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NEWTECH and ASSOCIATES ~
NEWTECH and ASSOCIATES Structural Planing, Design and Consulting Engineers
PROJECT-1

Basement Wall Design according to KBC2016

D.G.Kim, S.W.Kim

Ks

LOAD_COMBINATION-1, 1.6

LOAD_COMBINATION-2, 1.6 1.0

RESPONSE_MODIFICATION_COEFFICIENT_R, 3 2.5

RISK_CATEGORY, 1

71, 2488 TABLE

KH_OPTIONS, AIK_@

1

s

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

2

% y Vx Vy Mx My Rx Ry

22.5 22.5 30080 900 45000 13500 5 4.5
67.5 67.5 6660 1860 30660 0000 4 4.0
WALL, 2388 30 4889

50 10 150 150 1@ S

48 16 150 156 18 S

13 156 458 58

400 100 10

.85 ©.75 CENTER, 1

EX2, 60 18 68 15 CT1

Story_No, 2

cp

BWl, 5.8 466

BW2, 4.0 400

Support_No, 3

GF-1, SLAB, 26@ 6 20888 57.1 32.3

BF-1, SLAB, 202 6 1500 57.1 32.9

BF-2, SLAB, 460 6 1906 57.1 32.9

5875 96 98 B.169
Peremeter_Wall_segment_no, 15

0.6 ©

76.8 0.
81.36 1.97
85.96 4
88.93 8.64

90.80 75.00
88.93 81.36
85.96 85.97
81.36 88.93

W
W
W
W
W
90.00 14.00 W
W
W
W
W
W

76.88 90.80
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NEWTECH and ASSOCIATES
NEWTECH and ASSOCIATES Structural Planing, Design and Consulting Engineers
PROJECT-1

Basement Wall Design according to KBC2816

D.G.Kim, 5.W.Kim

ks

LOAD_COMBINATION-1, 1.6

LOAD_COMBINATION-2, 1.8 1.0

RESPONSE_MODIFICATION_COEFFICIENTR, 3 2.5

RISK_CATEGORY, 1

71, 2488 TABLE

KH_OPTIONS, ATK_®

1

5

Two-Story Basement Embedded into Soft Soil
with Two Towers (X Direction Force

2

HAZW2 (el ) % y Vx Vy Mx My Rx Ry
Sl T 22.5 22.5 3888 988 45888 13500 5 4.5
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= HEA 76.6 0.0 W-2
2 A REEE 5136 1.67 w3
o sE2 Baias 864 s
s 2] 88.93 8.64 W-5
90.00 14.80 W-6
98.60 76.80 W-7
88.93 81.36 W-8
85.96 85.97 W-3
81.36 88.93 W-12
76.00 90.00 W-11
o X olgd Xt
‘1- o Efi o !il H=A o
M 1t_Editer: F-ConExpertwConExpertwConProjecti#ConBaserr ple-1.BWD
File  Praject Help
Dsd RS
AR Input - EZE DATA .BWD BW1 Bw2 BW3 .BWO
Add | Edit | Del  [with Two Towers (X Direction Force)
Case®  Two-Story Basement Embedded into Soft Soil 2
% ¥ Vx Vy Mx My Rx Ry

ZHEFEIE with Two Towers (X Direction Force)

AsE BOXS

HEEMm)  ERSEm)  20im)
(6078 | [0 | 30
MG BUEE (15)
EE| HEE(m) WEHE(m) o= ~
2,0 00 -2
3[g1.38 .07 -3
485,90 410 -4
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e BEEE (0 )
. N HE(m) Z2E ZE(m) =
B2 Kol Yol Ko W

22.5 22.5 30080 900 45000 13500 5 4.5
67.5 67.5 6660 1860 30660 0000 4 4.0
WALL, 2300 30 489

50 10 150 150 1@ S

40 16 150 150 18 S

13 150 45@ 5@

400 100 10

.85 8.75 CENTER, 1

EX2, 608 18 68 15 CT1

Story_No, 2

c1p

BWl, 5.8 466

BW2, 4.0 400

Support_No, 3

GF-1, SLAB, 208 6 2088 57.1 32.9
BF-1, SLAB, 200 6 1500 57.1 32.9
BF-2, SLAB, 400 6 1908 57.1 32.9
5875 96 98 B.169
Peremeter_Wall_segment_no, 15
10.8 0.8 W-1

