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PEER/ATC

Modeling and acceptance criteria
for seismic design and analysis of
tall buildings

-

=

tower core wall

/=
LR S T E T B B B S AT BT T 8

b i
H — - .
= i main backstay diaphragm
&7 gl 3' /_
gl [ ol H H
, - | e/, Force path 2: backstay <|:: t podium levels
L ~a |/ 7 £ :
. ~ . & = foundation
5 Force path 1: foundation | * s
_ | overturning underneath
~. tower core wall
Elevation
Figure A-1 Example of a tall building structural system with a concrete core wall

superstructure and below-grade perimeter retaining walls forming a podium.

Generally, the main backstay diaphragm located at the top of the podium
perimeter walls will transfer more force than any other diaphragm. During
preliminary design, it is prudent to assume that this diaphragm will need to
be a structural slab that 1s significantly thicker than the other floors in the
building. and to plan openings at locations that will not interrupt critical load
paths.

[FrarEd]
+ Modeling and acceptance criteria for seismic design and analysis of tall buildings, 2010,
PEER/ATC 72-1

Seismic shear demand in high-rise concrete walls by Baback Rajaee Rad, et al., The
University of British Columbia(Vancouver), 2009
« Seismic Design of Cast-in-Place Concrete Diaphragms, Chords, and Collectors - A Guide for
Practicing Engineers(NEHRP Seismic Design Technical Brief No. 3) by Jack P. Moehle, John D.
Hooper, Dominic J. Kelly and Thomas R. Meyer
« Tall Buildings Initiative-Guidelines for Performance-Based Seismic Design of Tall Buildings,
PEER Report 2017/06, Pacific Earthquake Engineering Research Center, Headquarters at the
University of California, Berkeley
+ Soil-Structure Interaction for Building Structures, NIST GCR 12-917-21
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+ Soil-Structure Interaction for Building Structures, NIST GCR 12-917-21

 Effects of Shallow Soil Deposits and Substructures on Earthquake Response Spectrum, 2013, Kim,
Dong-Kwan, Department of Architecture and Architectural Engineering, College of Engineering,
Seoul National University

* On the seismic response of shallow-buried rectangular structures by E. Debiasi, A. Gajo, D.
Zonta, Dipartimento di Ingegneria Civile, Ambientale e Meccanica, Universita di Trento, Via Mesiano
77, 1-38123 Povo, Trento, Italy

_32_



ConJ3asement

he J-8-1& AHz=fjsty A= w40 vhipste] =3 (Effects of Shallow Soil Deposits and
Substructures on Earthquake Response Spectrum, 2013, A&t&tn)o|A &St o2 K5t LAE
o] A do] A|vte] FAdEn A7) fiwo AlsttAE s FWele Avte] FHEo A s UERd
of. TEbA Alshd o] FR(1Ha9 ¥9%F)9] Hab X|§F Atolof]l S(u, —up)o]l HWASHL, AE(THao] F

Z)o] woli 2 WEQo] WAL TN WY ot MEL HEREC| WSS A Uehys] 9

@

= = iy =
sff F7HAo=z mAJRh Zlojtt. of Jof oigh #AARl 2w FAY-S Aol ot W82 =22 AL
5H7] whdth EQF A|RIA] o] AEshs FEUR 00 7Pt 2l UEhd A5E9 AlsktxE WAl

Q
) [e)
A ARl e siid1™ 5-65 Afalstr] vistt.

fe— g =g =g, fe— U
I \
| \
\
IGap )
Ay
II \
|
| 5 .
F=0 I Fy=k(ug —ug)
(gap) | (compression)
I ;
g —iiy >0 !
r—|<-1 iy !l g
1
| 1
f— 1 ey —u; <0

(a) Displacements of soil and basement on plane

(b) Forces between soil and basement

Fig. 8-18. Displacements and forces of simplified analysis model
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(b)2o] Hut vt tfojopmAS
B2 731-3. Backstay &3 (Moehle 2015)

(a) Sof W3} vlek Clojojmele RalFt A9 Azt 7

o
24w ‘o1

c c VigH Mi(gH12)
q H q H q H
B B B I \
d d d | \
| \
A A A Al L )
e N Biioind 0.75(H/d) 05(Hid) 1 12 0 142(d/H)
Case (a) Case (b) --— Case (C) ———-~ Shear Moment
Fixed Condition Pined Condition Isolated Condition (Nondimension) (Nondimension)
{a) (b) (c) (d) (e)

CESEIE

.79 AsPEaso] ZHSS nste] YL Aol a0 AU U BUE

(Karimi and Kheyroddin 2016)
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A 4
0

Core-Wall

3

H A 7 9
Grade-Level -Lf /—>Concrete Box
rade-Level agm=, 2 , > BS
@ kcor- B AMA'—E
‘\_ d
-1

}1

H7tst7] 95t 94 29 (Karimi and Kheyroddin 2016)

Vsase >
1
H
- . M=aHV,,,
E \'}
— * ' — B“L). I {N
Koo q |- Id Id
(a) (b) (c)

B2 7d1-6. T@aslst Backstay ZAl ndl Fo]7|x9 A7 Tt (Karimi and Kheyroddin

Core-Wall

aH

Grade-Level 4-\ I _> Bs E
ld k Core

il
\
¢lllllll

Concrete Box -¢——— Lc

Flexible Foundation (@;2 k,

Flexible Soil Bed

B5 391-7. Backstayga o] 7|27/d-S 12fst= A wE

P
P=3El/d*
d
] M=3El/ld = @=1rad
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Fo0]9] ¥7Adut widriolotmad/x|ste]wio] 7bAut ma{st Backstaygdto] ©]st A|stLxo] Mo
(Karimi and Kheyroddin 2016). ©t2 A& O1-4(a), 1H1-5, 2H1-61F A=e.

KBS

AR R A0 ZFAHELS 1dsF Backstaygyto] 9Qlst X|gFLtx9] Ad=a (Mahdi Karrimi, Ali
Kheyroddin and Hashem Shariatmadar 2019). tr2 Al2 T721-4(b), 2H1-7, 12-81} HAHAH.

1.5+ (H)
14+ —2T0 o2
Fps 1+5+y \d e (19)
Viase 1+ Kcorp
Ky(1+B+7)
o 7] A
= & ootz 7to] Ae|(FtE9 vied/d S FAIokal BackstaygilZb dXsHA @Y= 15 H
SuF 7| x=upd 7Ho] =o], TBI &AXx)
a= AGFAE 0] AEot= LH(EE) FAHUY Ho|AS
aH= AJFARE0] A&st= IH(L) F4Y =0]
VpsspaH= A2 E THO AR dE

=] O O

S|
Kpg= Backstay©]l 7]ojsH= uteh crolotmaiat x|stejHe] £ 74
z

g= ol9] AE}dg nashe AL, =24(L/d)
y= 307129 AY/EE Lotk A, = BRI/ d)/ K,
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Z1x9] SIAFES 1

!

{EERSPOIRNEE

e HE 7a1-99F 7H1-108 HE A(1.2)5 AAISE AEAY] =3F(Relationships for prediction of
backstay effect in tall buildings with core-wall system (Mahdi Karrimi, Ali Kheyroddin and
Hashem Shariatmadar 2019)' oAl &St 7z1o g ETABSO| 9]t K|35} 25(2%3.5=7.0m) 29| |3}
ZA|AE0] gt sfdRde BE A(1.2)9 A=dS 55t Hsi AMEEQIG 2 siA R FHE
uie chojotm g mIFAIFIA] AL

With a highly increased of shear stiffness
ITm

(b) Core-wall

7129 S mrtstr] st AlsttR sjAAnd

= 3319, 2R 712 AL

(a) Concrete box(X]512]9) (b) Core-wall and Base

BE 321-10. 99 7129 29 71%9) 4L Wtet] A3t Astrx sjHmD

o] 9= ETABSO| 9Jsf ZFAdS 1
2 Fps/ Vpasps YERATH

ngxrHAo 2 st »dl: A2/ETABS = 2.27/2.14 = 1.0607(2} 6.07% %}o])
st 2o mell ¢ Al2/ETABS = 4.47/4.33 = 1.0323(9F 3.23% X}o])
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3
2
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(1] T T

0.1 10 100
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o aMPYe RASL IoRUPY o
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Kps/ Kcopp® B8t T2 AT

18
FB{JVB\A.SE 17

16

15

14

13
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11 ——— Kbs/Kc=1
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3

2

1
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0.01 0.1 1 10 100 1000 10000
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0.01

0.1 1 10 100 1000 10000
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Shpa(cholobma)o] 4, Alstelsio] 7 L AlA| Alve] AHES 4EAgo] ofs) ARHDR ol
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717, ol 4o Alshsel vie ttolojmdl 3l X|5tH o) HAHut Iy AAR

Case 2 : B} 712949 AQX8A7Z}= AH

wmxglo] sty ARoIM A9 skt Ak ERY ool slxolA Aol AT FHS Algshs LA
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m e
ox, _|[-m
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ConBasement A]R %}

I
Hﬁ, ConBasement{ver 20.1) 7 Basement Design Expert ZE [} »

WELCOME Use of Expert ConBasement !

Progran Nane
Version
Usage
Developer

Design Code :

Units

357 658

¢ ConBasement

¢ Ver 20-1(2020.03.01)

¢ Design and Verification of Basement
¢ HEUTECH and ASSOCIATES

KBC2016, ACI 318_19 STRENGTH METHOD and Seismic Building Code(KDS 41 17 00)
International System (SI)

[ Applicable Range and Major Features 1

Continuity Type
Support Type
Loading Type
Required Strength
Design Strength
Bar Details
Serviceability
Graphic 1 and 2
Graphic 3 7 6
Graphic 7 ~ 8
Graphic 9

Graphic 10 ~ 11

Graphic 12 and 13
Graphic 14
Graphic 15
Graphic 16
Graphic 17 and 18
Graphic 19 7 23
Graphic 24 © 25
Graphic 26

To co

ENTER INPUT FILE NAME [ .BWD]

nue, Click on Me ?

