA/scm

R10.3.3 — The nominal flexural strength of a member is
reached when the strain in the extreme compression fiber
reaches the assumed strain limit 0.003. The net tensile strain
& is the tensile strain in the extreme tension steel at nominal
strength, exclusive of strains due to prestress, creep.
shrinkage, and temperature. The net tensile strain in the
extreme tension steel is determined from a linear strain
distribution at nominal strength. shown in Fig. R10.3.3,
using similar triangles.

Ecq = 0.003 Compression

f [

¥ &y

Reinforcement closest
to the tension face

Fig. R10.3.3—Strain distribution and net fensile strain.
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ETABS 2013 Concrete Frame Design

ACI 318-08 Beam Section Design

Beam Element Details (Envelope)
Level Element Section ID Length (cm) LLRF Type
Storyl B8 BE35*35T 360 1 Sway Special

Section Properties
b (cm) h (cm) b (cm) ds (cm) det (cm) dep (cm)
35 35 35 0 6.4 6.4

Material Properties

Ec (kgficm?) f'c (kgf/cm?) Lt.Wt Factor (Unitless) fy (kgficm?2) fys (kgficm2)
240000 250 1 4000 3000

Design Code Parameters

<DT (DCTied q)CSpiraI ¢Vns ¢Vs (vaoint
0.9 0.65 0.75 0.75 0.6 0.85

Flexural Reinforcement for Major Axis Moment, Mys

End-I End-I Middle Middle End-J End-J
Rebar Area Rebar Rebar Area Rebar Rebar Area Rebar
cm2 % cm2 % cm?2 %
Top (+2 Axis) 8.89 0.73 2.77 0.23 8.55 0.7
Bot (-2 Axis) 5.59 0.46 3.52 0.29 5.67 0.46

Flexural Design Moment, Mys

Top (+2 Axis)
Combo
Bot (-2 Axis)
Combo

End-I End-I Middle Middle End-J End-J
Design My Station Loc Design My Station Loc Design My Station Loc
kgf-cm cm kgf-cm cm kgf-cm cm
-809022.29 325 -209657.06 229.167 -809298.63 3275
Comb6 Comb6 Comb6
552298.83 325 309001.34 229.167 552487.49 327.5
Comb13 Comb13 Comb13
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Shear Reinforcement for Major Shear, V.

End-I Middle End-J
Rebar A, /s Rebar A, /s Rebar A, /s
cm2/cm cm2/cm cm2/cm
0.1645 0.1234 0.1664




Design Shear Force for Major Shear, Vy»

End-I End-I Middle Middle End-J End-J
Design V, Station Loc Design V, Station Loc Design V, Station Loc
kgf cm kgf cm kgf cm
8467.88 325 793.79 130.833 8564.4 327.5

Comb6 Comb8 Comb6

Torsion Reinforcement

Shear Longitudinal
Rebar A; /s Rebar A
cm2/cm cm2
0 0

Design Torsion Force
Design Ty Station Loc Design Ty Station Loc

kgf-cm cm kgf-cm cm
23200.83 327.5 23200.83 327.5
Comb6 Comb6
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ETABS 2013 Concrete Frame Design

ACI 318-08 Beam Section Design

-

Beam Element Details (Shear Details)

Level Element Section ID Combo ID Station Loc Length (mm) LLRF Type
Storyl B8 BE35*35T Comb6 325 3600 1 Sway Special
Section Properties
b (mm) h(mm) b (mm) ds (mm) dee (mm) dep (Mm)
350 350 350 0 64 64
Material Properties
E. (MPa) f'c (MPa) Lt.Wt Factor (Unitless) fy (MPa) fys (MPa)
23535.96 24.52 1 392.27 294.2
Design Code Parameters
q)T (DCTied (DCSpiraI (DVns (DVS (vaoint
0.9 0.65 0.75 0.75 0.6 0.85
Shear/Torsion Design for Vy, and Ty

Rbar Rbar Rbar Design Design  Design Design

AVS A1 /S A| Vu2 Tu Mu3 PU
mm2/mm mm2/mm mm?2 N N-mm N-mm N

1.64 0 0 83041.54 2275224 -82241336 0

Design Forces
Factored Factored Design Capacity | Gravity
Vu2 Mu3 Vu2 Vp Vg
N N-mm N N N
83041.54 44018436.06 83041.54 62987.05 40386.49
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Capacity Moment

Long.Rebar Long.Rebar Capacity Moment Capacity Moment
As (Bottom) As (Top) Mpos Mneg
mm?2 mm?2 N-mm N-mm
Left 559 889 73256803.26 111620116
Right 567 855 74191679.19 107821143
Design Basis
Design Conc.Area Area Tensn.Reinf Strength Strength LtWt.Reduc
\ Ac Aqy A-st fys fes Factor
N mm?2 mm?2 mm?2 MPa MPa Unitless
83041.54 100100 122500 889 294.2 24.52 1
Shear Rebar Design
Stress  Conc.Capacity Uppr.Limit Conc.Capacity  Uppr.Limit = RebarArea Shear Shear Shear
v Ve Vmax dv, DVinax Ay /s DV, [O)VA DV,
MPa MPa MPa MPa MPa mmz2/mm N N N
0.83 0.82 3.29 0.49 1.97 1.64 0 83041.54 83041.54
Torsion Capacity
Torsion Critical Conc.Area  Conc.Area  Conc.Area  Perimeter Perimeter
Tu (DTcr Acp th Ao Pcp Ph
N-mm N-mm mm?2 mm?2 mm?2 mm mm
2275224 | 3305181.11 122500 68173.2 57947.2 1400 1044.4
ld slacl 3o By gl >hb bulgs Y -_Ye_1
w,=12D+1.0L + 0.28
(_l l l l l ‘ l l 0 Rt g (5)5-e (69, S5 g et Cand glael o 1 -4-Y-T.-1
M-a(( nM.., O =Y = ) ey oy il i 53 Clle g5 505 Sl J53S das
fn | 7S a2 ol () 9 (il Jlade 93 51 (S 5l abad, ol jaVy Jladis 3,8 Dj9e
v Y 995 4,8 i 5
I Beam shear L jlaan oy (9,00 5 o318 (slayly 51 )5 g po sadoleml oDy (0905 Egaze (I
SloJaio 585 5,8 b o leml gblie 5 39290 ol (ohad gla S
My
T M.+ M. wi w3 ol 5l 26 ol gla s 1 5 o3l Juloo Sl aaalcussay (o3 (69,8 (o0
V. = al mr u™n - . . g . = .
" 2 e oy g a3lands 15 e adh) (59,5 4501 o, 5 Ly a3y il (59 5
'& ap,,hnoh:éhé‘al_,aap:_swﬁm&_j
P
My, 21.12.3 — V|, of beams, columns, and two-way slabs
Y Column resisting earthquake effect, E, shall not be less than
/" shear the smaller of (a) and (b):
£, (a) The sum of the shear associated with develop-
ment of nominal moment strengths of the member
at each restrained end of the clear span and the
L | % v, = Muc+ My shear calculated for factored gravity loads;
e A S
Ar, (b) The maximum shear obtained from design load

Fig. R21.12.3—Design shears for frames in regions of mod-
eraile seismic risk (see 21.12)
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combinations that include E, with E assumed to be
twice that prescribed by the governing code for
earthquake-resistant design.
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Torsion Capacity

Torsion Critical Conc.Area Conc.Area Conc.Area Perimeter Perimeter
Tu <DTcr Acp Aoh Ao Pcp Pn
N-mm N-mm mm?2 mm?2 mm?2 mm mm
2275224 3305181.11 122500 68173.2 57947.2 1400 1044.4
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ETABS 2013 Concrete Frame Design

ACI 318-08 Column Section Design

Column Element Details (Envelope)

Level Element Section ID Length (mm) LLRF Type
Storyl C5 C65*65 3200 1 Sway Special

Section Properties

b(mm) h(@mm) dc(mm) Cover (Torsion) (mm)
650 650 65 32.3

Material Properties
E. (MPa) f'c (MPa) Lt.Wt Factor (Unitless) fy (MPa) fys (MPa)
23535.96 24.52 1 392.27 294.2

Design Code Parameters
d>T QCTied d>CSpiraI ¢Vns QVS ovjoint
0.9 0.65 0.75 0.85 0.6 0.85

Longitudinal Reinforcement Design for Py - My, - Mys Interaction

Column End Rebar Area Rebar

mm2 %
Top 4225 1
Bottom 4225 1

Design Axial Force & Biaxial Moment for P, - My, - Mys Interaction

Column End Design Py Design M2 Design Mys Station Loc Controlling Combo
N N-mm N-mm mm
N N-mm N-mm mm
Top 3721.93 -80459.42 129300 2850 Comb19
Bottom 4816.92 -249159.56 167339.93 1200 Comb19
Shear Reinforcement for Major Shear, V.,
Rebar A, /s Design V.. Station Loc -
Column End mma/mm N mm Controlling Combo
Top 0.76 34881.29 2850 Comb19
Bottom 0.76 34881.29 1200 Comb19

259 | Page




Shear Reinforcement for Minor Shear, V3

Rebar A, /s Design Vs Station Loc .
Column End mma/mm N mm Controlling Combo
Top 0.76 22704.17 2850 Comb19
Bottom 0.76 22704.17 1200 Comb19
Joint Shear Check/Design
Joint Shear Shear Shear Joint Controlling
Ratio VuTor Ve Area Combo
N N mm?2
Major(Vuz) 0.226 400922.65 1771808.34 422500 Comb4
Minor(Vus) 0.226 249026.98 1771808.34 422500 Comb4
Beam/Column Capacity Ratios
6/5(B/C) Column/Beam SumBeamCap SumColCap Controlling
; - Moments Moments
Ratio Ratio Combo
N-mm N-mm
Majorss 0.177 6.762 91379262.33 617917816 Comb14
Minorz, 0.114 10.485 58932563.62 617917816 Comb14
My, =yvar--N.mm
My, = B
My, =)#vrya/arN.mm
Y
Myy =—A-fo3/fYN.mm
M — \
Uy =
Y My, =-vfuea/erN.mm

P, =fAms/arN
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L ygw uaS il loges

Axial load, P

w1 MHS Murmax
Moment, M

Fig,. RIO.F.2. T—Critical column load combinaiion.