76.8 0.8 W-2

81.36 1.87 W-3

85.96 4.16 W-4

88.93 8.64 W-5

50.80 14.80 W-6

90.06 76.06 W-7

88.93 81.36 W-8

85.96 85.97 W-9

81.36 88.93 W-1@

76.00 96.88 W-11

45.00 90.00 W-12

35.00 76.06 W-13

4.5 72.80 W-14

0.2 10.20 W-15
_Cont_Interior_Wall_segment_no, ®
SURCHARGE, 28.8

Water_Table(m), 2

Soil No, 4

Name d(i) Gamma(i) Angle(i) poss Vs(m/s) Layer
SOIL, 3.2 18 25 .49 100 1

SOIL, 3.0 19 28 6.35 266 1

SOIL, 9.8 21 3@ .32 268 2

0CK, 5.2 24 35 .25 800 2
ROCK_DEFORMATION_OPTIONS, IGNORE
BACK WALL PRESSURES. IGNORE
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ZIEFEE with Two Towers (X Direction Force)
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HEM (mm)
50 400
4.0 400

sHE ~
S () 20l(m)
SLAB 200 B
SLAB 200 3
5LAB 400 B

onProject#ConBasementisample-1.8WD

2EZ DATA
Add | Edit | Del

.BWD BT Bz BW3 BW0

with Two Towers (X Direction Force)
2

% y Vx Vy Mx My Rx Ry
22.5 22.5 3886 960 45600 13500 5 4.5
67.5 67.5 6000 1500 30000 0000 4 4.9
WALL, 2306 30 400

80 16 158 150 18 S

42 10 150 150 1@ S

13 156 456 50

00 100 10

.85 ©.75 CENTER, 1

EX2, 66 18 66 15 CT1

Story_No, 2

BW1, 5.0 466
BW2, 4.8 466

Support_No, 3

GF-1, SLAB, 200 6 2006 57.1 32.9
BF-1, SLAB, 200 6 1508 57.1 32.9
BF-2, SLAB, 402 6 190@ 57.1 32.9
5075 96 98 6.169
Peremeter_Wall_segment_no, 15
0.8 ©.8 W-1

76,8 0.8 W-2

81.36 1.87 W-3

85.99 4.19 W-4

55.93 8.64 W-5

90.80 14.86 W-6

90.80 76.90 W-7

88.93 81.36 W-8

85.96 85.97 W-9

81.36 88.93 W-1@

76.00 90.90 W-11

45.00 90.80 W-12

55.80 76.98 W-13

4.5 72.00 W-14

9.0 10.98 W-15
Dis_Cont_Interior_Wall_segment_no, @
SURCHARGE, 20.@

Water_Table(m), 2

Soil_No, 4

Name d(i) Gamma(i) Angle(i) poss Vs(m/s) Layer
SOIL, 3.8 18 25 ©.48 160 1

SOIL, 3.8 19 28 .35 260 1

SOIL, 9.8 21 3@ .32 260 2

ROCK, 5.8 24 35 6.25 866 2
ROCK_DEFCRMATION_OPTIONS, IGNORE

BACK WALL PRESSURES. IGNORE
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kh/mz

SR

I
jeste=)
T
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>
T
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EN
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SHIM
250w
-2

M

=

LA
4,
L,

5 il
3.0 18 25
30 19 28
3.0 21 30
50 21 E

0.40 100 1
0.35 200 1
0,32 260 2
0.25 800 2

YES M~

HPC4B0XE5(E)

Ps TE BN CHOPREHE am HEW
(kNA1E) (mm)  (MPa) (mrn? ) ) ()
1300 450 40000 1600000000 a0
ST

kN /me)

||2400

ll\)(l

SAND

1.BWD

222 pata
Add | Edit | Del

1 Two-Story ..

BWOD BT B2 BW3 BWO

WALL, 2308 30 400
80 16 158 150 18 S
42 10 150 150 10 S
13 156 458 58

00 100 16

.85 8.75 CENTER, 1
EX2, 60 18 68 15 CT1
Story_No, 2

BW1, 5.0 466
BW2, 4.8 466

Support_No, 3

GF-1, SLAB, 200 6 2006 57.1 32.9
BF-1, SLAB, 208 6 1588 57.1 32.9
BF-2, SLAB, 402 6 1900 57.1 32.9
5075 96 98 6.169
Peremeter_Wall_segment_no, 15
0.8 ©.2 W-1