¢ Bingle or Continuous One Way Basement Wall

: Pin, Slab(considering Flexural Stiffness for Moment Distribution)

: Boil, Water, Surcharge and Seismic Lateral Pressures, and Seismic Inertia Forces

¢ Shear Force, Bending Moment and Story Shear Force by Detail fnalysis Procedure

: Bhear and Flexural Strength for Dut-of-Plane and In-Plane

¢ Flexural and Shear Reinforcement with Bar Dia, Spacing and Cutoff Locations

: Verification of Deflection(ACI 318_19) and Crack(fib Model Code Z2010)

¢ Basenent Wall Layout and, Structural and Soil Information from User input Data

¢ B0il Fundmental Frequency and Period, and Design Spectral Acceleration and Velocity

¢ Normalized Lateral Wall-Soil Stiffness, Seismic Soil Displacement and Pressure Dut Data Print
: Beisnmic So0il Displacement and Pressure

¢ Noninal Static and Seismic Pressure, and Factored Pressure and Slab Reactions

¢ Required Design Moment and Shear Strength, and Enveloped Required Design Strength

: Flexural Main Bar Placing Detail and Design Flexural Strength Diagrams with Req’d Design Strength
: Shear Link Bar Placing Detail and Design Shear Strength Diagrams with Req’d Design Strength

¢ Crack Width Diagram with Service Moment and Cracking Moment

¢ Deflection Diagram with Service Moment, Cracking Moment and Effective moment of Inertia

¢ Lateral Pressures on Back Wall and Front Wall, and Story Shear Force Diagrams

! Required Minimum Shear Bar of Basement Wall as Shear Wall and Final Basement Wall Reinforcment
: Pile Bending Moment and Shear Force by Seismic Soil Free-Field Displacement Method

To return to the main menu, Click on Me !

? sample—1|

[ To continue, Click on Me | | xS Z25tH ConBasement Editor7t €2]WHA ¢ 2y Zo]
dojole] Uy ¥ o7 Lol Yook

I=]

dolg MdPS Y=t &, [Enter] keyS F2U ta} 22 A2 Z2IH0| 8o AlAtHO
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ConBasement 943 A+
TZ2AE X olad R}
ZzAE Y 4= A
B9 project Informaticn — O *
1 AEEHAL:
2 THE MEWTECH and AS5C0CIATES Structural Planing, Design and C
3, ZEHE ;. |PROJECT-1
4 MEHEE |2 story Basement Design
5 e
6 2R
Cance
Qld} & L Ex}S olad R
AW FE(TSA) 4 A&
B conBasement_Editor: F#¥ConExpert#ConExpert#ConProject#ConBasemer ple-1.BWD
File. Project  Help
0DEdH LS
LR Input .~ SZE pATA .BWD B B2 B3 BWO
Add | Edit | Del |NEWTECH and ASSOCIATES
HHIC NEWTECH snd ASSOCTATES Structural Planing, Design and Consulting Engineers
PROJECT-1
HHZEE ks w 2 Two-Story , 2 story Basement Design
D.G.Kim, 5.W.Kim
CURSOR_AUTO_MOVING, NO
ks
SIS TEAS LOAD_COMBINATION-1, 1.6
LOAD_COMBINATION-2, 1.8 1.8
EEHFHEH) MEAGHEE) RESPONSE_MODIFICATION COEFFICIENT_R, 3 2.5
S RISK_CATEGORY, 1
TIEEZE 1B 71, 2400 TABLE
FHEZE-2 1.0 1.0 ‘ :H,cﬁnom;, ATK @

ATGHE w2
HWESE 1 )
NERS 1 S
HHZE2| 240 Rt
RENEINEE B o| 018
S R o SR AT <
A= 24
Cursor S IS Arg et >

s

Two-Story Basement Embedded into Soft Soil
with Two Towers (X Direction Force)
Lateral_Load_Directions, X
Orthogonal_combinations, YES
HS_Trregularity$, YES

2

%y Vx Vy Hx My Rx Ry

22.5 22.5 3080 980 45000 13500 5 4.5
67.5 67.5 608 1880 30008 0008 4 4.8
WALL, 2308 3@ 408

g 18 150 158 18 S

40 16 150 150 10 S

13 15€ 45e 58

400 100 18

.85 8,75 CENTER, 1

EX2, 6@ 18 6@ 15 CTL

Story_No, 2

cIp

BW1, 5.8 466

BIZ, 4.0 400

Support_No, 3

GF-1, SLAB, 288 6 28@2 57.1 32.9 8.138
BF-1, SLAB, Z@@ & 1588 57.1 32.9 @.184
BF-2, SLAB, 48 6 1980 57.1 32.9 @.

6675 98 96
Peremeter_Wall_segment_no, 15
6.0 0.0 W-1

76.6 0.8 W-2

81.36 1.87 K-3

85.9¢ 4.18 W-4

88.93 8.64 W-5

96.60 14.80 W-§

96.08 76.88 K-7
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U2 -1 A2/BE Hu

B ConBasement Editor: FAC pertwC P ‘onProjectwConBasemer ple-1.BWD
File: Project  Help
0 EFdRa
LEhASH Input. ~ D% DATA BWD B B2 (B3 BWO
1 Add | Edit | Del [NEWTECH and ASSOCIATES
Case® [Twa-Stary Basement Embedded o Soft Gall | ; NEWTECH and ASSOCTATES Structural Planing, Design and Consulting Engineers
PROJECT-1
Ry |W\(h Two Tawers (X Direction Force) ‘ 2 TwoStory ., ||2 story Basement Design
D.G.Kim, S.W.Kim
CURSOR_AUTO_MOVING, NO
ns2c ki
LOAD_COMBINATION-1, 1.6
=3P\ E CHYEEF me ‘23EIU kg/me? LOAD_COMBINATION-2, 1.8 1.8
RESPONSE_MODIFICATION_COEFFICIENT_R, 3 2.5
237|E fek [30 MPa RISK_CATEGORY, 1
— 71, 2488 TABLE
ES R 400 MPa KH_OPTIONS, AIK_@
2
e fy_s MPa i
Two-Story Basement Embedded into Soft Soil
s with Two Towers (X Direction Force)
EHIW2 Lateral_Load Direction$, X
(EH8] mm)
Gl lOrthogonal_combinations, YES
o= HANA FHAF 2R BE2A HHEE}E HS,IrregularityS. YES
s gz [ §| [5 150 10 2] ¥ Vx Wy Mx My Rx Ry
R [ Bty o
amys 13 150 4500 5 WALL, 2369-38 de8
& F [ F ( 86 1@ 156 158 18 S
FEt i i) m 46 10 156 150 10 S
2222 po | :I 13 156 458 56
468 108 18
2o 2 ¥A na .85 0.75 CENTER, 1
EX2, 68 18 50 15 CT1
oEn WSL212h ZIE BIRsE TIEL AHNEZR Story_Ha,: 2
(=) (2 ) (3] ég -
ey T = Zo s 5.
CEEE %0 ”m ”EU ”15 | ISNBE SE2ry - BW2, 4.8 480
Support_No, 3
GF-1, SLAB, 2688 6 2008 57.1 32,9 8.138
BEHLAS £88E BF-1, SLAB, 288 6 1580 57.1 32,9 8.194
oy BF-2, SLAB, 480 6 1988 57.1 32.9 @.
E WS A gsd - 6075 0@ 98
T [k e |:| Peremeter_all_segment_no, 15
bt I—‘ EZ=H 18.6 0.8 K-1
76.0 0.9 W-2
81.36 1.87 W-3
85.9¢ 4.10 W-4
88.93 §.64 W-5
96.60 14.80 W-6
98.08 76.88 W-7
olal Xp- | Al
a1 o 2 [e} @ (o) E‘
2 ConBasement Editor: FAC pertC p onProjectwConBasemer ple-1.BWD
File: Project  Help
0 Edxa
LEhASE Input -~ DEE DATA (BWD B \Bw2 B3 BWO
Add | Edit Del |3

Case? |Two—5(ary Basement Embedded into Soft Soll ‘

ZIEPE N |wi|h Two Towers (¥ Direction Force) ‘

NSI2ZE BOHL

HIE@E e ESESEm)  F0lm)
(6075 | [a0 | [3 \
YEE(m) o2 =
]
|
|
e
e BmELE (0 )

1 IZE THE(m)

= il =

. | |

]
2 Two-Story |,

Two-Story Basement Embedded inte Soft Seil
with Two Towers (X Direction Force)
Lateral_Load_Directions, X
lorthogonal_combinations, YES
H5_IrregularityS, YES

2

% y Vx Vy Mx My Rx Ry
22.5 22.5 3660 980 45068 13508 S
57.5 67.5 G660 1800 30000 5000 4
WALL, 2380 30 408

86 18 156 158 18 S

46 1@ 150 156 18 5

13 150 458 S8

488 188 18

8.85 8,75 CENTER, 1

EX2, 69 18 66 15 CT1

Story_No, 2

cIp

BNW1, 5.6 480

BNz, 4.8 468

Support_No, 3

GF-1, SLAB, 280 & 2008 57.1 32.9 9.130
BF-1, SLAB, 288 6 1588 57.1 32,9 8.184
BF-2, SLAB, 488 6 1980 57.1 32,9 8.

4.5
4.8

Dis_Cont_Interior_Wall_segment_no, @
SURCHARGE, 28.8

Water_Table(m), 2

Soil_MNo, 4

Name d(i) Gamma(i) Angle(i) poss Vs(m/s) Layer
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Input -~ ~

File: Project
OE-d
LA

Case® |Two—Stary Basement Ermbedded into Soft Soil ‘

A |wi(h Two Towers (% Direction Force) ‘

ST (mm)
am |
a0 \

NEZA (3 )

‘ nE | HF=r

| | 20l(m)
p 1 SLAB |~ 200 B
e
2BF-1 (ELAB v |70 5

¥ s——- 1
3|BF-2 (SLAE 400 6

o
4
in
-

1
2

DEE DATA

Add

Edit | Del

Two-Story |,

BWD B

BWO

5
Two-Story Basement Embedded inte Soft Seil
with Two Towers (X Direction Force)
Lateral_Load_Direction$, X

Orthogonal _combinations, YES
H5_Irregularity$, YES

2

% ¥ Vx Wy Mx My Rx Ry
22.5 22.5 3868 088 45888 13568 S
57.5 67.5 6080 1860 30000 5000 4
WALL, 238e 38 4ee

ge 18 158 156 1@ S

48 1@ 150 158 18 S

13 15@ 458 5@

408 160 18

.85 8.75 CENTER, 1

EXx2, 62 18 6@ 15 CT1

story No, 2

cIp

BWl, 5.8 480

BlZ, 4.8 400

Support_No, 3

GF-1, SLAB, 200 & 2900 57.1 32.9 ©.130
BF-1, SLAB, 288 6 1588 57.1 32.9 8.184
BF-2, SLAB, 48@ & 1580 57.1 32.3 @.
5875 98 98

Peremeter_kall _segment_no, 15

18.9
76.2
.36 1.
.98 4.
.95 8.
.88
.0
.93

4.5
4.8

10.00 W-15
Dis_Cont_Interior_Wall_segment_no, @
SURCHARGE, 28.98

Water_Table(m), 2

Soil_MNo, 4

Name d(i) Gamma(i) Angle(i) poss Vs(m/s) Layer

A F-4: AYH/LE R

2 ConBasement Editor: F#ConExpert#ConExp:
File: Project
0 FdRa

HENE

onProject¥ConBasemer ple-1.BWD

Help

Input -~ ~

Case? |Two—5(ary Basement Embedded into Soft Soil ‘

ZIEPE N |wi|h Two Towers (¥ Direction Force) ‘

A

]

4ROCK v |50

.8 | | | v

=

20 HEMW

{mm;}

Ps
(KNATE) ()

(m)
[1300 480 40000 | 60000000020 [[500

HE BN CHZREHE

(MPa)  (mm? }

LT R 4
(hi/re)

~ [2400

==

SAND

G

Add

1
2

= DATA

Edit | Del

Two-Story .,

JED B

BWQ

.85 8,75 CENTER, 1

EX2, 6@ 18 68 15 CT1

story_No, 2

cIp

BWl, 5.6 480

BIZ, 4.0 400

Support_No, 3

GF-1, SLAB, 200 5 2900 57.1 32
BF-1, SLAB, 28@ 6 1588 57.1 32
BF-2, SLAB, 460 5 1580 57.1 32
5875 98 98

.9 8,
.9 8.184
9 8.