All bars in
compression,
see 10.7.5.2.1

0=1£,=0.5f,

on tension

face of member,

see Table 10.7.5.2.2
(Class A splices
allowed with

certain conditions)

fs>0.5f,0on

tension face

of member,

see Table 10.7.5.2.2:
(Class B splices :
required)

M

262 | F Fig. R10.7.5.2—Lap splice requirements for columns.
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Cumert Interaction Curve
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[] Superimpose Dashed Fiber Curve

Mote: Compression is positive in this form.
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Shell Assignment - Stiffness Modifiers

[=]

FProperty ' Stiffmess Modifiers for Analysis
Membrane f11 Direction
Membrane fZ22 Direction
Membrane f12 Direction
Bending m11 Direction
Bending m22 Direction
Bending m12 Direction
Shear 13 Direction
Shear w23 Direction
Mass
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EPX -90058.57 0
| Story0-00 | EY 0 -27017.57
EPY 0 -27017.57
SX Max 13007.73 1496.79
SPX Max 47853.54 5506.46
SY Max 1342.42 11725.21
SPY Max 5600.32 48915.46
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Case

Modal
Modal
Modal
Modal
Modal
Modal
Modal
Modal
Modal
Modal
Modal
Modal
Modal
Modal
Modal
Modal
Modal
Modal
Modal
Modal
Modal

Vil Period
sec
1 2.165
2 1.932
3 1.636
4 1.593
5 1.531
6 -4.255
7 1.455
8 1.343
9 -2.136
10 1.206
11 1.196
12 1.113
13 -1.507
14 1.006
15 0.993
16 0.912
17 0.833
18 0.781
19 -1.413
20 -1.291
21 -1.095

period X =2.165 s
periody =1.636s

103l hdod 09y sl eslatnl b osle obul> Jus

Ux

0.0011
0.0013
0.0331
0.0353
0.475
0.0004
0.0197
3.88E-05
0
2.48E-05
0.0002
0.0583
0.0001
3.08E-06
1.70E-05
4.93E-06
2.79E-05
0.0001
0.0003
0.0004
0.0001

Uy

5.22E-07
9.39E-07
0.5702
0.0128
0.0244
0
0.0002
0
0
0
2.87E-06
0.001
0
7.32E-07
6.44E-07
0
5.99E-07
6.34E-07
0
0
0
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ROOF
ROOF
ROOF
Story4
Story4
Story4
Story4
Story3
Story3
Story3
Story3
Story2
Story2
Story2
Story2
Storyl
Storyl
Storyl
Storyl
Story0-00
Story0-00
Story0-00
Story0-00
Story-1
Story-1
Story-1
Story-1
PENT

PENT
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Load Case/Combo

EPXD

EPYD

ENYD

ENXD

EPXD

EPYD

ENYD

ENXD

EPXD

EPYD

ENYD

ENXD

EPXD

EPYD

ENYD

ENXD

EPXD

EPYD

ENYD

ENXD

EPXD

EPYD

ENYD

ENXD

EPXD

EPYD

ENYD

ENXD

EPXD

EPYD

ENYD

ENXD

EPXD

EPYD

Label

195

194

195

194

13

195

194

13

194

194

13

194

13

194

13

13

192

13

13

34

259

242

242

Diaph D1 X
Diaph D1 X
Diaph D1 X
Diaph D1 X
Diaph D1 X
Diaph D1 X
Diaph D1 X
Diaph D1 X
Diaph D1 X
Diaph D1 X
Diaph D1 X
Diaph D1 X
Diaph D1 X
Diaph D1 X
Diaph D1 X
Diaph D1 X
Diaph D1 X
Diaph D1 X
Diaph D1 X
Diaph D1 X
Diaph D1 X
Diaph D1 X
Diaph D1 X
Diaph D1 X
Diaph D1 X
Diaph D1 X
Diaph D1 X
Diaph D1 X
Diaph D1 X
Diaph D1 X
Diaph D1 X
Diaph D1 X
Diaph D1 Y

Diaph D1Y

0.000465

7.10E-05

1.60E-05

0.000505

0.001211

0.000562

0.000386

0.002127

0.001811

0.000359

0.000409

0.002519

0.002135

0.000355

0.000362

0.00265

0.002162

0.000298

0.000303

0.002485

0.001839

0.000169

0.000192

0.001941

0.000748

4.60E-05

9.10E-05

0.00085

0.000212

7.00E-06

1.60E-05

0.000227

9.70E-05

0.000861

426

426

426

1075

1035

1075

1035

1075

1035

1075

1035

1075

1075

372.75

1035

1075

1075

1051.5

426

426

260

260

260

963

843

963

843

1272

963

843

1272

843

843

1272

843

843

1272

260

1272

719

1167.6

311

311

260

2370

2370

2370

2370

2070

2070

2070

2070

1750

1750

1750

1750

1430

1430

1430

1430

1110

1110

1110

1110

790

790

790

790

470

470

470

470

190

190

190

190

2370

2370




PENT
PENT
ROOF
ROOF
ROOF
ROOF
Story4
Story4
Story4
Story4
Story3
Story3
Story3
Story3
Story2
Story2
Story2
Story2
Storyl
Storyl
Storyl
Storyl
Story0-00
Story0-00
Story0-00
Story0-00
Story-1
Story-1
Story-1

Story-1

ENYD
ENXD
EPXD
EPYD
ENYD
ENXD
EPXD
EPYD
ENYD
ENXD
EPXD
EPYD
ENYD
ENXD
EPXD
EPYD
ENYD
ENXD
EPXD
EPYD
ENYD
ENXD
EPXD
EPYD
ENYD
ENXD
EPXD
EPYD

ENYD

Max Drift

Allowable drift

193

13

13

13

13

13

13

193

13

193

193

193

193

193

193

201

12

201

13

205

197

197

0.003234
0.00363

Diaph D1Y
Diaph D1Y
Diaph D1 Y
Diaph D1Y
Diaph D1Y
Diaph D1Y
Diaph D1 Y
Diaph D1Y
Diaph D1Y
Diaph D1Y
Diaph D1 Y
Diaph D1Y
Diaph D1Y
Diaph D1 Y
Diaph D1 Y
Diaph D1Y
Diaph D1Y
Diaph D1 Y
Diaph D1 Y
Diaph D1Y
Diaph D1Y
Diaph D1 Y
Diaph D1 Y
Diaph D1Y
Diaph D1Y
Diaph D1 Y
Diaph D1 Y
Diaph D1Y
Diaph D1Y

Diaph D1Y

0.000882

0.000106

4.90E-05

0.002024

0.001834

0.000158

0.000115

0.002873

0.002602

0.00032

0.000184

0.003234

0.003021

0.000415

0.000216

0.003217

0.003126

0.000428

0.000155

0.002605

0.002811

0.000357

4.50E-05

0.00098

0.001007

0.000148

2.90E-05

0.000219

0.000221

3.70E-05

426

1075

1075

1075

1075

1075

1075

1075

1065

1075

967.5

427.5

427.5

967.5

260

1083

260

770

260

770

260

1083

1083

1083

1083

1083

1083

1083

1117.4

260

1117.4

1272

1272

1272

1272

2370

2370

2070

2070

2070

2070

1750

1750

1750

1750

1430

1430

1430

1430

1110

1110

1110

1110

790

790

790

790

470

470

470

470

190

190

190

190
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m Shear Wall Design Preferences for ACI 318-08 . an . |£|
ltem Descripticn
e ks it Eﬁ:ﬁf die:i';gﬁn; Et:da.:ad onthis
1 | Design Code ACI 31808 selected code.
02 | Multi-Response Case Design Step-by-Step - Al
| 03 | Rebar Material Alll
04 | Rebar Shear Materal Alll
05 | Design System Fho 1
0& | Design System Sds 05
07 |Importance Factor 1
08 | System Cd 55 3
03 | Phi {Tension Controlled) 0.9
10 | Phi {Compression Controlled) D.65
11 | Phi {Shear and/or Tarsion) 075
1 12 | Phi {Shear Seismic) 0e
13 | Pmax Factor 0.2
14 | Mumber of Curves 24
15 | Number of Paints 11 T -
16 | SR 0.0 Explanation of Celor Coding for Values
17 Edge Design PC-Max 0.04 1 Blue: Default Value
Black: Nota Default Value
Set To Default Values Reset To Previous Values
Altems | | Selected tems | | Altems | | Selectedtems | e
[ ok | | cancel |
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simplified C and T section iy, 4 &y Jlps b 4 by e oladas

m Wall Pier Design Overwrites for ACI 318-08 ‘ - . l
ltem Desgcription
ftem Value A Pier Section Type -
M | Design this Pier? Yes
02 |LL Reduction Factor Varies
03 | Design is Seismic? Yes
b 04 | Fier Section Type

05 | Thick Bottom Varies
06 |Length Bottom Varies
07 | DB1 Left Bottom 0
08 | DBZ Left Bottom 0 E
03 | DB1 Right Bottom 0
10 | DB2 Right Bottom 0
11 | Thick Top Varies

' 12 | Length Top Varies
13 | DB1 Left Top 0
14 | DBZ Left Top 0
15 |DB1 Right Top 0 -
16 0 Explanation of Color Ceding for Values
17 Material £z il Blue: All selected tems are program
ET- RN R T P o= A T nna determined

Set To Default Values Reset To Previous Values Black: gg%e;elected fems are user
Alftems | | Selected tems | | Alttems | | Selected tems | Red: :‘I:ﬂe'“;tr'::t“fﬂj:: ged during
[ ok | | cancel |
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When the extreme fiber compressive stress, B, excesds(.2 £ houndary
plomenis e n:qulml I:_N:l El,ﬂ'.ﬁn.ﬂ-:l, ar when the meuinl asdal dl:plh

calculated from the factored axial force and nominal moment sirength are
eonsistent with design displacement, &, and exeeed the follvwing limit;

SR T (ACI 21 96.3)

6001, 4, )

beoundary clements are required (ACI 21.9.6.2).