76.8 0.8 W-2

81.36 1.87 W-3

85.99 | 4.19 W-4

88.93 8.64 W-5

58.80 14.80 W-6

90.80 76.90 W-7

85.93 81.36 W-8

85.96 85.97 W-9

81.36 88.93 W-1@

76.06 90.96 W-11

45.00 90.80 W-12

35.20 76.90 W-13

4.5 72.00 W-14

2.0 10.98 W-15
Dis_Cont_Interior_Wall_segment_no, @
SURCHARGE, 26.@

Water_Table(m), 2

Soil_No, 4

Name d(i) Gamma(i) Angle(i) poss Vs(m/s) Layer
SOIL, 3.8 18 25 ©.48 160 1

SOIL, 3.2 19 28 .35 200 1

SOIL, 9.8 21 3@ .32 260 2

ROCK, 5.8 24 35 8.25 860 2
ROCK_DEFORMATION_OPTIONS, IGNORE
BACK_WALL_PRESSURES, IGNORE
PILE, YES

HPCasoxss (B),

1300 450 48988 1698886899 960
SAND, 2408

END
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z il PPN
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Xy FHY SIgY Y NOWE Ax Ry
» 225 |3000 900 45000 | 13500 5 45
2675|675 5000 1800 30000 | 5000 4 40

3

= | g =3¥  3¥IdAAm
= ETE L W N v
» "EEEMa s [
B1BF-1 1500 571 29
B2BF-2 1300 571 29
. B3
AREAN 2s Nt ? =22 gl

Del

BWD Bl B2 BW3 BWO

NEWTECH and ASSOCIATES
NEWTECH and ASSOCIATES
PROJECT-1

Basement Wall Design according to KBC2816
D.G.Kim, S.W.Kim

Structural Planing, Design and Consulting Engineers

LOAD_COMBINATION-1, 1.6
LOAD_COMBINATION-2, 1.8 1.@
RESPONSE_MODIFICATION_COEFFICIENT R, 3 2.5
RISK_CATEGORY, 1

Z1, 24@@ TABLE

KH_OPTIONS, AIK @

1

5

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

2

x ¥y Vx Vy Mx My Rx Ry

22.5 22.5 3880 980 45000 13506 5
67.5 67.5 6090 1300 30000 09900 4 4.0
WALL, 2300 30 400

26 10 150 156 16 S

48 16 158 150 10 S

15 150 458 58

400 100 L

@.85 ©.75 CENTER, 1

EX2, 50 18 68 15 CT1

Story_No, 2

c1p

Bi1, 5.0 400

EBK2, 4.0 400

Support_No, 3

GF-1, SLAB, 280 6 2860 57.1 32.9
BF-1, SLAB, 200 6 1500 57.1 32.9
BF-2, SLAB, 480 6 1900 57.1 32.9
6675 90 98 6.169
Peremeter_Wall_segment_no, 15