8.2 98.e
76.8 @.8
81.36 1.@
.98 4.1
93 B
.88
.ee
.93
.96
.36
.28
.ee

.08
16.88 W-15
Dis_Cent_Interior_Wall segment_no, 8
SURCHARGE, 26.8

Water_Table(m), 2

Soil_MNo, 4
Name d(1)
SOTL, 3.8
SOIL, 3.8

Gamma(i) Angle(
18 25 @.4¢ 188
19 28 .35 200 1

SOIL, 9.8 21 38 8.32 268 2

ROCK, 5.8 24 35 8.25 8@@ 2
ROCK_DEFORMATION_CPTIONS, IGNORE
BACK_WALL_PRESSURES, IGNORE
BACK_WALL_SPRING_SUPPORT_FORCES, IGNORE
PILE, YES

HPC4SBXES (B), 20

1388 450 46008 1600080800 SO

SAND, 2488

B

Two-Story Basement Embedded into Soft Soil
with Two Towers (Y Direction Force
Lateral_Load_Directions, Y

1) poss Vs(m/s) Layer
1
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Qe -5 ¢ RS Au

2 ConBasement Editor: F4C ConExp:

onProject#ConBasemer

File: Project  Help
0 EFdRa
LSS} Input -~

Case® |Two—Stary Basement Embedded inta Soft Soil ‘

A |wi(h Two Towers (% Direction Force) ‘

N{GHs Wer

Z TInEks W REF ~
U SEEY (F5tE) o8 ~
O HIEEY RE H-A(REE) iR ~

B0 |5
{300 g |4

y s A®D
225 (3000|900
E75 6000 1800

Blig sl %8 BF-1
2o & 329 BF-2

le-1.BWD

DEE DATA

Add

1
2

Edit | Del

Two-Story .,

BWD B B2 B3

BWO

Two-Story Basement Embedded into Soft Soil
with Two Towers (X Direction Force)
Lateral_Load_Direction$, X

Orthogonal _combinations, YES
H5_Irregularity$, YES

2

%y Vx Vy Mx My Rx Ry
22.5 22.5 3888 988 45888 13568 5 4.5
67.5 57.5 609 1860 30006 0000 4 4.0
WALL, 2388 38 488

8o 1¢ 15e 158 18

148 1@ 158 158 18 S

13 15 458 Se

420 160 10

.85 2.75 CENTER, 1

Ex2, 68 18 68 15 CTL

Stary_Ne, 2
cIp

BwWl, 5.8 488

BW2, 4.0 480

Support_No, 3

GF-1, SLAB, 208 & 2880 57.1 32.9 @.132
BF-1, SLAB, 288 6 158@ 57.1 32.9 @.184
BF-2, SLAB, 4@ 5 1990 57.1 32.9 @.
5875 98 98

Peremeter_tall_segment_no, 15

18.6 .8 W1

76.8  ©.8 W-2
81.36 1.87 H-3
85.58 4.18 W-4
83.93 8.64 H-5
92.88 14.88 W-&
96,00 76.88 H-7
B8.93 81.36 W-8
85.96 85.97 W-9
81.36 88.93 k|
76.00 90.88 W-11

145.80@ 98.88 W-12

55.08 76.88 W-13

4.5 72.88 W-14

0.6 10.88 K-15
Dis_Cont_Interior_Wall_segment_no, €
SURCHARGE, 28.8

\iater_Table(m), 2

Soil Na, 4

SOIL, 3.8 18 25 8.48 186 1

Name d(i) Gamma(i) Angle(i) poss Vs(m/s) Layer
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1. g @ XF Fopgol ohiet siy R 2A AR
i:’iﬁ, ConBasement{ver 20.1) 7 Basement Design Expert ZE [} »

& W B o2

>~
ek

One—Way Basement Wall ] and Design

[L[ Two-3tory Basement Embedded into Soft Soil 111 with Two Towe irection Force)
¢ sample-1.BUD

BASEMENT UALL LAYOUT with Centers of Basement Wall Rigidity and Lateral Load of Superstructure
Direction of Primary Seismic Load in Actual Global Coodinate System of Building ===>
fil

0.00 m
10.00 m

oint No = 15
x =
y=

Wall ID = W-15
Lu= 14.14 m

You can sketch
while holding doun
left or

mouse buttonm.

Al ZrAl, Alstea sl AYAX], APNE, R2FHHAL 2405

HAL AGE 2 B 15 Ve duATEXYY R Y9, 2EATE A YAl )

M2 RS B 2udEs FEHXYT # YE9Y). ¥ A8 AR y)

259 Y ARl y), S FHSAY & BEAY( e, e,). VYO QT HEF G

8A1] ME(FANL] ALE o5 ALGOR)o] wtAl,
m20% A Alo] ALGAIY] HaA(eH 2 U) YAAXE AAY 2 Us AN} AFOR 2
SRR ol Fotu, UF o] 24 ST Ux7t 2RI o2 Uepd

2% U Ao ALgAlY] AYPEZ WHFA ohE U dlolEle HAY & Ys AAY}
AFoe 7t WHsFYx TstF P2 olFoin 2} Y Furt A® et ASA 24 9
Ao @Abs 02 Uerd

AN AR FE T, ABADE AHSBAN ANE SE A2 oot JE Ao 3t B
A Qe RS HAT 2 Y
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2. Al 54

L3

I
|;’-’iﬁ, ConBasement{ver 20.1) 7 Basement Design Expert ZE [} »
One-Way Basement Wall Analysis and Design

[ Two—3tory Basement Embedded into Soft Soil 1 with Two Towers (X Direction Force)
sample-1.BUD

2: Site Specific Data

SECTIDN SOIL SOIL UNIT WEIGHT FRICTION ANGLE Poission Ratio SHEAR WAVE VELOCITY
PROFILE PROFILE Ganma (kNsm™3) N Us (mssec)

EL -15.00 m

Press [Enter] Key to Continue Next Process !

AmuE xstelu/AE Y, U, 7 B30 goF, Aauiazl/motse], Hunss
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One-UWay B ent Wall fina

[ Two—3tory Basement Embedded into Soft Soil 1 with Two Towers (X Direction Force)
sample-1.BUD

3: Fundamental Circular Fregquency of Soil Profile

Please wait 1 second !
ESTIMATING THE FUNDAMENTAL CIRCULAR FREQUENCY OF A SDIL PROFILE

= 3eismic Zone and Risk Category : Zone = 21  Risk Category = 1

= 3pectral Response Acceleration Parameter at Short-Period @ 3s = 0.220 g

= Spil Profile Above Bedrock
Soil Layer 1 : hil 6.00 m  Gammal = 18.5 kN\n"3 Vsl = 133.3 mvs
Soil Layer 2 : h2 9.00 m  Gamma2 = 21.0 kN/n"3 VUsZ = 260.0 ms/s
Total Average : h 15.00 m  Gamma = 20.0 kN/n"3 Us 188.0 mss

= 3ite Class L 33

Circular Freqency, Wo (radssec)

Press [Enter] Key to Continue Next Process !

YRVE ANTG/GAST, GARIIISE, AN SHEY, AEA 71FE AUEF, AWUDE
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4. 719 9 E5 AR 18 57

I
|;’-’iﬁ, ConBasement{ver 20.1) 7 Basement Design Expert ZE [} »
One—-Way B ent Wall Ana

[ Two—3tory Basement Embedded into Soft Soil 1 with Two Towers (X Direction Force)
sample-1.BUD

4: Fundamental Period of Soil Profile
Please wait 1 second !

ESTIMATING THE FUNDAMENTAL PERIOD OF A SOIL PROFILE

= 3eismic Zone and Risk Category : Zone = 21  Risk Category = 1

= 3pectral Response Acceleration Parameter at Short-Period @ 3s = 0.220 g

= Spil Profile Above Bedrock
Soil Layer 1 : hil 6.00 m  Gammal = 18.5 kN\n"3 Vsl = 133.3 mvs
Soil Layer 2 : h2 9.00 m  Gamma2 = 21.0 kN/n"3 VUsZ = 260.0 ms/s
Total Average : h 15.00 m  Gamma = 20.0 kN/n"3 Us 188.0 mss
Site Class L 33

Period, T (sec)

Press [Enter] Key to Continue Next Process !

YREE ARG /NAET, RAAIISE, Aute] $HEY, AEA J|F ANER, AR
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|ﬁﬁ ConBasement(ver 20.1) : Baserment Design Expert = O X
One—Way Basement Wall finaly and ign

[ Two-Story Basement Embedded into Soft Soil 1 with Two Towers (X Direction Force)
Input Fil anple—1.BWD

5: Design Spectral Response Acceleration
Please wait 1 second ?

ESTIMATING THE DESIGN SPECTRAL RESPONSE ACCELERATION

# Seismic Zone and Risk Category : Zone = 21  Risk Category = 1
Spectral Response Acceleration Parameter at Short-Period @ Sz = 0.220 g
Soil Profile Above Bedrock

Soil Layer 1 : hi 6.00 m  Gamma kN/m™3  Usl = 133.3 nss

1 =18.5
Soil Layer 2 : GammaZ = 21.0 kNon™3 UsZ = 260.0 nss
Total Average : i Gamma = 20.0
Site Class :
¢ a

kN/n™3  Us 188.0 mss

To = 6.06

Period, T

Press [Enter] Key to Continue NHext Process ?