21.9.6.3 — Structural walls not designed to the boundary elements are required, the program caboulates the minimum
provisions of 21.98.2 shall have specal bOUNGARY  ruguiced lenggh of the boundary sone af ech end of the wall, Ly, which i
elgmants al boundaries and edges around openings of  iylaed as follows:
siructural walls where the maximum extreme fiber
COMpressive siress, comesponding io load combinafions L= maxq2,e- 0L}, (ACT21.906.4(a))
including earthquake effects, E, axceeds 0.2f;. The
special boundary element shall be permitted to be
disconbnued whea the calculated compressive siness
i less than 0,15/ . Stresses shall be calculated for the
factored forces using a Bnearly elastic model and gross
saction properties. For walls with flanges, an eflective
flange width a5 defined in 21.9.5.2 shall be used.
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11.9 — Provisions for walls

11.9.8 —Where V, is less than 0.5¢V,, reinforcement
shall be provided in accordance with 11.9.9 or in
accordance with Chapter 14, Where ¥, exceeds
0.5¢V, wall reinforcament for resisting shear shall be
provided in accordance with 11.9.9.

11.9.9 — Design of shear reinforcement for walls

11.9.9.2 — Ratio of horizontal shear reinforcement

area 1o gross concrete area of vertical section, py,
shall not be less than 0.0025.

11.9.9.3 — Spacing of horizontal shear reinforce-
ment shall not exceed the smallest of £, /5, 3h, and
450 mm, where £, 5 the overall length of the wall

11.9.9.4 — Ratio of vertical shear reinforcement
area fo gross concrete area of horizontal section, g,
shall not be less than the larger of

p¢=0.0025+0.5(25—::)lﬂr0-m (1130

and 0.0025, The value of , calculated by Eq. (11-30)
need not be greater than py required by 11.9.9.1. In
Eq. (11-30), L, s the overall length of the wall, and h,,
is the overall height of the wall.

11.9.9.5 — Spacing of vertical shear reinforcement
shall not exceed the smallest of £, /3, 3h, and 450 mm,
where £, is the overall length of the wall
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where A, is area of horizontal shear reinforcement
within spacing s, and d is determined in accordance
with 11.94. Vertical shear reinforcement shall be

provided in accordance with 11.9.94. 16, 3 ST B gl lafyo T-£-1F-4

11.9.9.2 — Ratio of horizontal shear reinforcement
area o gross concrete area of vertical section, py,
shall not be less than 0.0025. S b 0ol () 3 () ot caCasgdone il gl fys o )-1-1-F-1H4

i Jieg
11.9.9.3 — Spacing of horizontal shear reinforce- . DU
ment shall not exceed the smallest of 6,/5, 3h, and 8 e ) 5oy s
450 mm, where £, is the overall lengih of the wall, 2% e €07 JF & ™11y gl i gl 0 by oo

o of ver - ST i e 2 Al g

11.99.4 — Ratio of vertical shear reinforcement 1 ‘l; vl i
area o gross concrete area of horizontal section, g, o 0 glaygle| Y-8
shall not be less than the larger of s il g ool 0 5 a9 il il oo 0 V--F1YY

: e[, o s gl 9l ‘ﬁlﬁ Sy 1 il s 0 18

200025 405 [2.5-f) (-00028) (1130) S MM wsbboul s o isgnsfle o il o 5
P 0k Jod b 4ol g oo fla cosd PY-A-F1EY

and 0.0025, The value of py calculated by Eq. (11-30) il
need not be greater than py required by 11.9.9.1. In ali il y S slial 0 3 Kl ol s b g ki P-Y-1.5-1-4
Eq. (11-30), £ is the overall length of the wall, and b, 15 130 gl B ol 4 8Lty 2,

isthe overall height of the wall, _
g G ¥ iy a6 oo Sl ol g

) gy JKA b gloas s ylyd P-YY-4

(il ‘ghq‘ g R A

11.9.9.5 — Spacing of vertical shear reinforcement S
shal not exceed the smlestof 3, 3h and 50 mim, = 75 4. J ek 3 G g € s H-11-H1T
where £,,is the overall length of the wall ol 3 Sl 6 0 6 5 6
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Deep fimdatian system with piles and plle cap

Fig. R13.1.1—Tipes of foundations.
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Fig. R8.4.4.2.3—Assumed distribution of shear stress.
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224 Material Property Data

———

X234, Y11, 20 fm)

GLOBAL v || Unis.,

General Data

Material Mame
Materal Type
Material Display Colar

Material Motes

Material VWeight

Uniaxial Property Data

Weight per Unit Yolume

Al

[ Rebar

I

Change. ..

[

Modify/Show MNotes...

Modulus of Blasticity, E

Cther Properties for Rebar Matenals
Minimum Yield Stress, Fy

Minimum Tensile Stress, Fu

7.85E+03

21E+10

kaf/m3

kaf/m2

kafsm2
kaf/m2
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258 Material Property Data &lg
General Data
Materal Mame CZs

Materal Type [Coru:ete

Material Display Color I

Change. ..

Materal Motes [

Modify. " Show MNMotes. ..

Material Weight

WWeight per Unit Volume

Isotropic Property Data
Modulus of Blasticity, E
Paoisson’s Ratio. L
Coefficient of Thermal Expansion. &
Shear Modulus, G

Other Properties for Concrete Materials

2 SE+-03

26O
o155

B.9E-06

1152173913 kaf sm2

lkegf m3

kegf m2

1.

Motes [ ModifysShow Motes...

Column Section Dimensions

Column Shape [ Rectangular
Parallel to 2-fuds .65
Parallel to 3-fuds .65

Include Automatic Rigid Zone Area Ower Column

[ Show FProperties... ]

Automatic Drop Panel Dimensions
[ Include Austomatic Drop Panel Ower Column

Automatic Column Capital (Drop Cap) Dimensions
[ Include Automatic Column Capital (Drop Cap)

Specified Concrete Compressive Strength, fic et cnn o ] kegf m2
[ Lightweight Concrete
o3l (g ) Oy ghaite (Byme
289 Column Property Data | — | — — Lilg
General Data | N N I I |
| N N N N I I
| ] Property Mame oL .
3 !
Material [co - [] -
Display Color I Change... ] S
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259 Wall Property Data (Also Applies To Ramps)

=

7))

General Data
Property Mame WALL3O
Wall Material |co
| owmcr I G
Property Motes [ Modify/Show Motes. .. ]

Wall Dimensions

Thickness 0.3

Include Automatic Rigid Zone Area Over Wall
Wall Takes Out-of-Plane Moment

|

384 Soil Subgrade Property Data I 2 |
General Data
Property Name S0IL1
iy oer [ (G-
Property Motes [ Modify/Show Notes... ]
Froperty
Subgrade Modulus 2.0354E+06 kaf/m3




ot 555 Osm e bl 5 4255 o 56,5 S5 0 b adyl Jio e

File Edit View Define Draw

Select  Assign

Design

Run  Display Detailing Tools

Options

Help

159 Model Explorer

Mode! | Display | Detaiing

= =

=]

B Modsl Definitons
Coordinate Systams
15} Property Definiians
Materials
- Stab Properties
- Beam Propertes
- Reinforcing Bar Sizes
~Tendon Properties
Column Properties
- Wiall Properties
- Soi Subgrade Properties
- Pgint Spring Properties
- Line Spring Praperties
- Load Dsfinitons
- Load Pattems
- Laad Cases
- Load Combinations
Groups
[ Objects
Ares Objects (Siab, Wial, Remp, Nul)
- Line Objects (Beam, Column, Brace, Nul)
~Tendon Objects
- Slab Rebar Objects
Design Stip Objects
Point Objects

[

i
&

TS| B

-4

-2 | A1

-

all

DgEac/| G rHaeeqa[§owizielv0d i buEee

359 Plan View

T,

]

e

Ready

i SAFE 1232

File Edit View Define Draw

Select  Assign

O Boa /G rHaeaeaq

Design

Tools

Run

Display  Detailing

W|oxiz|eaSkv OGS AldvE S =B # B

Options  Help

GLOBAL x| Unts...