16.6 0.8

76.06 0.8 W-2

51.36 1.87 W-3

4.18 W-4

88.93 8.64 W-5

98.00 14.80 W-6

96.00 76.00 W-7

81.36 W-8

85.96 85.97 W-9

51.36 88.93 W-16
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File  Project Help
DEdRa
LRAT Input  ~ EE'E DATA LBWD B Bz BW3 BWO
Add | Edit | Del  |ComBasement(ver 28.1); This copy is licensed to NEWTECH and ASSOCIATES | Sheet No. ~
33 NEWTECH and ASSOCIATES Structural Planing, Design and Consulting Engineers |
1 Two-Story ., | Date 2020-93-18
L K= = Project : PROJECT-1 | Made by D.G.Kim
Subject : Basement Wall Design according to KBC2016 | Chkd by S.W.Kim
. _ Title Two-Story Basement Embedded into Soft Soil Input File | sample-1.BWD
oFEEEA 4 Frame with Two Towers (X Direction Force) Output File | sample-1.BWO
HESEEH)  NISHSE)
SHETe-l A. Design Code and Design Option
SHETE
e * Design Code : KBC 2016, Strength Design Method
= Structural Analysis Method Finite Element Analysis for Continuous One Way Basement Walls
* Seismic Earth Pressure Analysis Method : Seismic Deformation Method
AP Z AT AL
= Lateral Load Combination Cases (1.6H) and (1.8H + 1.8E/R) R = 3.800
a8s3nen
= Negative Moment Location by User Option ===> Center of Support(slab)
ssia Ao
* Flexural Strength Reduction Factors Voment 5.R.F. p = @.85
* Shear Strength Reduction Factors Shear S.R.F. p = .75
S1E A
Afats w4 * Target Flexural Strength Ratio(Mu/pMn) : Target Ratio = 1.80
WS = vaterials
o Concrete fck = 39 MPa  Ec = 27,515 MPa
AT Flexural Bar : Fy = 488 MPa Es - 288,888 MPa
) Shear Bar Fy =480 MPa Es = 200,000 MPa
HHEZ2| 24nn ]
_ . * Concrete Clear Cover for Reinforcement
REMNESE EOIZ ~ | (018 Exterior Side : Clear Cover = mm
ATT A A A0 - Interior Side : Clear Cover = 48 mm
= Deflection Analysis Method : The virtual work method to integrate curvature from Bischoff's eguations
* Long-term Loading Condition: 186% of the total static lateral load is sustained 66 months on wall
* Exposure Condition [ EX2 ] Humidity, moist air, soil
Cement Type = CT1  t = 1,825 days ts= 18 days RH = 68 % T = 15 Degree Celsisus
8. Structural Information
= Basement Depth = 9.860 m v
{8 ConBasement_Editor: F-#ConExpert#ConExpert#ConProject#ConBasementisample-1.8WD - m] x
File  Project Help
DEdRa
LRAT Input  ~ EE'E DATA LBWD B Bz BW3 BWO
Add | £dit | Del [ Approximate Design Story Drift for In-Plane Shear Force dus to Seismic Soil Pressure ] -
=Y 1 eeee - - . - - - - . - -
1 Two-Stary ., Floor Story Elastic Story Design Story Interstory Interstory
L K= = Level Height Shear Drift Shear Drift rift i
I.0. hs dxe dx = dxe*Cd/Ie delta Ratio
Upper ~ Lou (m) (mm) (mm) (mm) %)
SIEZEAS GF-1 ~ BF-1 5.88 6.8813 8.0813+2.56/1.26 @.1869 8.60669
BF-1 ~ BF-2 4.0 0.8648 ©.8648+2.56/1.26 = @.135 8.80337
BEFEH)  NTEEE)
s8zE-
SEZEe H. Pile Bending Moment and Shear Force
* Pile Section Type : HPC45@X65(B)
AGI2X HR[3H A|AE # pile Properties Dia. = 456 mm Ep = 48,0800 MPa Ip = 1,600,600,000 mm~4
* Pile Cap Thickness = 900 mm  Bottom Level = -9.98 m
HrEAEY AR * Pile Length lp= 5.1086m
* Charateristic Length of The Soil-Pile System :
EEE== ESet nh = 2,480 kN/m*3 T = 1.9284m MAX Z = L/T = 5.10/ 1.928 = 2.645 Intermediate Pile
* Axial Force from Input Data of User : Ps = 1,300 kN (Compression under service load)
REFIE WA = Displacement at Top Level of Pile U(bp) =  3.13 mm (Lateral displacement at bottom level of pile cap)
el i * Bending Moment at Top Level of Pile : Ms = (Ps + 3Ep*Ip/Lp*2)*U(bp) = -27.21 kN.m (under service load)
WEsz = Shear Force at Top Level of Pile  : Vs = (3Ep*Ip/Lp*3)*U(bp) = -4.54 kN (under service load)
RE3a
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1
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ConSxpere H|Q! |7 &

H% ConExpert : Concrete Structural Expert - O X

This copy is licensed to NEWTECH and ASSOCIATES
conexre't ConExpert is like having concrete structural experts at your desk ?

Concrete Structural Expert £ enSapere 1022 527
developed by NEWTECH and Associates

Click tt*t One of Button Boxs below.

C onRBasement
ConBasement
B
Basement Wall Analysis and Design Program
according to KBC2016 and KCIZ2014
Seismic Building Design Code(KDS 41 17 00)

Copyright ©2020-All Rights Reserved.

Continuous One Way Basement Wall Design Program
according to KBC2016 and KCIZ2014

|
%} ] EE Seismic Building Design Code(KDS 41 17 00)
1

M V BAR & Crack

Copyright ©2020-All Rights Reserved. ConSlab
g = 0000 0 0 .

Continuous One Way Slab Design Program
according to KBC2016 and KCIZ2014
fAnalysis for Patterned Live Loading including Point Loads

Finish !

Finish ?

ConCxpert

Copyright ©2020-All Rights Reserved.