$e FNE ASIPERC FFL VA X

[e]
HEE Ty, T, ASEER, WAIAAHS

o
-4
B
o
1o
o)
rc
oA
1
N
i
i
=N
N
"

A
N
i
o
oo
l
[>
18
|m
o™

Jejmold w4 My 2R A Ag, B AT ZH: e DA AYPE
A, AT FoM Mol WA ALt He MY UERd. SAu 2oA Ho] @A Aok kA

AT YERg.
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One—-Way B

[ Two—3tory Basement Embedded into Soft Soil 1

6: Design Spectral Response Velocity

ESTIMATING THE DESIGN SPECTRAL RESPONSE VELOCITY

= 3eismic Zone and Risk Category : Zone = 21

= 3pectral Response Acceleration Parameter at Short-Period

Bedrock
6.00 n
9.00 n

= Soil Profile Above
Soil Layer 1 : hil
Soil Layer 2 : h2
Total Average : h
= 3ite Class

Gammal =
GammaZ =
Gamma =

ed on Bedr

Period,

Press [Enter] Key to Continue Next Process !

=H= il
AAE. AFat F24 Aol ZA dfdle a2

Met LERd,

18.5 kN/n"3
21.0 kN/n"3
20.0 kN/n"3

T

Usl
Us2
Us

(sec)

with Two Towers (X Direction Force)
sample-1.BUD

Risk Category = 1
: 8z = 0.220 g

133.3

260.0
188.0

mn/s

Please wait 1 second !




ConJ3asement

One-UWay B ent Wall fina

[ Two—3tory Basement Embedded into Soft Soil 1 with Two Towers (X Direction Force)
sample-1.BUD

?7: Normalized Lateral Wall-Soil Reaction Stiffness

Normalized Lateral Wall-Soil Reaction Stiffness Normalized Lateral Wall-Soil Reaction Stiffness
According to shear wave velocity, Us With increasing ground depth, z-H

Normalized Wall-Soil Stiffness, K1(Us) Normalized Wall-Soil Stiffness, K2(z-H)

z/H WE
(ratio)

£ DG Table C

Press [Enter] Key to Continue Next Process !

A% 2Fm AT SE0] GE AWSIEH ou-Al SWAIA S

2% e : Zlo| Fvto] mE Awelal ofu-Alw SWAIIEAS

gaNe QaziEse 152 Ast1a WIAAAA AL 6-12 Qurerd A4

W N ASMMS YR 6-12 UBLE FAM-1 % FAN-2

AIK SDG #6-1 H& FNH-1 HE FHH-2 HE AIK SDG #6-1 & FAMU-1 HE FNM-2 HE
o2 ESOMe XTEY & O HZ Y ES0M XTEY 2 Of
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8. xlstelulo] atgate AW YEQ

I
|;’-’iﬁ, ConBasement{ver 20.1) 7 Basement Design Expert

One-Way Basement Wall

[ Two—3tory Basement Embedded into Soft Soil 1

finalysis and Design

8: Soil-Free Field Displacement and Seismic Pressure

[ Calculation Process 1 Seismic Soil Displacement and Pressure

Z= 858
2= 859
Z= 860
Z= 861
Z= B62
Z= 863
Z= 864
Z= 865
Z= 866
Z= 867
Z= 868
Z= 869
2= 870
2= 871
2= 872
Z= 873
Z= 874
Z= 875
Z= 876
Z= 877
Z= 878
Z= 879
Z= 880
Z= 881
Z= B82
Z= 883
Z= 0B84
Z= B85
Z= 886
Z= 887
Z= 088
Z= 889
Z= 890
Z= 891
Z= 892
Z= 893
Z= 894
2= 895
Z= 896
2= 897
Z= 0898
Z= B899

Depth(z)=
Depth(z)=
Depth(z)=
Depth(z)=
Depth(z)=
Depth(z)=
Depthizl=
Depthizl=
Depth(z)=
Depth(z)=
Depthi(z)=
Depthi(z)=
Depthiz)=
Depthiz)=
Depthiz)=
Depthiz)=
Depthiz)=
Depthi(z)=
Depthi(z)=
Depthi(z)=
Depth(z)=
Depth(z)=
Depth(z)=
Depth(z)=
Depth(z)=
Depth(z)=
Depth(z)=
Depth(z)=
Depth(z)=
Depth(z)=
Depth(z)=
Depth(z)=
Depth(z)=
Depthizl=
Depthizl=
Depth(z)=
Depth(z)=
Depthi(z)=
Depthi(z)=
Depthiz)=
Depthiz)=
Depthiz)=

.58
.59
.60
.61
.62
.63
.64
.65
.66
.67
.68
.69
.70
.71
.2
.73
.74
.79
.76
77
.78
.79
.80
.81
.82
.83
.84
.85
.86
.87
.88
.89
.90
91
.92
.93
.94
.95
.96
.97
.98
.99

ucz)=
ucz)=
ucz)=
ucz)=
ucz)=
ucz)=
ucz)=
ucz)=
ucz)=
ucz)=
ucz)=
ucz)=
ucz)=
uiz)=
uiz)=
ucz)=
ucz)=
ucz)=
ucz)=
ucz)=
ucz)=
ucz)=
ucz)=
ucz)=
ucz)=
ucz)=
ucz)=
ucz)=
ucz)=
ucz)=
ucz)=
ucz)=
ucz)=
ucz)=
ucz)=
ucz)=
ucz)=
ucz)=
ucz)=
ucz)=
uiz)=
uiz)=

== == = = = e = e = = e e e = e = e e e e = e e e e = = = o = = e = = = e = e e = =
23333333333 =333=3=333=333=3=333333=3=3=333=3=33=3=333=3°3
NN NNNMNNNNNNNNMNNNNNNNNNNNNNNNNNNNNNNMNNNNNDNDN

L9578 mn
.9538 mm
.9498 mn
L9457 mn
L9417
19376
9336
.9295
9255
9214
9174
9133
9092
9052
L9011
.8970
.8930
.8889
.8848
.8807
.8766
8726
8685
.8644
.8603
.8562
.8521
.8480
.8439
.8398
.8357
.8315
.8274
.8233
.8192
.8151
.8109
.8068
.8027
. 7986
.7944
.7903

Uiz,b)=
Uiz,b)=
Uiz,b)=
Uiz, b)=
Uiz, b)=
Uiz, h)=
Uiz, bl=
Uiz, bl=
Uiz, b)=
Uiz, b)=
Uiz, b)=
Uiz, b)=
Uiz, b)=
Utz,b)=
Utz,b)=
Utz,b)=
Utz,b)=
Uiz, b=
Uiz, b=
Uiz, b=
Uiz, h)=
Uiz, h)=
Uiz,b)=
Uiz,b)=
Uiz,b)=
Uiz,b)=
Uiz,b)=
Uiz,b)=
Uiz,b)=
Uiz,b)=
Uiz, b)=
Uiz, b)=
Uiz, h)=
Uiz, bl=
Uiz, bl=
Uiz, b)=
Uiz, b)=
Uiz, b)=
Uiz, b)=
Uiz, b)=
Utz,b)=
Uiz, b)=

NN N NNMNMNNNNNNMNANNNNNNMNANNNNNNNNNNNNNMNNMNMNNNMNNMNDN

with Two Towers (X Direction Force)

Please wait a few seconds !

39,768
39,768
39,768
39,768
39,768
39.768
39,768
39,768
39.768
39.768
39,768
39,768
39,768
33,768
33,768
33,768
33,768
33,768
33,768
33,768
33,768
33,768
39,768
39,768
39,768
39,768
39,768
39,768
39,768
39,768
39,768
39,768
39.768
39,768
39,768
39.768
39.768
39,768
39,768
39,768
33,768
33,768

kN/m"3
kN/m"3
kN/m"3
kN/m"3
kN/m"3
kN/m"3
kN/m"3
kN/m"3
kN/m"3
kN/m"3
kN/m"3
kN/m"3
kN/m"3
kN/m"™3
kN/m"™3
kN/m"3
kN/m"3
kN/m"3
kN/m"3
kN/m"3
kN/m"™3
kN/m"3
kN/m"3
kN/m"3
kN/m"3
kN/m"3
kN/m"3
kN/m"3
kN/m"3
kN/m"3
kN/m"3
kN/m"3
kN/m"3
kN/m"3
kN/m"3
kN/m"3
kN/m"3
kN/m"3
kN/m"3
kN/m"3
kN/m"™3
kN/m"3

SO MMEREEERENMNMNMNNWOWOWOWWW RSB BRaAOAAAOANOOOOO O

kN/n"2
kN/n"2
kN/n"2
kN/n"2
kN/n"2
kN/n"2
kN/n"2
kN/n"2
kN/n"2
kN/n"2
kN/n"2
kN/n"2
kN/n"2
kN/n"2
kN/n"2
kN/m"2
kN/m"2
kN/n"2
kN/n"2
kN/n"2
kN/n"Z
kN/n"Z
kN/n"2
kN/n"2
kN/n"2
kN/n"2
kN/n"2
kN/n"2
kN/n"2
kN/n"2
kN/n"2
kN/n"2
kN/n"2
kN/n"2
kN/n"2
kN/n"2
kN/n"2
kN/n"2
kN/n"2
kN/n"2
kN/n"2
kN/n"2

Y5FH 24, o], AT 2, FEAUH 2P, SBAREEA S, ARNEY
o] ooflA MFAA I AVYYE2 ol BO] A0S HE5HAS
ConBasementOf M AL = U= o H-X|gh +=FX|HHetEA+ 8 15 TF)
) Zt £l vs M8 | ©e Ba U Vs {8 | 0T Bd ot Vs HE
B 0 1 2
A AK SDG Table C6-1 7|t AO Al A2
B C6-17|HH =AM 1 BO B1 B2
C C6-17|8F MM 2 Co 1 2
D =AHE WEEA 71F DO D1 D2
E ZAIEE YRMA 7|F(kimm.c.oh EO El E2

H7%} Option : A0, BO, CO
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One—Way Basement Wall finalysis and Design

[ Two—3tory Basement Embedded into Soft Soil 1 with Two Towers (X Direction Force)
sample-1.BUD

9: Soil-Free Field Displacement and Seismic Pressure

SECTION SOIL Lateral Wall-Soil SOIL and STRUCTURE SEISMIC LATERAL
PROFILE PROFILE STIFFNESS DISPLACEMENT PRESSURE

A

T
EL -15.00m 1
'
'

Press [Enter] Key to Continue Next Process !