X36,Y26, Z0 (m)
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Options  Help
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32 Model Explorer
Mode! | Display | Detaing

=]

- Model Definitions
Coordinate Systems
£ Property Definitions
(- Materials
1 Siab Proparties
¥ Beam Proparties
- Reinforcing Bar Sizes
Tendon Properies

8 Plan View

ANHEY /B kLN %>

Column Properties

Wall Properties

- Sod Subgrade Properties

- Point Spring Properties

i Line Spring Properties
Load Definitions

Load Pattems

Load Cases

Load Combinations

~-®

- Groups
Objects
- Area Objects (Stab, Wal, Ramp, Nul)
- Line Objects (Beam, Column, Brace, Nul)
Tendon Objects
Siab Rebar Objects
Design Strip Objects
Point Objects

i
SENANANNY

S DS Y

=]

Ready

Dead

DEAD

X2150, Y 1140, Z0 (em)

GLOBAL ¥ | Unis...

Rl ey 5 6L slasSl

Live

LIVE

RL

REDUCIBLE LIVE

EZ

QUAKE

SOIL

OTHER

PaeX

QUAKE

PaeY

QUAKE

Live eq

LIVE

SD

SUPER DEAD

~SPXECC

OTHER

~SPYECC

OTHER

~TorsionSPX_ABOVE

OTHER
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~TorsionSPY_ABOVE OTHER 0
Dead_ABOVE DEAD 0
Live_ABOVE LIVE 0
RL_ABOVE REDUCIBLE LIVE 0
EZ_ABOVE QUAKE 0
SOIL_ABOVE OTHER 0
PaeX_ABOVE QUAKE 0
PaeY_ABOVE QUAKE 0
Live ~1 LIVE 0
SD_ABOVE SUPER DEAD 0

SX Modal |  cac | SRS | 005 None
SPX Modal cac SRSS 0.05 ~TorsionSPX
sy Modal cac SRSS 0.05 None
SPY Modal cac SRSS 0.05 ~TorsionSPY

309 | Page




30 ySin (53 5t heivgy A==

Sob il el oo Ko g, o alold JBlas b ol ol oo Ko (g0, (i (g \-A-F-14
R T e O R T

F-F-R oy o Bl pd 55 (ealeo) 03,800 535 (it by enlins il 5 olin $-5-9 Jouis

& R - > 69;
wols colallged | wus Lo ST busgio
v Yo &+ £ ERT P ES
. =R . Ve LM:-;-‘,__:JBLan
[ATA) QQ Y“ YQ L‘bdd.....ag.w Lm )!ﬁa
q. q. &, o rosglls

W - ™ e

189 Design Preferences

| Code | Min. Cover Slabs | Min. Cover Beams | P/T Stress Check
Mon-Prestressed Reinforcement
Clear Cowver Top {cm) 5
Clear Cowver Bottom {cm) 5
Prefermsd Bar Size 18
Imner Slab Rebar Layer Layer B
FPost-Tensioning
CE5 of Tendon Top {cm) 25
Ci35 of Tendon for Bottom of Exterior Bay (cm) 4
CiE35 of Tendon for Bottom of Interor Bay (cm) 25
Minimum Reinforcing
Slab Type for Minimum Reirfarcing Twwa Way
[ Reset Tab Defaults ]
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(588 Devan Preerences e T T T

Code Min. Cowver Slabs I Min. Cowver Beams I BT Stress Check |
Design Code ACI 31808
Resistance Factors:
Phi Tension Controlled 0.5 I
Phi Compression Controlled 065
Phi Shear 0.75
[ Reset Tab Defaults ]
|

(b gt Caxdgo (Byma) Hl38l 05 10wl op J0S 4 by e Slendas

E‘! Punching Shear Design Cheenwrites

B | ]

Punching Shear Design Cwenwrite Options

[ Program Datarmined

Check Punching Shear
Location Type (See Tookip) [Irmariur "]
Perimeter [Aum - ] Specih
Effective Depth | Spesihed -
Colurnn Plan Showing Location Type "

Use cm I|

Corner 4 Edge 3 Corner 3
Opd - Specih

3
" Edge 4 : Edge 2 -
e = ————
Rei g ]
Rei
Rei Corrner 1 Edge 1 Corner 2
- Mote: Edge and cormer numbers are I|
based on column local axes.

QK

ICancel]
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W 184 Model Explorer @ 384 Deformed Shape - Displacements (Live) cm]
|| Mode! | Display [ Detaiing
(=) Model Definitions
I 4 - Coordinate Systems
d 454 Deformed Shape l 2==) E3
ﬂ,
~ Lo: se/Lo: mbination 2
@ ad Case/Load Cor -45.0
© LoadCase 475
5 © Load Combination -50.0
S © Modal Load Case 525
= |
] w -55.0.
i 575
= | ©) User Defined ”I 600"
i Scale Factor 625
@® =t || g
4 Contour Range 65.0
e Minimum 0 cm
=S — 67.5
i Maximum 0 cm 200
H; Draw Cortours Bl
725
all
750
i (Cromy ]
f 775
clr = —
184 SAFE 1232 - pa

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

OddE92al/ PR ARA W ozl EaFv OGS Al

Ly 8 Model Explorer =]
% | | Mode! | Display [ Detaiing
= ) Mode! Definitions.
| i} Coordinate Systems
d 184 Deformed Shape (2] = ] -
|
a Load Case/Load Combination 720,
© tnicoe
i © Load Combination -750.
N © Modal Load Case 765.
=
= -780.
]
I~ -795.1
S| -81 o.‘
® -825.
® &
i Contour Range -840.
Lo Minimum 0 cm
= -855.
i Maximum 0 cm 670
H‘: Draw Contours i
-885.
all
Crooy ] (oo ] -900.
P -915.
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File Edit View Define Draw Select Assign Design Run  Display Detailing Tools Options  Help
DgBoo//@rEeeaaea|ysoxizielivi0OdAld =
[ 89 Mode! Explorer [752 | | i&4 Slab Resultant M22 Diagram - (envelope) Max [kgf-cm/cm]
| | Mode! | Display [ Detaling
E} Model Definiions | o~ .
384 Slab Forces/Stresses (2] = ] LA
d \ - £es
| Load Case/Load Combintion Component Type I [ 1l
a (@ Load Case
Load Combinstion | envelope <M==+ -
Display Options Component
= (7 Display Contours on Undeformed Shape [@Xall & M1 ® V13 135,
N Display Contours on Deformed Shape 120.
B
- *) Display Contours in Exdruded Forn 105,
4 Scaling __80.
N Automatic 75.
L (&) User Defined 0.
=
Cortour Averaging at Modes 45
@ None 30|
Fa . B
by Objects - 15,
all ) by Selected Groups o
ps
Cortour Range <15,
Mirimum 0 kgf-cm/em o
Maximum 0 kgf-cm/em

T

Max = 179246.11 kgf-cm/cm at [408.5 cm, 33.546 cm]; Min =-14238.23 kgf-cm/cm at [1075 cm, 34.94 cm]

X-1590, Y 1690, Z0 (cm)

Start Animation

= [ s

55[5')%})& OMT Qg?yw)

FE 12.3.2 - pay
Edit View Define

File

DgE2c/7BrEaeq

Draw  Select Assign

Design  Run Tools Help

QQ | WlmoxvizlgeaSEv | OS Ald

Display  Detailing Options

84 Model Explorer
R gl | PPN e P

\E\ I 354 Soil Pressure Diagram - (envelope) Max [kgf/cm2]

184 Reactions (2] = |
| Load Case/Load Combination
= P ———
s Load Case |
- Load Combingtion  envelope - (e -]
Type of Reactions
() Point Reactions
- ©) Integrated Wall Reactions
X Soil Pressures
[
Display Options
=] () Display Contours on Undeformed Shape

© Display Contours on Deformed Shape
© Display Contours in Extruded Form

L Sealing
© Automatic
H; © User Defined
all
Contour Range
ps; Minimum 175
£ Maximum 1.75

kgf/cm2
kgf/em2

1.48
1.21
0.94
0.67
0.40'
0.13
-0.13.
-0.40,
-0.67,
-0.94
-1.21
-1.48
-1.75)
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W 184 Model Explorer

T | Mod 389 Strip Forces ‘

—|| =

» Load Case/Load Combinati

ination

- © Load Case

L © Lood Conblrtin | asks o) e ~)

a

Component

N @ Moment () Aal Force

A ©) Shear Force © Torson

P

(el Show Forces For These Strip Layers

o LayerA

< Layer B

— [] Layer Other

®

; Scaling

[ @ _

N © User Defined Sclefactor [ |

H(: Display Options

all Fill Diagram

ps Show Values on Diagram

clr

X

L )

Max = 6240270.22 kgf-cm at [360.116 cm, 770 cml: Min = 4158453 54 kgf-cm at [781.818 cm, 0 cm] X-687.159, Y 494183, Z0 (cm) GloBAL v Unts..
$59 SAFE 1232 - o|@] %

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

D E2c /B rEea@QQaaq(yoxizigeafiv O AldvE < e

% [ 38 o : - (envelope) Max [kgf-cm] =]
HErE——
—|| =
L’ Load Case/Load Combination
‘Iv © Load Case
) © Load Combinaion [ anvelope. ) [Max ~]
a
Component
N © Moment ©) Adal Force
N (©) Shear Force © Torsion
b o Show Forces For These Stip Layers
= Layer A
= Layer B
— ] Layer Other
®
K Scaling
" @ Automatic
o © User Defined Scale Factor
F’F Display Options
all Fill Diagram
ps Show Values on Diagram
cir |
¥
Max = 6166443 42 kgf-cm at [426 cm, 260 cm; Min =-1353829.79 kgf-cm at [360 cm, 1011.143 cm] X-535.478, Y 487.934, Z0 (cm) GLoBAL | Uns...