Conlxpert2 ConTBasement, Cony/allll ConSlabZ2 TEE|0] QUL
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ConRasement A|ZH &

fM ConBasement(ver 20.1) : Basement Design Expert - O X

299 673

WELCOME Use of Expert ConBasement ?

Program Name
Version
Usage
Developer

Design Code :

Units

: ConBasement

¢ Uer 20-1(2020.03.01)

: Design and Verification of Basement
: NEWTECH and ASSOCIATES

KBCZ016, 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 7 8
Graphic 9

Graphic 10 7 11

Graphic 12 and 13
Graphic 14
Graphic 15
Graphic 16
Graphic 17 and 18
Graphic 19 ~ 22
Graphic 23 ™ 24
Graphic 25

To continue, Click on Me !

ENTER INPUT FILE NAME [.BWD]

: Single or Continuous One Way Basement Wall

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

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

: Shear Force, Bending Moment and Story Shear Force by Detail Analysis Procedure

: Shear and Flexural Strength for Out-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 2010)

: Basement Wall Layout and, Structural and Soil Information from User input Data

: 50il Fundmental Freguency and Period, and Design Spectral fAcceleration and Velocity

: Normalized Lateral Wall-Soil Stiffness, Seismic Soil Displacement and Pressure Out Data Print
: Seismic Soil Displacement and Pressure

: Nominal 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 menuw, Click on Me !

7 sample-1

UHIOE THUY U

[ To continue, Click on Me ! ] &%xIE 22|65l ConBasement Editor7} €2|HAM ¢ a2} 20| Go|

Bl otYE 248 274F0| Lh2Ck

HIOJEf TUHE AP 3, [Enter] keyS F£2B ChST 22 2ME T2l 30| AFELL
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ConRBasement == SHH 1: HHET

Sample 1: X|3}25, X|&45 2§, HZY X, HEI|x

AM ConBasement(ver 20.1) : Basement Design Expert - O s

One-Way Basement Wall Analysis and Design

[[[ Two-Story Basement Embedded into Soft Soil 111 with Two Towers (X Direction Force)
Input File: sample-1.BUD

1: Basement Wall Layout and Modif ied(Rs/Rb) Lateral Force of Superstructure

BASEMENT WALL LAYOUT with Centers of Basement Wall Rigidity and Lateral Load of 3Superstructure
Direction of Primary Seismic Load in Actual Global Coodinate System of Building ===> X

1

13,000 kN
3,750 kN

You can sketch
while holding douwn
left or

mouse button.

Key to Continue Next Process !
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Con&xpert Developed by NEWTECH and ASSOCIATES

™ ConBasement(ver 20.1) : Basement Design Expert

One-Way Basement Wall Analysis and Design

developed by HEW [ Two-Story Basement Embedded into Soft Soil 1

2: Site Specific Data

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

SECTION SOIL SOIL UNIT WEIGHT FRICTION ANGLE Poission Ratio SHEAR WAVE VELOCITY

PROFILE PROFILE Gamma (kN/n"3)

EL -15.00 m

Press [Enter] Key to Continue Next Process ?

Degree

Nu Us (m-sec)

150 300 450 GO0 TS0 900




Con&xpert Developed by NEWTECH and ASSOCIATES

fM ConBasement(ver 20.1) : Basement Design Expert - O X

One-Way Basement Wall Analysis and Design

developed by HEw [ Two-Story Basement Embedded into Soft Soil 1 with Two Towers (X Direction Force)
Input File: sample-1.BWD

3: Fundamental Circular Frequency of Soil Profile
Please wait 1 second ?

ESTIMATING THE FUNDAMENTAL CIRCULAR FREQUENCY OF A SOIL PROFILE

= Seismic Zone and Risk Category : Zome = 21  Risk Category = 1
= Spectral Response Acceleration Parameter at Short-Period : Ss = 0.220 g
* S0il Profile Above Bedrock
Soil Layer 1 : hl = 6.00 m Gamma Us
Soil Layer 2 : h2 9.00 m  Gamma Us;
Total Average : h 15.00 m  Gamma
= Site Class : 53

Circular Freqency, Wo (rad-sec)

Press [Enter] Key to Continue Next Process ?