AE=0| Xtz WEHEA XHE & 6-1 (Hd=ta)

e | BERE | mots | mumyA | myns | FINCUIAS K (e
" | (ton/m?3) H] #~(1Pa) (kPa) RH7EA ~ H/3 ~ Z2H/3 ~

H/3 2m/3 | 7w

100 1.8 0.4 18000 50400 4082 5695 8770
200 18 0.4 72000 201600 16360 22725 34997
300 1.8 0.4 162000 453600 36809 51130 78743
400 1.9 0.4 304000 8R1200 69074 95548 147764
500 1.9 0.4 475000 1330000 107929 149919 230881
600 1.9 0.4 684000 1915200 155417 215883 3324869
700 2.0 0.4 980000 2744000 222873 309307 476345
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10. Astelso] Aot FH L AN YE

[
|:’i$, ConBasement{ver 20.1) 7 Basement Design Expert ZE [} »

One—Way Basement Wall finalysis and Design

[ Two—3tory Basement Embedded into Soft Soil 1 with Two Towers (X Direction Force)
sample-1.BUD

10: Lateral Earth Pressure on Wall
WALL SOIL STATIC LATERAL STATIC VERTICAL SOIL and STRUCTURE SEISMIC LATERAL

PROFILE PROFILE EARTH PRESSURE EARTH PRESSURE DISPLACEMENT PRESSURE
Non—factored Non—factored

S.00m [ €= 400w

4.00m | + = 400
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11 Asteso] 8ot Yot

I
M ConBasementfver 20.1) ; Basement Design Expert ZE [} »
One—Way Basement Wall finalysis and Design

[ Two—3tory Basement Embedded into Soft Soil 1 with Two Towers (X Direction Force)
sample-1.BUD

11: Design Lateral Pressure on Wall and Slab Reactions

WALL S0IL EACH NOMIHAL EACH LOAD COMBINATION
PROFILE PROFILE LATERAL PRESSURE DESIGN LATERAL PRESSURE
Non-factored 1.0H, 1.6H, 1.0H + 1.0E«Ile-R, 1.0H + 1.0E

S.00m [ €= 400w

4.00m | + = 400

400w
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with Two Towers (X Direction Force)
sample-1.BUD

senent Wall fnalysis and Design

One-Way Ba
[ Two—3tory Basement Embedded into Soft Soil 1

12: Required Design Moment Strength and Shear Strength
BENDING MOMENT, Mu SHEAR FORCE, Uu
1.6H and 1.0H + 1.0E=Ie-R 1.6H and 1.0H + 1.0E=Ie~R
{——— Pos. Moment i MNeg. Moment —-> {——— Pos. Shear i Neg. Shear ——>

WALL
PROFILE

0.120m

S.00m [ €= 400w

4.00m | + = 400

400w

AFFH Alstels @9, A0 8ARG
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[
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One—Way Basement Wall finalysis and Design

[ Two—3tory Basement Embedded into Soft Soil 1 with Two Towers (X Direction Force)

sample-1.BUD

13: Required Design Moment Strewgth and Shear Strength Envelopes

WALL

BENDING MOMENT ENVELOPE, Mu
PROFILE

Max.[1.6H, 1.0H + 1.0E=Ie-R]
{——— Pos. Moment i Neg. Moment —->

SHEAR FORCE ENVELOPE, Vu
Max.[1.6H, 1.0H + 1.0E=IesR]
{——— Pos. Shear i Neg. Shear ——>

S.00m [ €= 400w

4.00m | + = 400

400w
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[
M ConBasementfver 20.1) ; Basement Design Expert

One—Way Basement Wall finalysis and Design

[ Two—3tory Basement Embedded into Soft Soil 1 with Two Towers (X Direction Force)

sample-1.BUD

13a: Required Design Moment Strength and Shear Strength Envelopes

WALL

BENDING MOMENT ENVELOPE, Mu
PROFILE

Max.[1.6H, 1.0H + 1.0E=Ie-R]
{——— Pos. Moment i Neg. Moment —->

SHEAR FORCE ENVELOPE, Vu
Max.[1.6H, 1.0H + 1.0E=IesR]
{——— Pos. Shear i Neg. Shear ——>

S.00m [ €= 400w

4.00m | + = 400
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e

One—Way Basement Wall finalysis and Design

[ Two—3tory Basement Embedded into Soft Soil 1 with Two Towers (X Direction Force)
sample-1.BUD

14: Flexural Reinforcement with Required Design Moment Strength and Design Strength

WALL REINFORCEMENT MOMENT CHECK BENDING MOMENT(Mu) AND CAPACITY (pin)
PROFILE PLACING DETAIL RESULT and Max.[1.6H or 1.0H + 1.0E=IesR]
Int. Ext. Bar Length {——— Pos. Moment i Neg. Moment —->
CONCRETE COVER (mm) Mu ~ phMn

For

S.00m [ €= 400w

4.00m | + = 400
o199 @ 150

Design Mid Hegative Moment Strength, pn

AZUE Asy ool YEINIYAES NG, 14

(Envelopes)
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One—Way Basement Wall finalysis and Design

[ Two—3tory Basement Embedded into Soft Soil 1 with Two Towers (X Direction Force)
sample-1.BUD

15: Shear Reinforcement with Required Design Shear Strength and Design Strength

WALL SHEAR LINK BAR SHEAR CHECK SHEAR FORCE(Uu) AND CAPACITY (pUn)
PROFILE PLACING DETAIL RESULT x.[1.6H or 1.0H + 1.0E=Ie/R]
{——— Pos. Shear | MHNeg. Shear —->
Dia @ hor.3 x ver.3 Uunlcrit) » pUn

S.00m [ €= 400w

4.00m | + = 400

ARRE Aoty oy, MOAINMTYAER 7, A, w2 09 5). 28 MANGY R/ AANDY

’ —

& (Envelopes)
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One—Way Basement Wall finalysis and Design

[ Two—3tory Basement Embedded into Soft Soil 1 with Two Towers (X Direction Force)

sample-1.BUD
16: Crack Width Envelope

WALL REINFORCEMENT SERVICE BENDING MOMENT, Ms
PROFILE PLACING DETAIL

Int. Ext.
CONCRETE COVER (mm)

BOTH FACE CRACK WIDTH
Limit Width and Calculated Width

{——— Pos. Moment i Neg. Moment —> Exposure Class : EXZ2

Other condition
40 80 <

S.00m [ €= 400w

144 kHom

147 kHom

4.00m | + = 400
o199 @ 150

400w
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One—Way Basement Wall finalysis and Design

[ Two—3tory Basement Embedded into Soft Soil 1 with Two Towers (X Direction Force)

sample-1.BUD

17: Effective Moment of Inertia, Ie

WALL REINFORCEMENT SERVICE BENDING MOMENT, Ms

MOMENTS OF INERTIA
PROFILE PLACING DETAIL

GROSS, CRACKED and EFFECTIVE I
Int. Ext. {——— Pos. Moment i Neg. Moment —> Exposure Class : EXZ2
CONCRETE COVER (mm) Other condition
40 80

S.00m [ €= 400w

144 kHom

147 kHom

4.00m | + = 400
o199 @ 150

400w
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I:’iﬁ, ConBasement{ver 20.7) ; Basement Design Expert
One—Way Basement Wall finalysis and Design
[ Two—3tory Basement Embedded into Soft Soil 1 with Two Towers (X Direction Force)
sample-1.BUD
: Initial and Long-term Def lection Envelope
WALL REINFORCEMENT SERVICE BENDING MOMENT, Ms INITIAL AND LONG-TERM DEFLECTION
PROFILE PLACING DETAIL 1.0H BY SERVICE MOMENT AND EFFECTIVE I

Int. Ext. {——— Pos. Moment i Neg. Moment —> Exposure Class : EXZ2
CONCRETE COVER (mm) Other condition

40 80 CALCULATED DEFLECTION (mm)

S.00m [ €= 400w

144 kHom

147 kHom

4.00m | + = 400
o199 @ 150

400w
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ﬁﬁ, ConBasement{ver 20.7) ; Basement Design Expert e O %

One—Way Basement Wall finaly and Design

[ Two—3tory Basement Embedded into Soft Soil 1 with Two Towers (X Direction Force)
Input File: sample-1.BUD

19: Lateral Pressures on Back Wall and Front Wall

SOIL STATIC AND SEISMIC LATERAL PRESSURE STATIC AND SEISMIC LATERAL PRESSURE
PROFILE ON BACK WALL, kN/m"Z2-im width ON FRONT WALL, kN/n"2/1m width
A 1.0H + 1.0E=Ie/R 1.0H + 1.0E=Ie/R

4.00 w 400w

f= x|steulo] ALgsHE ANl AR AL AE R ALgALY] MEo] 1S
o] o 5= x|steluo] ALgste Aol AA ALS HLsR L ALY

SIHEE Aotz o HHXFAAER R|steHoz gH FATHA| ] Tidh siAat AA7F A&
ch

i o
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One—Way Basement Wall finalysis and Design

[ Two—3tory Basement Embedded into Soft Soil 1 with Two Towers (X Direction Force)
sample-1.BUD

20: Story Shear Force Profile by Static and Seismic Earth Pressure

WALL woooocossose STORY SHEAR FORCES (Per 1m width) seesesooocoo:
PROFILE STATIC SEISI FACTORED

FORCE FORCE WWu

1.0H 1.0H + 1.0E=Ie/R

S.00m [ €= 400w

4.00m | + = 400

400w

UmuE Ay o . RSt mgste BAWIE, 10H RNEY, 105 HH,

1.0H+1.0EL/R AHH

o}
IS}

o
)
ofo
ol
o
A,

ook

of ol F1% Alstelsio] AHEsHE Alue] A
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One-Way Basement Wall Analysis and Design

[ Two—3tory Basement Embedded into Soft Soil 1 with Two Towers (X Direction Force)
sample-1.BUD

21: Lateral Forces by Basement Self Inertia and Superstructure Self Inertial

WALL s SEISMIC FORCES DN BASEMENT WALL DUE TO BASEMENT INERTIA AND SUPERSTRUCTURE INERTIA  seemsewsesn
PROFILE IDEALIZED SDF SYSTEM  SEISMIC FDRCE STORY SHEAR FORCE  STORY SHEAR FORCE
of Basement Self by Basement Self by Basement Self by SuperStructure Self
1.0E=Ie/R 1.0E=IesR 1.0Es*(Rs/Rb)

W= 1,500 ki

4.00 m

tower core wall

: { A
[ (@ () \—>
k o : v —
v main backstay diaphragm \ \
y diaphrag \ol
< P 2 >
< Force path 2: backstay {i E podium levels ol
. X ¥ foundation \ W
Force path 1: foundation [ 2 3 ~Podium Podium— ¥
overturning undemeath X
tower core wall g % ‘
Elevation : S S NI 2 ! 1
Figure A-1 Example of a tall building structural system with a concrete core wall Isolated Podium diaphragm  Wall shear  Wall moment Connected podium diaphragm ~ Wall shear  Wall moment

superstructure and below-grade perimeter retaining walls forming a podium.
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One—Way Basement Wall finalysis and Design

[ Two—3tory Basement Embedded into Soft Soil 1 with Two Towers (X Direction Force)
sample-1.BUD

22: Distribution of Shear Force in Perimeter Basement Wall

DISTRIBUTION OF SHEAR FORCE IN PERIMETER BASEMENT WALL

* Jince the ic design category of the basement structure m to 'C(H-5)", the rule w oplied.