314 | Page




o aos yuw g Wo0aIld 0 69 F-F-T.-4
4 adl g Ly gl s d alel 4 aiyleSs by Slesle gl Sl adaie V-F-F-Te-q
g e 420,5 1A1 0 ady ol (o) 5 (D) 70 o cpensd ol e 5l P2 alols
Y
2 upe pele pail 13 las boal s gt g a5 oleesddls gl el
szl o aesglls
amde 4 U ate palald baws wijlo 13 g 5 g3l asis p AT lesogls gl oo

.n.'k.::nl._eg.q Lﬂ:u}pﬂ:— iy 5&&'3_-"'

dmlme () (@) dalas bl by pad s 3 alodie 2 00 5 (gapd Y-F-F-¥e 3

I Bt
=

ILJ-iJ.gn.-a. E.-"LT ;J F J_Eu .:-_ﬁ.a &L:_n_.aj _:,_.._..._._. L n\l.c:l_ﬁl LX) x.Jl _'r..':ﬂ_;_c a5 1;:_...;._3 J.:a q.__.L"“"JI'I_.“‘E": _.._EJ':
T

.‘L'-\_.ru;-n u"'"_.u"': n}ii-ﬁl'h_?_l ﬁlﬂzﬁ.ﬂ ).} i._l\_-'n_:,lql- _;I-Jé ‘:Iﬂ._l_‘_l-ﬂ
- a . - d,. - N 1
[:J.n.n.q J.‘}-'.}JC‘I 5 Jln;_“i_g.aija.n_a_}! J-.T.,L.._...:-Ll -T: dJ_«:lL%mdl jfﬁaf&.t e LJ“"*'IIL]"‘S""'_'—"—'"
WS e gy Sl adaie ;o o 18 ey
AT oo ool o j5e a0 aS aed Jeull pSe jlcand T ol SV o
d

23 Ahold gl 35 50 a5 Al gl Jaall uSe JalS e o ad bogo boals

- . . Fr . .
J_;C.EMJ;-L.‘ g= 3 s dJ.-.aL‘!-d..n,‘.E_.a.:.u ;;.adfl:-.r.'} Lg]Jqu—aJlJ.iagaJaacEJE- e

T

315 | Page




St 35 Sl plie o > YoiV-18-4

Sgame rla o by slmalSa St g 55 sete cslaly s> Lo laoosils 5 laJls Lo ,0 \=F—1¥—18-4

g J5S a8yle g0 g aB Sy o Sles g5 50 sle il

S veiile 1y (g s el s3slla b s cdle ol 5 1 s dy ad e S o ,Sles (ol
Jr5 51 50 sl eoglls L o ceaglio a5 o adaiie .S Joms 035 5, plad 4o 4.5
AiS azmg 1L 35 pele L Gl mlae ad Sl alolB Ll 4o cses glamas Do geds el
i L e e I L e

i i I e L
el mla o Sl e e adafie 008 fesd o5 aSE L 5 aze LU B Lo saamme
S e slea 558 5 Laad 515 cog o mhaw o 2gee ol ogrg a5 Sl (5500
Al old (el ks asS o i Lol 5o Jlo celies a5 ls 3l _alolia b 5 ol5auSs & 35 yate

uMEusLaJ_q—hmfaPﬂ;)la})auL;:debgbm&ﬁa..'a__.."‘ghi L ola
T

adaia glylo alFa S5 male w5 35 jete gle L decati ol ool JElas T 0 Ladoa
il Bt mla Gl sl anlyy e Sl alelie  Ldatoo b e
QJ-JJC‘! Ij_‘ll. -3;—5-'-0.5 {j‘)—'l FBLE.A T ILJE-JJ '___J.'.":“.__: J)_-_:j- .@DJ?JL:J k] LFbJ‘J = ¥-¥Y-iv-14-4
ALY Q}r-"“L‘Sé C_L’:_., POges \.)i oa=g as sl (Eile U_:JL? 6’“ R | L:J'd g ;é‘)—*—! Lz

Lol Blas (gl alold (gl « aS o wsd Ll j0 Cwalbes A yaaolaigd 51 ablie 4 5l

316 | Page




st 30 &3 @l byt J S aiged

= . . N . .
189 Design Details 40 s csonnmille s 4 A B « ad . - LI&J
File  View
Combination ACI 318-08 Punching Shear Check & Design =
[comb2 -
ltems to Display Geometric Properties
Geometric Properties Combination = Comb2
Column Perimeter Figure Puoint Label = 65

| ) Calumn Shape = Rectangular

Eofl R Fhedk Colurnn Location = Interior
Glabal ¥-Coordinate = 360 cm
Global ¥-Coordinate = 770 cm

Column Punching Check

Avy. Eff. Slab Thickness = 113.9 cm
Eff. Punching Perimeter = 715.6 cm
Cover=6.8 cm

Cone. Comp. Strength = 250 kgffcm2
Reinforcement Ratio = 0.0000
Section Inertia 122 = 478832478 cm4
Section Inertia 133 = 478032470 cmd
Section Inertia 123 =0 crnd Column Punching Perimeter
Shear Force = -235352 45 kof

Morment Mu2 = -65811.85 kgf-cm

Morment Mu3= -36624.91 kgf-cm

Max Design Shear Stress = 2.91 kgfiom?2

Conc. Shear Stress Capacity = 12.58 kgffom?2

Purching Shear Ratio =023
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ACI 318-08 Concrete Strip Design

Geometric Properties

Combination = Overall Envelope

Strip Label = CSA8

Length = 1146.675 cm

Distance to Top Rebar Center =5.9 cm
Distance to Bot Rebar Center = 5.9 cm

Material Properties

Concrete Comp. Strength = 250 kgf/cm2
Concrete Modulus = 265000 kgf/cm2
Longitudinal Rebar Yield = 4000 kgf/cm2

1146 675 cm

Longitudinal Reinforcement (cm?2)

36
A= (top) 27.759 30.0569 9.0803
Combo  CombB Comb7 CombE
A= (bot) 12.2631 19.9169 7.6699
Combo  CombB Comb7 Comb4
Moment Diagram (kgf-cm)
-12749213

0

o W W =

35496057
Moment (-) -11228238 -121421038 -371527313
Moment (+) 4993995 .61 80914582.25 313721217

Shear Diagram (kgf)
95110.4
o

Shear 1193.03 20879.04 23757 .03
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Geometric P

roperties

ACI 318-08 Concrete Strip Design

Combination = Overall Envelope

Strip Label =
Length = 142

CSB7
2cm

Distance to Top Rebar Center = 7.7 cm
Distance to Bot Rebar Center = 7.7 cm

Material Properties

Concrete Comp. Strength = 250 kgf/cm2
Concrete Modulus = 265000 kgf/cm2
Longitudinal Rebar Yield = 4000 kgf/cm2

1422 cm

Moment Diagram (kgf-cm)

-9722306.07
Z e T AL
u]
10937714
hMoment (-) -8300000.34 -9259815.3 -1952139.78
Moment (+) 7805256.89 104644589 .41 9799514 .58
Longitudinal Reinforcement (cm2)
35.88
o M W %\ e T
%W/é ‘W 7=
36

As (top) 207714 23.2053 4.3413

Combo CombB& Comb13 Comb13

As(bot) 19.5194 26.2698 24 5777

Combo Comb14 Comb6 Comb6

Shear Diagram (kgf)
58617.52
»
7 / >

1] 2
Shear 0O 5037519 1523547
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ACI 318-08 Concrete Strip Design

Geometric Properties

Combination = Overall Envelope

Strip Label = CSA9

Length =1067.5 cm

Distance to Top Rebar Center = 5.9 cm
Distance to Bot Rebar Center =5.9 cm

Material Properties

Concrete Comp. Strength = 250 kgf/cm2
Concrete Modulus = 265000 kgf/cm2
Longitudinal Rebar Yield = 4000 kgf/cm2

1067 .5 cm

Moment Diagram (kgf-cm)

-5715724.56

/

-

3638662

Rz

Moment (-) -5443547 .2
Moment (+) 3465391.76

35.88

-3602880.83 -4949479. 85
267471231 1579808.77

Longitudinal Reinforcement (cm2)

36
As (top) 13.3504
Combo  CombB
As (bot) 5476
Combo  Comb7?

35902 .44

o /%/// P w/é
5814 121305
Comb? Comb6&
6.5351 3.8542
Comb4 Comb1

Shear Diagram (kgf)

Y

u}

2
y y

N\

Shear 16036.09
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ACI 318-08 Concrete Strip Design

Geometric Properties

Combination = Overall Envelope

Strip Label = CSB8

Length =1422.701 cm

Distance to Top Rebar Center = 7.7 cm
Distance to Bot Rebar Center = 7.7 cm

Material Properties

Concrete Comp. Strength = 250 kgf/cm2
Concrete Modulus = 265000 kgf/cm2
Longitudinal Rebar Yield = 4000 kgf/cm2

1422701 cm

Moment Diagram (kgf-cm)

-95872003.14
—

10835326
Moment (-) -6416739.13 -9401912.51 -6359352.75
hMoment (+) 870045219 10319357 .53 1462310.33

Longitudinal Reinforcement (cm2)

b s W /
0 / ==

36

As (top) 16.018 23.5683 158721
Combo Combi1S Comb16 Comb7
As (bot) 21.7908 259064 3.6244
Combo  Comb7 Comb7 Comb7
Shear Diagram (kgf)
70454 64

Z

% D

.