Con&xpert Developed by NEWTECH and ASSOCIATES

a
Sample 1: X|3}25, X|&45 2§, HZY AYX|4E,

AM ConBasement(ver 20.1) : Basement Design Expert - O s

One-Way Basement Wall Analysis and Design

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

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

ESTIMATING THE FUNDAMENTAL PERIOD OF A SOIL PROFILE

* Seismic Zone and Risk Category : Zone = 21 Risk Category = 1
Spectral Response Acceleration Parameter at Short-Period : Ss = 0.220 g
Soil Profile fibove Bedrock
Soil Layer 1 : hil 6.00 m Gammal = 18.5 kNon"3 VUsl = 133.3 ms
Soil Layer 2 : h2 9.00 m GammaZ = 21.0 kN/omn™3 VUs2 = 260.0 n/s
Total fAverage : h 15.00 m  Gamma = 20.0 kNon"3 Vs 1868.0 nss
Site Class : 53

Period, T (sec)

Press [Enter] Key to Continue Next Process !




Con&xpert Developed by NEWTECH and ASSOCIATES

ConRasement =3 2tH 5: HAHIHAHEH JI5E
Sample 1: X|3}2F, X|&4F 2§, HZY &
AM ConBasement(ver 20.1) : Basement Design Expert - O s

One-Way Basement Wall Analysis and Design

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

5: Design Spectral Response Acceleration
Flease wait 1 second !

ESTIMATING THE DESIGN SPECTRAL RESPONSE ACCELERATION

* Seismic Zone and Risk Category : Zone = 21 Risk Category = 1
= Spectral Response ficceleration Parameter at Short-Period : 3s = 0.220 g
* S0il Profile Above Bedrock
Soil Layer 1 : hil 6.00 m Gammal = 18.5 kNon"3 VUsl = 133.3 ms
Soil Layer 2 : h2 9.00 m GammaZ = 21.0 kN/omn™3 VUs2 = 260.0 n/s
Total fAverage : h 15.00 m  Gamma = 20.0 kNon"3 Vs 1868.0 nss
Site Class : 533 =35DC : D
Site Class based on Bedrock 51
Design Spectral fAcceleration Parameters : SD3S = 0.411 SD1 = 0.123
Site Coefficients : Short Period Fa = 1.120 1-second Period Fuv = 0.840
Design Response Spectrum : ficceleration Sa = 0.411 (g)
Fa = 1.120 Fu = 0.840 35D5 = 0.411 35D1 = 0.123 Sa = 0.411 (g) To = 0.060 (s) Ts = 0.300 (=)

BRI R e

Period, T (sec)

Press [Enter] Key to Continue Next Process !
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P - bt A

ConRasement = 21H 6: A SHAHET £

Sample 1: X|3}2F, X|&4F 2§, HZY &

M ConBasement(ver 20.1) : Basement Design Expert - [} X

One-Way Basement Wall Analysis and Design

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

6: Design Spectral Response Velocity
Please wait 1 second !

ESTIMATING THE DESIGN SPECTRAL RESPONSE VELOCITY

* Seismic Zone and Risk Category : Zone = 21 Risk Category = 1
= Spectral Response ficceleration Parameter at Short-Period : 3s = 0.220 g
* S0il Profile Above Bedrock
Soil Layer 1 : hil 6.00 m Gammal = 18.5 kNon"3 VUsl = 133.3 ms
Soil Layer 2 : h2 9.00 m GammaZ = 21.0 kN/omn™3 VUs2 = 260.0 n/s
Total fAverage : h 15.00 m  Gamma = 20.0 kNon"3 Vs 1868.0 nss
Site Class : 533 =35DC : D
Site Class based on Bedrock 51
Design Spectral fAcceleration Parameters : SD3S = 0.411 SD1 = 0.123
Site Coefficients : Short Period Fa = 1.120 1-second Period Fuv = 0.840
Design Response Spectrum : Velocity 3v = 0.165 (nrs)
Fa = 1.120 Fu = 0.840 35D5 = 0.411 35D1 = 0.123 Sv = 0.165 (nes) To = 0.060 (=) Ts = 0.300 (=)

Ty = 0.257 (sec) Sv =0

Period, T (sec)

Press [Enter] Key to Continue Next Process !

f2 SME XStz 89 FgS 1aet XYdTZEQ XUSFEAF(TFI|, 12F7]), 2ASHLAHYEHS
L

JYToM HEM M XBFEO FFS DA RS NYTE MAS YASYAUEY FE.
JTolM HA MI BWE XGTE MAS, BN MIt SWE KRxo FFS N NMTFZ A
A, ASMI HeM Mo| WH F0|s e MU Uetd S43 §24 Mo| Y FPos 54 A

ok LtEFE.
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fM ConBasement(ver 20.1) : Basement Design Expert - O X

One-Way Basement Wall Analysis and Design

[ Two-Story Basement Embedded into Soft Soil 1 with Twuo Towers (X Direction Force)

?: Normalized Lateral Wall-Soil Reaction Stiffness

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

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

zoH WE
(ratio)

Press [Enter] Key to Continue Next Process ?