Legend :

Wall Number

E

ol

15 A8 Al 2

- [

ol

Xk

,d
o
19
Mo
et

Ha 4o AHgsts AT(Vwe] RE(KN/m)

[¢)

of o= F% AlstelHol A8t Aol HA WS HEINA U P,
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One—Way Ba

[ Two—3tory Basement Embedded into Soft Soil 1 with Two Towers (X Direction Force)
sample-1.BUD

: Story Shear Forces and Required Design Shear Strength

WALL s STORY SHEAR FORCE Uu (kN/m) per 1 meter Wall Lenghh  sesssstsoessese e st ss
PROFILE STATIC SHEAR  SEISMIC SHEAR  SEISMIC SHEAR SEISMIC SHEAR STORY SHEAR FORCE
Earth Effect Earth Effect Basement Superstructure Self Effect Combined With
Self Effect Ub Effect Mb Effect Static & Seismic Forces
1.0H 1.0E=IesR 1.0E=IesR 1.0Es=(Rs-Rhb) Req’d Shear Strength, Uu

S.00m [ €= 400w

4.00m | + = 400
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24: Required Design Shear Strength and Required Shear Reinforcement

ﬁﬁ, ConBasement{ver 20.1) 7 Basement Design Expert

1o

. : M HoX

.2 .

22 ; : i (e s
Sa e T T

o T E
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One—Way Basement Wall finalysis and Design

[ Two—3tory Basement Embedded into Soft Soil 1 with Two Towers (X Direction Force)
sample-1.BUD

25: Exterior Basement Wall Reinforcement Design Result

WALL VERTICAL BAR Flexure HORIZONTAL BAR SHEAR LINK BAR Shear
PROFILE PLACING DETAIL Check SCHEDULE PLACING DETAIL Check
Int. Ext. Result for In-Plane for Dut-of-FPlane Result

CONCRETE COVER (mm)

-

5.00 m 400w

0,700 w ol0 @ 150

400 m [ 400w 9@ 150 D16 @ 150

1°
fon
rg
rlo
rg
o
_O't
ot
e
rg
=
ol
ot
2
L
=C>||-‘_"
i
ol
i)
lo
u
!
4n
rEI
Ipi

st AlstelH o) w2y JedE 2
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One—Way Basement Wall finalysis and Design

[ Two—3tory Basement Embedded into Soft Soil 1 with Two Towers (X Direction Force)
sample-1.BUD

26: Pile Bendimg Moment and Shear Force

PILE SOIL SOIL and STRUCTURE PILE PILE
PROFILE PROFILE DISPLACEMENT BENDING MOMENT SHEAR FORCE

Fixed Head S . he -
Pinned Toe

-1

EL -15.00 m
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B
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e

|ﬁ§ ConBasementiver 20.1) ; Basement Design Expert

ne-Way Basement Wall Analysis and Design

[ Two—Story Basement Embedded into Soft Soil 1

SCREEN GRAPHICS
ment Wall Layout

ection and Site Specific Data

Fundamental Ci ar Frequency of Soil Profile

Fundamental Period of Soil Profile

Design Spectral Responce eleration
Design Spectral Responce Velocity
Normalized Lateral Wall-Soil Reaction Stiffness
Soil-Free Field Displacement and Seismic Pressure
Soil-Free Field Displacement and Seismic Pressure
Lateral Ea re on Wall
Design Lateral Pressure and 5lab Reaction

Regquired Design Strengths by each Load Combination

Required Design Strength Envelopes-1

TEXT REPORT FILES
Brief Report
ondensed Report

Detailed Report

Open all report files

[::::] to continue next process, Click on Me !

=
=4 24 [Al] 4A1E FYste 2

b Py

ic')_[;‘

w2 2AHIN3)7E Qe AEE
=3 2K [All] 4ALE 22t

with Two Towers (X Direction Force)
Input File: sample-1.BWD

Required Design Strength Envelopes-2
Flexural Reinforcement Detail, Mu and pMn
Shear Reinforcement Detail, Uun and pUn
Crack Width Envelopes
Effective Znd Moment
Def lection Envelopes
Lateral Pressures om k Wall and Front Wall
Story Shear Force by Earth Pressure on Wall
Story Shear Force by Seismic Inertia Force
Shear TForce Distribution in Perimeter B ent Wall
Required Design Shear Strength of Shear Wall

Req’d Shear Reinforcement of Shear Wall and Drift
Exterior Basement Wall Reinforcement Design Result
Bending Moment and Shear Force of Single Pile

Copy all screen graph

M RAK1-26)7 9 2 AAkE st sig ghEol ApgHch
£ shgo) aantdol A

A]stE0o]| Press [Enter] Key to Continue ! (& Terminate !) +=2°0] 42 < [Enter] KeyS +24H
HIAME 29 JamdEo] At=o=2 AA=ECTH o] 2dMUESL ConBasement-Editoro]] 23 Brief

Reporto]] Atzo2 AFdgt.
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One—Way and Design

| into Soft Soil 111 with Two Towers (¥ Di tion For

[L[ Two-3tory Ba
Input File: sample

ructure

BASEMENT UALL LAYOUT with Centers of Basement Wall Rigidity and Lateral Load of Superstructure
Direction of Primary Seismic Load in Actual Global Coodinate System of Building ===>

You can sketch
while holding doun
left or

mouse buttonm.

Key to Continue Next Process !
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ConBasement &3 #

[
M ConBasementfver 20.1) ; Basement Design Expert

oped by HEW

Good Jop !
Program—ruming has succesfully finished.

Input File Name @ sample-1.BUD

The following 3 output data files have been created.
1st File: sample-1.BU1 :@ Brief Structural Calculation Sheets
Znd File: sample-1.BUZ : Detailed Structural Calculation Sheets

3rd File: sample-1.BU3 : Detailed Output Data File

Ultra-Editor is convenient for wusing ouwtput-file.

Elapsed Time (Total Rumming Time) = Finish Time - Start Time = 10:30:52 - 10:27:18 = 3.567 Minutes

10:30:52
Press any Key to return to the main menu ?

o] ofl(sample-1)9} XY 3 Y st&ofl dieh siAat dAf oF 47 285Ut

of o= ¥ Af2rt FHA Ao
[T Y] = [BA L A = (204 &) 7R o 108 2.9
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ConBasement Editoro] 2]3t &2 gjo]g ]

¢ ConBasement A& Editore] @&z oA [.BWD], [.BWI1], [.BW2], [.BW3] &= [.BWO]°] Tab<
st S| sio] Wk,
- [BWO] Tabg 225l [BW1] wfedof a}9l 12ja ojnjxg m3kA7l Bk wpo] Apgsict.

AAl Al%tA (sample-1.BW3)

Bc nt_Editor: F:#ConExpert pertHConPrejectit 18W3 - u} x
File: Praject. Help
DEd kg
LN Input  ~ HEZ DATA EWW BW2 B BWO
5 Add | Edit | Del ’ ~
Case® |Two-Story Basement Embedded into Soft Sail |11 Twos [ Condition of Basement Bottom ]
wosStory ., Basement Bottom Level = 9.48 m < Rock Top Level = 15.88 m s.58m
2H=HE S [with Two Towers (% Direciion Force] | 2 Two-Story
[ Seismic Design Parameters Based on Bedrock(Site Class §1) ]
+ Spectral Response Acceleration Parameter at Short-Period ; Ss = 8.220g
NAsHE Hat * Shurt Period Site Coefficient i Fa = 1.128
d i i Fw = 8.840
= AIREE vy s v +Ef sa = 4027
T + terective Ground \deloclty : Sv = 8.165
UL sE: oy v * Design Spectral Response Acceleration at Short pericd i SDS = Ss¥2.5%Fa*2/3 = €.411
s - * Design Spectral Response Acceleration at 1-second period © SDI = Ss¥Fut2/3 = 8.123
0 HEES ¥ HbE (S HIE= ~ + Seismic Design Category (More severe SDC in SDCs or SDC1) : SDC = Max[ C or B ] = C
NIEE 2 EY0 NAGE [ Parameters for -‘naln s of Soil Free-Field Deformation ]
ABFZE 2 HAS ATats (2 ) Total Soil Layer : 15 m ma 20.08 KN/m'3 Vs 188 m/s  Nu
= = Upper Soil Layer Hl 6m  Gammal = 18.58 kN/m3 Vsl = 133 m/s  Nul
kohil] 1£ 2BNEE 12 YOIACCHE HES SR H Lower Soil Layer : H2 = am Gamma2 = 21.88 kN/m*3 Vs2 = 268 m, Nuz
No EEHM ) (kWY (kM. m) TS Impedance Ratic : Alpha = (Gammal*Vsl)/(Gamma2*Vs2) = (18.5% 133)/(21.88* 268)
# v ZHNEF EIJRSE SHEF X OWEF Ry Fy Site Fundamental Natural Frequency : Wog = 24.438 rad/sec (Circular nature freguency)
= = = = Site Fundamental Natural Period i Te = 8.257 sec
» 5 45000 1300 B 45 Average Dynamic Shear Modulus of Soil : Ga = 72,882 kN/mi2
21675 |67.5 |BOOD 1800 130000 000 4 40

ateral Wall-Soil Reaction St
timate Method : Three Constant
used each adjacent soil's Vs

nesses in Table c6-1 of AIK Seismic Design Guide

[ S0il Fres-Field Lateral Deformation and Seismic Pressure on Front wWall ]
o . * Used Not Modified Fa and Fv
ot gWe (3) + Seismic Earth Pressure Distribution Shape : Double Quarter Cosine Distribution.