/

Shear 2886.32
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ACI 318-08 Concrete Strip Design

Geometric Properties Material Properties

Combination = Overall Envelope Concrete Comp. Strength = 250 kgf/cm2
Strip Label = CSA14 Concrete Modulus = 265000 kgf/cm2
Length =1082.5 cm Longitudinal Rebar Yield = 4000 kgf/cm2

Distance to Top Rebar Center = 5.9 cm
Distance to Bot Rebar Center = 5.9 cm

1082.5 cm

Moment Diagram (kgf-cm)
-8016452 .44

10588858
Moment (-) -7423872.59 -7634716 .61 -5308390.91
Moment (+) 5365262.45 10084625.72 4676012.53
Longitudinal Reinforcement (cm2)
2392

| o

7/

27
As (top) 18.3513 18.83809 13.0641
Combo  Comb7 Comb? CombE
As(bot) 132131 25.0696 11.4925
Combo  Comb15 Comb6 Comhb13
Shear Diagram (kgf)
158437 63

//'

Shear 88061 66 150892.93 55852.21
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ACI 318-08 Concrete Strip Design

Geometric Properties

Combination = Overall Envelope

Strip Label = CSA1l

Length =1139.361 cm

Distance to Top Rebar Center = 5.9 cm
Distance to Bot Rebar Center = 5.9 cm

Material Properties

Concrete Comp. Strength = 250 kgf/cm2
Concrete Modulus = 265000 kgf/cm2
Longitudinal Rebar Yield = 4000 kgf/cm2

-9396818.59

1139.361 cm

Moment Diagram (kgf-cm)

10673646

W/W

Moment (-) -6440712.16
hMoment (+) 4553452.78

-8949351 .04 -8593609.43
10170138.95 3926118 .46

Longitudinal Reinforcement (cm2)

2392

27

| e =

As (top) 158882
Combho  Comb6B
As (bot) 11.1888
Combho  CombB

100635.58

&
221936 21.2953
Comb? Comb7
25.2868 9.6343
CombE Comb7

Shear Diagram (kgf)

u]

\
\X
)

Y

Shear 95843.41
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ACI 318-08 Concrete Strip Design

Geometric Properties Material Properties

Combination = Overall Envelope Concrete Comp. Strength = 250 kgf/cm2
Strip Label = CSB6 Concrete Modulus = 265000 kgf/cm2
Length =260 cm Longitudinal Rebar Yield = 4000 kgf/cm2

Distance to Top Rebar Center = 7.7 cm
Distance to Bot Rebar Center = 7.7 cm

260 cm

Moment Diagram (kgf-cm)

Yz 22 ¥
% ///‘//M

-4357232.25

o

12149410
Moment (-) -4149745 -2750813.81 -3534732.79
Moment (+) 11570866.15 7189256.94 7070421 66
Longitudinal Reinforcement (cm?2)
1087
o 7
31
As (tlop) 103544 65.8435 5.8083
Combo  Comb13 Comb13 Comb13
As (bot) 29.3425 18.0561 17.7531
Combo  Comb6 Comb6 Comb6
Shear Diagram (kgf)
103847 27
o
Shear 72603.99 79573.85 76810.38
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ACI 318-08 Concrete Strip Design

Geometric Properties

Combination = Overall Envelope

Strip Label = CSB1

Length =386 cm

Distance to Top Rebar Center = 7.7 cm
Distance to Bot Rebar Center = 7.7 cm

Material Properties

Concrete Comp. Strength = 250 kgf/cm2
Concrete Modulus = 265000 kgf/cm2
Longitudinal Rebar Yield = 4000 kgf/cm2

-5869426 66

386 cm

Moment Diagram (kgf-cm)

_

5682671
Moment (-) -5589930.15 -5096133.32 -1345604.52
Moment (+) 3450459 .85 4017336.89 5269210.46
Longitudinal Reinforcement (cm2)
2392

7

24
As (top) 13.9909 127415 3.3377
Combo  Comb7? CombB Comb14
As (bot) B5.59638 10.0212 208174
Combo Comb16 Comb6 Comb6
Shear Diagram (kgf)
91206.89
- 7
% %
. 7
Shear 24566.16 16052.45 86863.7
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ACI 318-08 Concrete Strip Design

Geometric Properties Material Properties

Combination = Overall Envelope Concrete Comp. Strength = 250 kgf/cm2
Strip Label = CSB3 Concrete Modulus = 265000 kgf/cm2
Length =514.253 cm Longitudinal Rebar Yield = 4000 kgf/cm2

Distance to Top Rebar Center = 7.7 cm
Distance to Bot Rebar Center = 7.7 cm

514.253 cm

Moment Diagram (kgf-cm)

. 777

117043189
Moment (-) -2864043.32 -3773061 .87 -4024930.1
Moment (+) S8368916.84 516733431 11146969 64
Longitudinal Reinforcement (cm2)
2392

72242,
_

07 = >

30
As(top) 7.1269 9.4195 10.0403
Combo Comb14 Comh13 Comb13
As(bot) 21073 129215 28.2408
Combho  Comb6 CombB Comh6B
Shear Diagram (kgf)
87591 65
?

o

Shear 50124.82 4217567 5342062
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envelope
Base Max
envelope
Base Max
envelope
Base Max
envelope
Base Max
envelope
Base Max
envelope
Base Max
envelope
Base Max
envelope
Base Max
envelope
Base Max
envelope
Base Max
envelope
Base Max
envelope
Base Max
envelope
Base Max
envelope
Base Max
envelope
Base Max
envelope
Base Max
envelope
Base Max
envelope
Base Max
envelope
Base Max
envelope
Base Max
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6025.55

14665.43

11901.66

10705.21

5927.25

32417.41

3017.37

9819.53

5016.4

9330.78

9314.26

9199.04

16935.27

10579.89

7023.48

3042.39

(Push joint Reactor) Etabs > ,5 ;l ool L

Load
Story Case/Combo

184319.53

90649.37

108583.08

251007.28

210619.39

151558.16

74648.06

285056.24

kgf-cm
365014.63
254002.67
261271.83
552299.98
205206.94
197320.19
137150.95

138351.38

kgf-cm
244525.72
403258.33
448141.63
414525.58
198532.31
343587.41
123915.56

536898.47

kgf-cm
17067.18
18629.34
33431.17
16591.56
13093.62
4709.57
47269.11

15080.74

21750.74 3982.9 354273.8 670.2 313143.46 15080.74

4338.27

8592.22

3758.24

3883.02

2242.4

3296.74

3791.38

3956.94

4006.44

3982.57

3874.53

2242.23

11981.32

10266.68

3838.6

7546.96

9411.87

10729.62

11323.11

11218.88

10420.63

8928.36

112049.38

216829.92

82804.14

16592.96

43624.05

40023.4

35189.59

28952.21

24601.7

31008.18

38263.19

361959.61

205642.53

274498.89

41675.43

9236.15

13363.25

18345.91

21929.28

24301.23

25418.98

25414.74

223863.05

440183.89

511064.62

14457.02

73909.42

118407.64

149523.18

163552.17

166730.22

161484.37

145541.4

296319.82

9830.92

23625.75

4524.27

32.65

14.27

68.39

36.58

14

0.93

-0.004464
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ACI 318-08 Concrete Strip Design

Geometric Properties

Combination = Overall Envelope
Strip Label = CSA10
Length =1115 cm

Material Properties

Concrete Comp. Strength = 250 kgf/cm2
Concrete Modulus = 265000 kgf/cm2
Longitudinal Rebar Yield = 4000 kgf/cm2

Distance to Top Rebar Center = 5.1 cm
Distance to Bot Rebar Center = 5.1 cm

. I

530 cm 360 cm

-24294 1

Moment Diagram (kgf-cm)

o ZZ

8218
Moment (-) -17590.35 -2101 .62 -21140.51 -23137.24 -142568 -19503 66
Moment (+) 3376.72 73664 4952.29 3660.39 7826.26 4119.34
Longitudinal Reinforcement (cm?2)
3.89 T

E
As (top) 0.4954 o 0.5958 0.6523 u} 0.5494
Combo COMB2 COmMB2 COMB2 COMB2 COmMB2 COmMB2
2= (bot) 0.0943 o 01399 01028 0.2198 01157
Combo COmMB2 COmMB2 COMB2 COMB2 COmMB2 COomMB2
Shear Diagram (kgf)

444 .33

[u]
Shear 5.43 4572 101.34 19.38 143 .51 12365
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ACI 318-08 Concrete Strip Design

Geometric Properties

Combination = Overall Envelope
Strip Label = CSA1l
Length =1130 cm
Distance to Top Rebar Center = 5.1 cm
Distance to Bot Rebar Center =5.1 cm

Material Properties

Concrete Comp. Strength = 250 kgf/cm2
Concrete Modulus = 265000 kgf/cm2
Longitudinal Rebar Yield = 4000 kgf/cm2

1

N

459 cm

180 cm 426 cm

Moment Diagram (kgf-cm)