AIK SDG E6-1 H&| FAHM-1 HE FMM-2 M2 |AIKSDG H6-1 M| FMM-1 HE ENM-2 HE

oY ESOM XTEY 2E o HZY EZOAMS XTUEY 2= of




Con&xpert Developed by NEWTECH and ASSOCIATES

AM ConBasement(ver 20.1) : Basement Design Expert - O s

One-Way Basement Wall Analysis and Design

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

B8: Soil-Free Field Displacement and Seismic Pressure

Please wait a few seconds !
[ Calculation Process 1 Seismic Soil Displacement and Pressure

.58
)
.60
.61
.62
.63
.64
.65
.66
.67
b
.69
.70
.71
.72
.73
.74
.79
.76
Nd
.78
.79
.80
.81
.82
.83
.84
i
.86
.87
.88
.89
.90
.91
.92
.93
.94
.95
.96
.97
.98
.99

ucz)=
ucz)=
ucz)=
Uizl=
ucz)=
Uizl=
ucz)=
ucz)=
ucz)=
ucz)=
Uizl=
ucz)=
ucz)=
ucz)=
ucz)=
Uizi=
ucz)=
ucz)=
ucz)=
ucz)=
Uizl=
ucz)=
ucz)=
ucz)=
ucz)=
Uizl=
ucz)=
Uizl=
ucz)=
ucz)=
ucz)=
ucz)=
Uizl=
ucz)=
ucz)=
ucz)=
ucz)=
uizl=
ucz)=
ucz)=
ucz)=
ucz)=

9578 mm Uiz,b)=
9538 mm Uiz,b)=
9498 mm Uiz,b)=
9457 mm Uiz,bl=
9417 nm Uiz,b)=
9376 mm Utz,b)=
9336 mm Uiz,b)=
9295 mm Uiz,b)=
9255 mm Uiz,b)=
9214 mm Uiz,b)=
9174 mm Utz,b)=
9133 mm Uiz,b)=
9092 nm Uiz,b)=
9052 mm Uiz,b)=
9011 mm Uiz,b)=
8970 mm Uiz,bl=
8930 mm Uiz,b)=
8889 mm Uiz,b)=
8848 mm Uiz,b)=
8807 mm Uiz,b)=
8766 nm Uiz,bl=
8726 mm Uiz,b)=
8685 mm Uiz,b)=
8644 mm Uiz,b)=
8603 mnm Uiz,b)=
8562 nm Uiz,bl=
8521 mm Uiz,b)=
8480 nm Utz,b)=
8439 mm Uiz,b)=
8398 mm Uiz,b)=
8357 mm Uiz,b)=
8315 mm Uiz,b)=
8274 mm Uiz,bl=
8233 mm Uiz,b)=
8192 mm Uiz,b)=
8151 mm Uiz,b)=
8109 mm Uiz,b)=
8068 mm Uiz,bl=
8027 mm Uiz,b)=
7986 mm Uiz,b)=
7944 mm Uiz,b)=
7903 mm Uiz,b)=

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
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
39,768
39,768
39,768
39,768
39,768
39,768

Z= 858 Depth(z)=
2= 859 Depth(z)=
2= 860 Depth(z)=
2= 861 Depth(z)=
2= 862 Depth(z)=
Z= 863 Depth(z)=
2= 864 Depth(z)=
2= 865 Depth(z)=
2= 866 Depth(z)=
2= 867 Depth(z)=
Z= 068 Depth(z)=
2= 869 Depth(z)=
2= 870 Depth(z)=
2= 871 Depth(z)=
2= 872 Depth(z)=
Z= 873 Depth(z)=
2= 874 Depth(z)=
Z= 875 Depth(z)=
2= 876 Depth(z)=
2= 877 Depth(z)=
Z= 878 Depth(z)=
2= 879 Depth(z)=
Z= 880 Depth(z)=
2= 881 Depth(z)=
2= 882 Depth(z)=
2= 883 Depth(z)=
2= 884 Depth(z)=
Z= 885 Depth(z)=
2= 886 Depth(z)=
2= 887 Depth(z)=
Z= 888 Depth(z)=
2= 889 Depth(z)=
Z= 890 Depth(z)=
2= 891 Depth(z)=
2= 892 Depth(z)=
2= 893 Depth(z)=
2= 894 Depth(z)=
Z= 895 Depth(z)=
2= 896 Depth(z)=
Z= 897 Depth(z)=
2= 898 Depth(z)=
2= 899 Depth(z)=