) Sseismic Lateral p(z

()
ooy EH &
HI=} Crm) mm mm mm KN/m*3
5 Gl 29 GF-f 0,130 1 8.81 8.5915 2.7861 e.1309 4,882
2 .92 8.5915 2.7861 e.13e0
Bl 1500 571 24 BF-1 0,104 El 8.03 8.5914 2.7861 .1299
4 .04 8.5913 2.7861 0.1299
82 7
1500 57,1 53, il o 5 8.85 8.5912 2.7861 8.1298
& .96 £.5919 2.7861 ©.1298
7 .97 §.59€8 2.7861 .1297
8 .88 8.5986 2.7861 8.1297
E] 8.89 8.5984 2.7861 8.1295
12 .10 8.5901 2.7861 8.1295
11 .11 £.5898 2.7861 ©.1285
12 8.12 8.5885 2.7861 .1295
13 8.13 8.5891 2.7861 8.1294
14 8.14 8.5887 2.7861 @.1293
15 .15 8.5883 2.7861 @.1293
16 .16 8.5879 2.7861 2.1292
17 8.17 8.5874 2.7861 €.1292
18 8.18 8.5869 2.7861 8.1291
| 13 .19 8.5863 2.7861 8.1291 ¥
st ojojA|7t m&E W 1AM (sample-1.BWO)
Bc nt_Editor: F:#ConExp pert#ConProjectiC 1.8W0 - O %X
File: Project Help
DFdIRS
et Input~ ~ DEs pATA BYWD B BW2 BWa LEWO
5 Add | Edit | Del . . N
Case® |Two-Siory Basement Embeddad o Soft ol | 14 et [ Aperoxinate Design Story Displacement and Orift In-Plane Shear Force dus to Seismic Soil Pressure |
2R 8 [with Two Towers (X Directlon Farce) ] 2 TwosStory .. Flper saee fﬁiticnétm 36;1“5“@ i
Leve eigl otal Disp. otal Disp. i
1.D. hs dxe, t dx = dxe, t+Cd/Te Ratio
RHGHEY wa &
= TIREIE wr e ~ BF-1 5.e@ 8.8524 ©.8624%2.56/1 6.8264 8.88053
SR e £ 2 ~ BF-2 4.08 0.8497 8.049742.56/1. 8.1636 8.88259
= DR SHE R (FIEHE) k| >
BUHEEE 39 H-5 (ke HIEd v
H. Pile Bending Moment and Shear Force
(2
* Pile Section Type : HPC45@XE5(B)
DIECE & BOAEDNE Lo * Pile Properties  : Dia. - 458 mm  Ep - 48,808 MPa  Ip -  1,680,000,002 mm'4
L i, gE = + pile cap : Tnicxnese - %@ mm  Bottom Level = -9.98 m
11 (k. m)
|DEMF ZHMEEF X dkEE * Plle Length Gl s
TMEEE  THEF mEgr RAx Ry # Charateristic Length of ThE Soil-pLid Systen ¢
a00 000 1300 6 45 nh = 2,482 kN/m*3 T = 1.9284 m L/T= 5.18/ 1.928 = 2.645 Intermediate Pile
21675 |67.6 6000 1800 130000 000 4 4.0 + Axial Force from Input Data of User : Ps = 1,308 kN (Compression under service load)
3 T T * Displacement st Top Level of Pile : U(bp) = 2.4 ateral displacement at bottom level of pile cap)
. * Bending Moment at Top Level of Pile : Ms = (Ps + 2)*U(bp) = -208.87 kN.m (under service load)
* Shear Force at Top Level of Pile  : Vs = (35p%Ip/Lp*3)7U(bp) = 3.8 kN (under service load)

()
frnm)
0130
BL 1500 a7 3249 BF-1 0104
82 1900 571 X ;.
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the 2d1-49 ol 1xt sfMoA A=Yl et A|sttxo] FRY7E X|Hhe] i E Zatste 7
Solle Aol et thEat o] RO JAZYGXX|HS 2t

(a) Case 1
a81-4(a) AltEAC
o, 1 siAo] ojst Alstpzo] Pwels
A sl Leid 4 it

(b) Case 2
2 1-4(b)x= R|st2x0o] I
I&}F sl Alof oJgt A|sh+x9] = %%’4%

15
2 A gsto] Hujo] WAL PAZARALL A stol 24} Aol majF 2 ek

/] /]
- @ - e
1%} S Afof o3t | 14} sAfof o[t 40 m
F|Sttze| gL | Kot =o| e —o
Ustr(z] :
i ZHE
X|gto| g i Xjslpzol gHe
) i Ustr(z)
| R|gro| gl
i U
Xott= HH | YADYX K H
x| gl || gazanx R[S M Hgnyt
. AR xluto] gEg|
i Uizp)
]
i
(a) Case 1 (b) Case 2
IY1-4. R YARYAIAY HEPT
St o] AX|$t Q¥ Aol JADYX X H(o1F)2 oS Aoz 13 4 Qirt.
(i) —uep) = v, 72 FAEZAAY = stg = p.) =0
(Ui = uep) < Uy T2 FATIAAE = FoHE = pry = [(ui) —uin) = Yrs) ) Kars)

OoI71A, u(,) = RI9H] A FHEY, uip = Aottz2a AW A¥e] XAFEL, uy, () = AAEL 9

[S21AH] AR s14 2.53)2 @] elatd Astzel Welst x|vte] Ariwiels Zabstx| gotof et
Algte] grjwoio] e AAEYS Agsto] YHAA HE A zZt50] st HE Astragel Wy
7t50] theste Alute] Jrjwieiuct motok gt whaka xlste] x|MBA A AR gt 12 1A
oA AAEo] ot x|atxe] HATF A|Wke] x| W] Wt T AQolE Helo] YAmaAR x|
o z7tz gt 27t slAo] olaf Astrxo] WS vt YAS FustR] YES sto] YR
=Ralof gttt E3, AW 4m ol FAmAYK| K| Po] WISt A7lojate YAmaAR AL
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A
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of A7g Agstel Hulo] WAL L YAnYx|AIAS Dt

|ﬁ$, ConBasementiver 20.7) 7 Basernent Design Expert

One-UWay Basement Wall fimalysis and Desig

[ 8-8tory Basement(1st fnalysis) 1

9: Soil-Free Field Displacement and Seismic Pressure

SECTION SOIL Lateral Wall-Soil
PROFILE PROFILE STIFFNESS

Angle Ko Ws

Press [Enter] Key to Continue Next Process !

n

with One Tower (X Direction Force)
Input File: sample-2.BWD

SOIL and STRUCTURE SEISMIC LATERAL
DISPLACEMENT PRESSURE

b= 0000w |
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Case 1 : 7|9tQlo] &

iz
Hd
ro
o)
ol
oL
o)
o
4
23]
N
e
o

Zio] 22.5m)9]

12} sjAlo] o]t x|stpzo] A}

||:=1?, ConBasemnent{ver 20.1) ; Basement Dasign Expert - O 54

ojo
ol
—_
rr
olot
1

=ignm

with One Tower (X Direction Force)
Input File: sample-Z.BWD

19: Lateral Pressures on Back Wall and Fromt Wall

SOIL STATIC AND SEISMIC LATERAL PRESSURE STATIC AND SEISMIC LATERAL PRESSURE
PROFILE ON BACK WALL, kN/m“2-1m width ON FRONT WALL, kN/n"2-1m width
; P 1.0H + 1.0E=IesR 1.0H + 1.0E=Ie/R

4.00 w 400w

BF-2

4.00 W E00

4.00 W

4.00 w

4.00 m

.00 m [ 1000 mn
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Case 1 : 7|4¥rdo] &

e[
rd
rol
Pa)
ol
ok
co
o
4
23]
N
rz
o2

Zio] 22.5m)9]

1%} Siol 3t AlstiE H(AT®)e WU WALABG Y 2082

|ﬁﬁ ConBasement(ver 20.1) ; Basement Design Expert — [m] *

ent Wall fina

[ 8-Story Basement(lst Analysis) 1 with One Tower (X Direction Force)
Input

: Required Design Shear Strength and Required Shear Reinforcement

WALL SOIL PRESSURE-FORCE SIDE BASEMENT WALL AS SHEAR WALL Global and Local
PROFILE PROFILE DN BACK WALL Req'd Hin. Bars Displacement by
3 A Seismic Pressure

400w

4.00m [ = 400 me

F-2

4.00m | t = GOD m

BF-3

6.00 m [ + = 1,000 w

1x} s A0 oot XTI SA|A-Ol 242Dt

i Mg KZIE0 oI5t R[S0 &2
TE T4 (mm) 2Q+8EIH | 225XEIH| A 21t

15 Hi Agre] FHIEL &S
X8t 15 400 - 0.00250 0.00250 X8} 1% Hfst X|gto| 2RI} XS
X8t 25 400 - 0.00254 0.00254 X|8} 2% Hfst X|gto| 2RIt XS
S 600 - 0.00294 0.00294 X8} 3% Hfst X|gto| ZHQIE A1}
X8t 45 600 - 0.00611 0.00611 X|8} 4% Hfst X|Eto| ZHMQIE A1
X8t 55 800 - 0.00701 0.00701 X8} 5% Hfst X|Eto| ZHQIE A1
A5t 65 800 i Mgt =1t Mgt =at X3t 65 Ht& 7|9rerol ofot Fr&
NETES 1000 - 0.00787 0.00787 X8t 7% dfet 7|dreto] o3t &P
X5t 85 1000 - 0.00841 0.00841 X|8} 8% HfEt e e e
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Case 1 : 7]dteto] AR 231 A5t 85 F2R(7]9HY Zlo] 22.5m)9] I

2} SjAo] gt xlstrxo] AN

|::=13 ConBasemnent{ver 20.1) ; Basement Dasign Expert == =] 54

One-Way B ent Wall fina

ST b i [ 8-3tory Basenent(Znd finalysis) 1 with One Tower (X Direction Forcel
Input File: sample-Z.BWD

9: Soil-Free Field Displacement and Seismic Pressure

SECTION SOIL Lateral Wall-Soil SOIL and STRUCTURE SEISMIC LATERAL
PROFILE PROFILE STIFFNESS DISPLACEMENT PRESSURE

b= 0,000 ww

Press [Enter] Key to Continue Next Process !