-23094 .23
5 s st VISt
6286 ' -
Moment (-) -21994.5 -2633 .65 -418.97 -169BARFTHEE 19 -5350.4 -2174 .46 -39439
hMoment (+) 45854 1 3164 .94 2630.33 263069361280.42 356.54 554 .82 186.61
Longitudinal Reinforcement (cm?2)
3.89 -
0 7‘] %/ /
i '
As (top) 0.6199 0.0741 00 0170F4836 0.1505 0.0611 0.1109
Combo CcOoMB2 cCOMB2 COMB2 COMBDMB2MB2 COMB2 CcOoMB2 cCOMB2
As (bot) 0.1363 0.0389 0.0738 0.0738.163R0522 0.0249 o 0
Combo COMB2 COMB2 COMB2 COMBDMBDMB2 COMB2 COMB2 COMB2
Shear Diagram (kgf)
74361 - -
5 BZ %\ |
Shear 111 .67 136.85 212 2084117 8H0.24 122.31 20.39 269
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ACI 318-08 Concrete Strip Design

Geometric Properties

Combination = Overall Envelope
Strip Label = CSA14
Length =1141.038 cm
Distance to Top Rebar Center = 5.1 cm
Distance to Bot Rebar Center =5.1 cm

Material Properties

Concrete Comp. Strength = 250 kgf/cm2
Concrete Modulus = 265000 kgf/cm2
Longitudinal Rebar Yield = 4000 kgf/cm2

1141.038 cm

Moment Diagram (kgf-cm)

-4318.89
u] —=Z W
1510
Moment (-) -4559.42 o
Moment (+) 1113.42 1435.01
Longitudinal Reinforcement (cm?2)
097
| % /
1
As (lop) 01293 u} 0
Combo COMB2
As(bot) 00313 0.0404 0
Combo  COMB1 CcCOomMB2
Shear Diagram (kgf)
195.35

Ao

Shear u]

358 | Page

11.07




ACI 318-08 Concrete Strip Design

Geometric Properties

Combination = Overall Envelope
Strip Label = CSA15
Length =675 cm
Distance to Top Rebar Center =5.1 cm
Distance to Bot Rebar Center =5.1 cm

Material Properties

Concrete Comp. Strength = 250 kgf/cm2
Concrete Modulus = 265000 kgf/cm2
Longitudinal Rebar Yield = 4000 kgf/cm2

575 cm

Moment Diagram (kgf-cm)

-46385.74

o s W’ g

1371
Moment (-] -4465.47 -377.38 -4295.09
Moment (+) O 1304.82 231.78

Longitudinal Reinforcement (cm2)

0.97

u]

1
As (top) 01258 o 0.1209
Combo COMB2 COMB2 COMB2
As(bot)y 0O 0.0367 u]
Combo COMB2 COMB1

Shear Diagram (kgf)
145.24

R

Shear
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ACI 318-08 Concrete Strip Design

Geometric Properties Material Properties
Combination = Overall Envelope Concrete Comp. Strength = 250 kgf/cm2
Strip Label = CSA17 Concrete Modulus = 265000 kgf/cm2
Length =707.5 cm Longitudinal Rebar Yield = 4000 kgf/cm2

Distance to Top Rebar Center = 5.1 cm
Distance to Bot Rebar Center = 5.1 cm

J_l

675 cm

Moment Diagram (kgf-cm)
-22140.07

| X

Moment (-) -21035.78 -614 .94 -18057 .41

Moment (+) 4503.94 4757 .96 4181 .97

-
| <

4

Longitudinal Reinforcement (cm?2)
3.66

As (top) 0.5944 u] 0.5087
Combo COMB2 COMB1 COmMB2
Az (bot) 01265 01336 01174
Combo COMB2 COmMB2 COMB2

Shear Diagram (kgf)
456.41

u]
Shear 208.582 51.38 101 .65
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ACI 318-08 Concrete Strip Design

Geometric Properties

Combination = Overall Envelope
Strip Label = MSA9
Length = 677.385 cm
Distance to Top Rebar Center = 5.1 cm
Distance to Bot Rebar Center =5.1 cm

Material Properties

Concrete Comp. Strength = 250 kgf/cm2
Concrete Modulus = 265000 kgf/cm2
Longitudinal Rebar Yield = 4000 kgf/cm2

[

-16373.73

463.949 cm

|

180 cm

Moment Diagram (kgf-cm)

e

~—

12424
Moment (-3 -15598.79 -257 .34 0 -850.28 -2124.38 -4500.55
Moment (+) 1151363 1183219 692276 223708 15319 51519
Longitudinal Reinforcement (cm?2)
5.83 -
o e T T
/ %/ o
5]
As (top) 0.43588 0 000233 00597 0.1268
Combo CcOomMB2 COmMB2 COMB2 COMB2 COMB2
As (bot) 0.3236 0.3325 0.1944 0.0628 o u]
Combo COMB2 COmMB2 COMB2 COMB2 COMB2 COMB2
Shear Diagram (kgf)
685.13
/
o W
Shear 255.28 1936 522 7423 46.81 36.56
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Geometric Properties

ACI 318-08 Concrete Strip Design

Material Properties

Combination = Overall Envelope
Strip Label = MSA10
Length =1123.5 cm

Concrete Comp. Strength = 250 kgf/cm2
Concrete Modulus = 265000 kgf/cm2
Longitudinal Rebar Yield = 4000 kgf/cm2

Distance to Top Rebar Center = 5.1 cm
Distance to Bot Rebar Center = 5.1 cm

-58521 .91

27972
rMoment (-)

Moment (+)

11.36

12
As (top)
Combo
As (bat)

Combo

1350.87

Shear
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=

392.841 cm

Moment Diagram (kgf-cm)

By

W“W T T

-36140.91 -3212.27 -24861.45
14131.76 16304.79 13914.14
Longitudinal Reinforcement (cm?2)
1.0166 o 0.6958
COoMB2 COMB2 CcOoMB2
0.3969 0.455 0.3908
COMB2 COMB2 COMB2

Shear Diagram (kgf)

%%WM y W

2158 366.29 66.47




ACI 318-08 Concrete Strip Design

Geometric Properties

Combination = Overall Envelope
Strip Label = MSA11
Length =1107.5 cm

Material Properties

Concrete Comp. Strength = 250 kgf/cm2
Concrete Modulus = 265000 kgf/cm2
Longitudinal Rebar Yield = 4000 kgf/cm2

Distance to Top Rebar Center = 5.1 cm
Distance to Bot Rebar Center = 5.1 cm

532 466 cm

Moment Diagram (kgf-cm)

-85017 .36
o W% &
27133 W
Moment (-) -11873.97 -252.85 -39737.33
Moment (+) 10861.72 9027 .9 13520.09
Longitudinal Reinforcement (cm2)
9.22
10
Az (top) 0.3335 u] 11188
Combo cOomMB2 COMB1 cOomMB2
As (bot) 0.305 0.2535 0.3798
Combo COMB2 COMB2 COMB2
Shear Diagram (kgf)
1983.83
o0 B 2
Shear 190.52 33.44 5512
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ACI 318-08 Concrete Strip Design

Geometric Properties Material Properties
Combination = Overall Envelope Concrete Comp. Strength = 250 kgf/cm2
Strip Label = CSB8 Concrete Modulus = 265000 kgf/cm2
Length = 770.406 cm Longitudinal Rebar Yield = 4000 kgf/cm2

Distance to Top Rebar Center = 3.7 cm
Distance to Bot Rebar Center = 3.7 cm

FaN &

260.188 cm 510218 cm

Moment Diagram (kgf-cm)

-22872.56

|

W =

13649
Moment (-) -7421.42 -2327.89 1874112 1874112 163772 -21783.39
Moment (+) 19477 12995.93 653.6 561567 751019 5550.23
Longitudinal Reinforcement (cm2)
511

2.2 ~

&
As(top) 0.1826 0 0.4621 0.4621 0 05373
Combo  COMB2 comB2 COMB2 COMB2 comBz comB2
As(bot) O 0.32 001382 01348 01447
Combo  COMB2 comB2 COMB2 COMB2 comBz comB2
Shear Diagram (kgf)
62221
1
L7
2
u]
Shear 357 146.43 466.56 420.42 639 102.26
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ACI 318-08 Concrete Strip Design

Geometric Properties Material Properties
Combination = Overall Envelope Concrete Comp. Strength = 250 kgf/cm2
Strip Label = CSB9 Concrete Modulus = 265000 kgf/cm2
Length =534.71 cm Longitudinal Rebar Yield = 4000 kgf/cm2

Distance to Top Rebar Center = 3.7 cm
Distance to Bot Rebar Center = 3.7 cm

1 J
' 502.223 cm '
Moment Diagram (kgf-cm)
-25871 .95
u]
11185
hMoment (-) -24105.24 -1268.45 -24639.95
Moment (+) S777.95 10651.82 614964
Longitudinal Reinforcement (cm2)
613
u] \%
7
As (top) 0.5947 0 0.6074
Combo COMB2 COmMB1 COMB2
As(bot) 01421 0.2621 01513
Combo COMB2 CcOomMB2 COmMB2
Shear Diagram (kgf)
781.86
o
Shear 641.87 127 84 508.31

365 | Page




ACI 318-08 Concrete Strip Design

Geometric Properties

Combination = Overall Envelope
Strip Label = CSB10
Length =260 cm
Distance to Top Rebar Center = 3.7 cm
Distance to Bot Rebar Center = 3.7 cm

Material Properties

Concrete Comp. Strength = 250 kgf/cm2
Concrete Modulus = 265000 kgf/cm2
Longitudinal Rebar Yield = 4000 kgf/cm2