27t SiAol olgh AMEd] ofgt AlskrAa0] AN (A TA)= A|Flo] ofsh Auro] Hwg|(wTAY
SH)uch A,
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Case 1 : 7]dteto] AR 231 A5t 85 F2R(7]9HY Zlo] 22.5m)9] I

2%} sfAo] o5t R|slxo] ALl A

iﬁﬁ ConBasemnent{ver 20.1) ; Basement Dasign Expert - O 54

One-Way Basement Wall finalysis and Design

ST b i [ 8-3tory Basenent(Znd finalysis) 1 with One Tower (X Direction Forcel
Input File: sample-Z.BWD

19: Lateral Pressures on Back Wall and Fromt Wall

SOIL STATIC AND SEISMIC LATERAL PRESSURE STATIC AND SEISMIC LATERAL PRESSURE
PROFILE ON BACK WALL, kN/m“2-1m width ON FRONT WALL, kN/n"2-1m width
1.0H + 1.0E=IesR 1.0H + 1.0E=Ie/R

.00 m 00

BF-2

.00 m E00

E.00 w [ 1000 mw

2% He e ooujsil, /1 020 Yt FEAMLS AU o AWEYY B
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Case 1 : 7|90 A&

E)

°] 22.5m)9]

27} S140l I3t AlSHPE H(ATH)Y WY MArQAIFEt £0H2

|ﬁ$, ConBasement{ver 20.1) T Basement Design Expert

[ 8-3tory Basenent(Znd finalysis) 1 with One Tower (X Direction Force)

Input File:

! Required Design Shear Strength and Required Shear Reinforcement

WALL
PROFILE

SOIL
PROFILE

PRESSURE-FORCE
ON BACK WALL

SIDE BASEMENT WnLL AS SHEAR
Regq’d Min. Bars

WALL

T o= 400 m

4.00 m

F-

4.00 m

E.00mw [t o= 1,000 m

E00

sanple-2 . BUD

Global and Local
Displacement by
Seismic Pressure

2Xp SiAMOf ofgh XITIHMYAIARO] SA At
B Mctde XTE0| oot X5tTzo FHL
FH|(mm) 2 +HHEHAH| 2 Q5EH | LU 21
1% Ht& X|gto| Bt &3
x|t 15 400 =t 0.00250 0.00250 X8t 1= Hpet X|gto| 2Lt 2
A5t 25 400 et 0.00253 0.00253 X8t 2% Hiet NIREEEEEEEE
NEEE 600 =3 0.00250 0.00250 X|&} 3= HpE NEEEEE R
NEES 600 =% 0.00250 0.00250 X|&} 4% HFEt NEEEEE R
A5t 55 800 =gt 0.00250 0.00250 X8} 5% Hf& x|gto| gHQ e} &S
X5t 65 800 =t 0.00250 0.00250 X|&t 6= HfEt 7|dioto) o3t ¥
L= VES 1000 Skl 0.00250 0.00250 X8t 75 Bf= 7|ghetol ofst g%
X5} 8= 1000 Skl 0.00250 0.00250 X|5} 8% HfEt 7|ghetol ofst EA%
F) XgtHo] FH X MeZrs 14 M B LS =H
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o] d& stz FHLATL ZE FolA Zutgt Folct
o] AoL x]A 2.5(3)9 @0l sfFE, 1z} Ao o5t x|stxo] WA
St AlEHHSo] LR|st=SF 2AstH o] 2PYY FHAES A Esto] A
a3 gk

12} iAol o3t xlstpmo] Y

g 27t SIMA 150 Y

A YAIYAIA| YL

I
|:’i$, ConBasement{ver 20.1) 7 Basement Design Expert
One—Way Basement Wall finalysis and Design

[ 10 Story Basement 1 X-Direction(1lst fnalysis)

9: Soil-Free Field Displacement and Seismic Pressure

SECTION SOIL Lateral Wall-Soil SOIL and STRUCTURE
PROFILE STIFFNESS DISPLACEMENT

b= 0,000 m

Press [Enter] Key to Continue Next Process !

SEISMIC LATERAL
PRESSURE

At 3E9] WY amolA AFEY o ASIPEY WH(=Y TH} BE FoIA AFlo]
=

- 107 -



ConJ3asement

Case 2 : 7|9tQlo]] &

 Os§
- =

—_—

1x} sfAof 93t X5} txof 2835t 3

A5t 105 F+E2(715HYF Zlo] 31.5m)9] o

i:’ﬁ ConBasement{ver 20.1) T Basement Design Expert

[ 10 Story Basement 1

ment Wall final

19: Lateral Pressures on Back Wall and Fromt Wall

SOIL
PROFILE

STATIC AND SEISMIC LATERAL PRESSURE
ON BACK WALL, kN/m“2-1m width
1.0H + 1.0E=IesR

4.00 w

£.00 w

- 108 -

X-Direction(1lst fnalysis)

STATIC AND SEISMIC LATERAL PRESSURE
ON FRONT WALL, kN/n"2-1m width
1.0H + 1.0E=Ie/R

400w

EF-1——

1100 m

1100 m




ConJ3asement

Case 2 : 7]9teto] AR 23 x|3} 105 F&E(7]19Het Z00] 31.5m)e] of

17} siAo] o AlstRE Au(TE)e Wy MAreFUFEYG £2HT

|ﬁﬁ ConBasement(ver 20.1) ; Basement Design Expert —_ O x

ent Wall fina

[ 10 Story Basement 1 X-Direction(1st Analysis)

: Required Design Shear Strength and Required Shear Reinforcement
WALL SOIL PRESSURE-FORCE SIDE BASEMENT WALL AS SHEAR WALL Global and Local

PROFILE PROFILE DN BACK WALL Req'd Hin. Bars Displacement by
" ; Seismic Pressure

T

1,100 m

1X} oMol oot X|THMIAIAH 22t

HUf MEZE X ZE0| oot X|5tZxo| MY
T S (mm) A HHIH| 2 QRH H| 21X 41t

15 b xgto] PSS At
xat 1= 400 - 0.00250 0.00150 X3t 1= Hfct NEEEEE S
x5t 2= 400 - 0.00250 0.00250 X3t 2= Hfct NEEIEEEEES
x5t 3= 450 - 0.00441 0.00441 X3} 3% dfct NEEIEEEEES
X5t 45 450 2= Mgt &4 Mgt =4} X5t 45 Ht= Xlgto] ElHRE =1t
XI5t 58 700 2= Mgt Zu Mot = X|st 55 HiS X|gtol ElHQE =1t
XI5t 65 800 2= Mgt ZEu Mot E=af X|5t 65 HiS X|gto] 2R E =1t
X5t 75 1000 25 Mg &4} Mgt =1} X3t 75 HIS X|gto| 2IHQE &ut
XI5t 8% 1000 2= O elgn; 2 n; X5t 85 HbE X|gho| 2IHQE =0t
XI5t 9% 1100 et Mgt Z=a Mgt Eat X|st 95 HiH Z|drtof ot E%
ot 105 | 1100 | 5= ABH =1t RSt =1t xI3t 105 Hie J|ererol ofst @74
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—_—

Case 2 : 7]dteto] AR 231 A5t 105 #2719t Zlo] 31.5m)9] 9

2} SjA0] oJgt AlstrEo] AN

|ﬁ¥, ConBasement{ver 20.1) T Basement Design Expert - [} x

One-Way Basement Wall finalysis and Design

[ 10 Story Basement 1 X-Direction(Znd fmalysis)

deweloped by HEW

9: Soil-Free Field Displacement and Seismic Pressure

SECTION SOIL Lateral Wall-Soil SOIL and STRUCTURE SEISMIC LATERAL
PROFILE PROFILE STIFFNESS DISPLACEMENT PRESSURE

b= 0,000 ww

Press [Enter] Key to Continue Next Process !
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Case 2 : 7]9ito] 48 E3l Ao} 105 FXR(7]9H

2%} sfAo] o5t R|slxo] ALl A

Zlo] 31.5m)9| 9

i;’i*, ConBasement{ver 20.1) T Basement Design Expert

One-Way Basement Wall finalysis and Design

[ 10 Story Basement 1

deweloped by HEW

19: Lateral Pressures on Back Wall and Fromt Wall

SOIL
PROFILE

STATIC AND SEISMIC LATERAL PRESSURE
ON BACK WALL, kN/m“2-1m width
1.0H + 1.0E=IesR

- 111 -

X-Direction(Znd fmalysis)

STATIC AND SEISMIC LATERAL PRESSURE
ON FRONT WALL, kN/n"2-1m width
1.0H + 1.0E=Ie/R
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Case 2 : 7]dteto] AR 231 A5t 105 #2719t Zlo] 31.5m)9] 9

27} S140l I3t AlSHPE H(ATH)Y WY MArQAIFEt £0H2

iﬁﬁ ConBasemnent{ver 20.1) ; Basement Dasign Expert - O 54

One-

[ 10 Story Basement 1 X-Direction(Znd fmalysis)
Input File:

! Required Design Shear Strength and Required Shear Reinforcement

WALL SOIL PRESSURE/FORCE SIDE BASEMENT WALL AS SHEAR Global and Local
PROFILE PROFILE ON BACK WALL Regq’d Min. Bars Displacement by
. Seismic Pressure

4.00m [+ =1,100

00w [ £ = 1,100 mm

gF-10 E00

2Xp SiAMOf ofgh XITIHMYAIARO] SA At
B Mctde RTE0| olpt X|5t7zx0 FHL
T= S| (mm) A HAEIH| 2 Q5EH | LU 21

1% Ht& X|gto| gt &3
x|t 15 400 =gt 0.00250 0.00250 X|&} 1% d}ct X|gto] gLt 25
A5t 25 400 et 0.00250 0.00250 X8t 2% Hiet NIEEEEEEEE
NEEE 450 =% 0.00250 0.00250 X|&} 3= HpE X|Hto| ElHQCt &S
At 45 450 Xt 0.00279 0.00279 X8t 4% Hi&t X|gto| glHQKC} &S
x|} 5= 700 =% 0.00250 0.00250 X|&t 5% HpEt NP ECEE R
x|} 6= 800 =% 0.00250 0.00250 X8t 6= HFE NP ECEE R
X8t 75 1000 =gt 0.00250 0.00250 X8} 7% Hpet X|Hto| HQECt &t
X5t 85 1000 =% 0.00250 0.00250 X|8} 8% H}Et X|gto| g} &S
X|&t 9= 1100 ekl 0.00250 0.00250 X|&F 95 Hpet 7|0l ot F4L
X5t 10& 1100 =5t 0.00250 0.00250 X|3} 10% Hfct 7|8rrof ofst H &

N

F) Rstelgel FH % MrZEs 1A fMRED SLS =

0
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