1 1 |
I 1 1
165 cm 95 cm
Moment Diagram (kgf-cm)
-11392.35
o
4933
Moment (-3 O oo -10349.56 -9817.95
Moment (+) O o 470219 470219 1862 .67 7269

Longitudinal Reinforcement (cm?2)

318 .
0 I/ /
4
As(top) O 0 0o 0.2673 0.242
Combo COMB2 COMB2
As(bot) O ] 01157 01157 o ]
Combo COMB2 COMB2 COMB2 COMB2
Shear Diagram (kgf)
2734 T
0 ///‘
Shear 0 0 oo 11094 167 63
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ACI 318-08 Concrete Strip Design

Geometric Properties

Combination = Overall Envelope
Strip Label = CSB11
Length =1044.5 cm
Distance to Top Rebar Center = 3.7 cm
Distance to Bot Rebar Center = 3.7 cm

Material Properties

Concrete Comp. Strength = 250 kgf/cm2
Concrete Modulus = 265000 kgf/cm2
Longitudinal Rebar Yield = 4000 kgf/cm2

L 1 J
: S10 cm d 386 cm !
Moment Diagram (kgf-cm)
-76392.89 T
: %)\W
5890
Moment (-) -29034.09 -110.55 -27314.08 -10873.52 -3288.26 -9055.62
Momert (+) O 5466.56 1904 .94 4466 .65 476315 3232.24
Longitudinal Reinforcement (cm2)
416
2 '
As(top) 0718 0 0.6742 0.2673 0.0809 0.2232
Combo COMB2 cOoMB2 COMB2 COMB2 coMB2 cCOMB2
As(bot) O 0.2084 0 0.1099 01172 0.0795
Combo cOoMB2 COMB2 COMB2 coMB2 cOMB2
Shear Diagram (kgf)
1429.39 -
% Z %
= s r 5 Drrn I
Shear O 203.93 186.59 225.91 55.4 32.64
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ACI 318-08 Concrete Strip Design

Geometric Properties Material Properties
Combination = Overall Envelope Concrete Comp. Strength = 250 kgf/cm2
Strip Label = CSB12 Concrete Modulus = 265000 kgf/cm2
Length =514.253 cm Longitudinal Rebar Yield = 4000 kgf/cm2

Distance to Top Rebar Center = 3.7 cm
Distance to Bot Rebar Center = 3.7 cm

514253 cm

Moment Diagram (kgf-cm)

-26109.41

IV

TT22

Moment (-) -243866.1 -1141.28 -23579.88
rMoment (+) 37319 735381 2903.38

Longitudinal Reinforcement (cm2)

5.38

u]

5
As (top) 06133 u] 05815
Combo COMB2 COmMB2 CcomMB2
As(bot) O 0.1809 o
Combo COMB2 COmMB2 COomMB2

Shear Diagram (kgf)
504 .44 _
?/

u]

Shear 93.82 159.07 360.44
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ACI 318-08 Concrete Strip Design

Geometric Properties

Combination = Overall Envelope
Strip Label = CSB14
Length =534.5 cm
Distance to Top Rebar Center = 3.7 cm
Distance to Bot Rebar Center = 3.7 cm

Material Properties

Concrete Comp. Strength = 250 kgf/cm2
Concrete Modulus = 265000 kgf/cm2
Longitudinal Rebar Yield = 4000 kgf/cm2

-42676.53

502 cm

Moment Diagram (kgf-cm)

u]

8175

%‘//W Z 74

Moment (-) -37617.24
Moment (+) 3556.99

222118 -40644 31
7784 .81 5564 .45

Longitudinal Reinforcement (cm2)

538

Z_

N

_

=]

As (tlop) 09237
Combo COMB2
As (bot) 0.0949
Combo COMB2

1004 .45

u] 1.0038
COMB2 COMB2
01915 01369
COMB2 COMB2

Shear Diagram (kgf)

"

Shear 35287
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ACI 318-08 Concrete Strip Design

Geometric Properties Material Properties
Combination = Overall Envelope Concrete Comp. Strength = 250 kgf/cm2
Strip Label = CSB15 Concrete Modulus = 265000 kgf/cm2
Length = 378.227 cm Longitudinal Rebar Yield = 4000 kgf/cm2

Distance to Top R

ebar Center = 3.7 cm

Distance to Bot Rebar Center = 3.7 cm

378.227 cm

Moment Diagram (kgf-cm)

-10209.9

//

&

]

Dtz

2890
Moment (-) -9723.71
Moment (+) 5.06

-2818.93 -9073.15
1584 .58 275177

Longitudinal Reinforcement (cm2)

222

TSy 42N

=

3
As (top) 0.24
Combo COMB2
As(boty 0O
Combo COmMB1

0.0693 0.2238
CcOomMB2 CcOomMB2
0.0464 00677
CcomMB2 COMB1

Shear Diagram (kgf)

26261

1]
Shear 11.62

370 | Page

90.23 130.41




ACI 318-08 Concrete Strip Design

Geometric Properties Material Properties

Combination = Overall Envelope
Strip Label = MSB1
Length =192.5 cm
Distance to Top Rebar Center = 3.7 cm
Distance to Bot Rebar Center = 3.7 cm

Concrete Comp. Strength = 250 kgf/cm2
Concrete Modulus = 265000 kgf/cm2
Longitudinal Rebar Yield = 4000 kgf/cm2

S
k !
165 cm
Moment Diagram (kgf-cm)
-4792.36
u] 7/
17582
Moment (-) -3313.54 -616.88 o
Moment (+) 9588.86 16744.09 16744.09

Longitudinal Reinforcement (cm2)

12

As(top) O [u] u]
Combo COMB2 COmMB1
As (bot) 02359 04121 04121
Combo COMB2 COmMB2 COomMB2
Shear Diagram (kgf)

2696

u}
Shear 8665 130.23 6113
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ACI 318-08 Concrete Strip Design

Geometric Properties

Combination = Overall Envelope
Strip Label = MSB8
Length = 378.66 cm

Material Properties

Concrete Comp. Strength = 250 kgf/cm2
Concrete Modulus = 265000 kgf/cm2
Longitudinal Rebar Yield = 4000 kgf/cm2

Distance to Top Rebar Center = 3.7 cm
Distance to Bot Rebar Center = 3.7 cm

-12291 .27

37866 cm

Moment Diagram (kgf-cm)

.

20396
Moment (-) -11705.97 o u]
Moment (+) 16347 .34 16847 54 19424 38
Longitudinal Reinforcement (cm?2)
11.72
1]
13
As (top) 0.2879 0 o]
Combo COMB2
As (bot) 04145 04145 0.4779
Combo COMB2 COMB2 COMB2
Shear Diagram (kgf)
811.95
o %W %77777777‘
Shear 661.79 85.53 51.72
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ACI 318-08 Concrete Strip Design

Geometric Properties

Combination = Overall Envelope
Strip Label = MSB16
Length = 311.502 cm
Distance to Top Rebar Center = 3.7 cm
Distance to Bot Rebar Center = 3.7 cm

Material Properties

Concrete Comp. Strength = 250 kgf/cm2
Concrete Modulus = 265000 kgf/cm2
Longitudinal Rebar Yield = 4000 kgf/cm2

-4503.93

311 .502 cm

Moment Diagram (kgf-cm)

2%

u]

V/

11781
Moment (-)  -4281.58 o -4289.5
Momert (+) 11076.07 11219.46 8797.35
Longitudinal Reinforcement (cm?2)

476

s
As (top) 01053 o 0.1055
Combo COMB2 COomMB2
As (bot) 02727 0.2762 0.2165
Combo  COMB2 COMB2 COMB2

Shear Diagram (kgf)

440.87

o
Shear 419.88 2674 133.7
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ACI 318-08 Concrete Strip Design

Geometric Properties

Combination = Overall Envelope
Strip Label = MSB17
Length =310 cm
Distance to Top Rebar Center = 3.7 cm
Distance to Bot Rebar Center = 3.7 cm

Material Properties

Concrete Comp. Strength = 250 kgf/cm2
Concrete Modulus = 265000 kgf/cm2
Longitudinal Rebar Yield = 4000 kgf/cm2

310 cm

Moment Diagram (kgf-cm)

-8597 .12

s

19152

Moment (-) -8187.73
Moment (+) 15239.38

o
17351189

Longitudinal Reinforcement (cm2)

-1412.64
1212094

%

13
As(top) O n] n]
Combo  COMB2 COMB1
As (bot) 04433 0.4269 0.2931
COMB2 COomMB2

Combo COMB2

Shear Diagram (kgf)

83167
5 %M 7077777777 rr sz 20

Shear 79207

374 | Page

57.85

79.88




ACI 318-08 Concrete Strip Design

Material Properties
Concrete Comp. Strength = 250 kgf/cm2
Concrete Modulus = 265000 kgf/cm2
Longitudinal Rebar Yield = 4000 kgf/cm2

Geometric Properties

Combination = Overall Envelope
Strip Label = MSB19
Length = 378.5 cm
Distance to Top Rebar Center = 3.7 cm
Distance to Bot Rebar Center = 3.7 cm

1
3785 cm

Moment Diagram (kgf-cm)
-12974 .42

; A

Moment (-) -12356.59

-5939.02
Moment (+) 14329.5 143295 106836
Longitudinal Reinforcement (cm2)
5.59
o W
7
As(top)  0.3041 o 01461
Combo COMB2 cCOMB2
As (bot) 03527 0.3527 0.2629
Combo COMB2 cCOMB2 cCOMB2

Material Properties

584 .28

Shear Diagram (kgf)

u]

Shear
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