[m e e e e e e e e e e e e e e e e = i
3333333 333=3=3=3=333=3=3=3=3=33=3=33z33==3=3==3=3333=3=32=23°832
N NN NN NNNNNNANNMNMNNNNNMNNAMNNNNNNMNNNNMNMNNMNMNMNMNNDN
N NN NN NNNNNNANNMNMNNNNNMNNAMNNNNNNMNNNNMNMNNMNMNMNMNNDN
SO O R EENNNMNNNOWOWWOWWR BB AR RN O OO

AL
T
Zt EZ9| vs & CHY " 2t vs M8 | 0|5 E# 2t vs M8
]

0 1 2
A AIK SDG Table C6-1 7|t} A0 A1 A2
B C6-17|%F FMM 1 BO B1 B2
C C6-17|8F FMM 2 co c1 c2
D EAMEEZ LWZIEH 7|E DO D1 D2
E SAMEEZ LZEA 7= kim,m.c.2h EO E1 E2

HZ Option : A0, BO, CO
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ConRasement = SMH 9 : X|HQ| X|TlHH
Sample 1: X|5125, X|&45F 2§, HZY AAX|, BHI|x

ﬁﬂ ConBasement{ver 20.1) : Basement Design Expert - O X

One-Way Basement Wall Analysis and Design

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

9: Soil-Free Field Displacement and Seismic Pressure

SECTION SOIL Lateral Wall-Soil SOIL-FREE FILED SEISMIC LATERAL
PROFILE PROFILE STIFFHESS DISPLACEMENT PRESSURE

EL -15.00 m

Press [Enter] Key to Continue Mext Process 1t

QZME| X|5Q|H/UE TR, EXTHY, FHAUAL, XD SHHS, NUEY
H

=
(0] oo +HEX|2H A= ConBasement?| 02 7tX| M Fof WZILAH x|=o| ofzf EE HESH HAL2Y)

RS Xtz LXILA X|EHLE 7 6-1 (CHetHFE3))
e ey | REEE | moi | mumgn | wgpy | FEUMERAR K (VM)
(ton/m?) ] ~(kPa) (kPa) A E= H/3 ~ 2H/3 ~
H/3 25/3 71grm
100 1.8 0.4 18000 50400 4082 5695 8770
200 1.8 0.4 72000 201600 16360 22725 34997
300 1.8 0.4 162000 453600 36809 51130 78743
400 1.9 0.4 304000 851200 69074 95948 147764
500 19 0.4 475000 1330000 107929 149919 230881
600 1.9 0.4 684000 1915200 155417 215883 332469
700 2.0 0.4 980000 2744000 222673 309307 476345




Con&xpert Developed by NEWTECH and ASSOCIATES

Sample 1: X|8l2%, X|A&8 25, H|ZY HFX|H, UEI|x

ﬁﬂ ConBasement{ver 20.1) : Basement Design Expert - O s

One-Way Basement Wall Analysis and Design

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

10: Lateral Earth Pressure on Wall

WALL SOIL STATIC LATERAL STATIC VERTICAL SOIL-FREE FIELD SEISMIC LATERAL
PROFILE PROFILE EARTH PRESSURE EARTH PRESSURE DISPLACEMENT PRESSURE

Non—factored Non—factored

.00 m | t = 400 ww

AZHE KotolH/UE TR, ESTH, HYEY, NULISH, Nu/RE $THYY



Con&xpert Developed by NEWTECH and ASSOCIATES

ConTRasement =2 2tH 11 : X|5tQ|H0|| %85l= HstE
Sample 1: X|5l2%, X|&& 25, HZY HfX|H, WEI|x
AM ConBasement(ver 20.1) : Basement Design Expert - O s

One-Way Basement Wall Analysis and Design

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

11: Design Lateral Pressure on Wall and Slab Reactions

WALL SOIL EACH NOMINAL EACH LOAD COMEIMATION
FROFILE FROFILE LATERAL PRESSURE DESIGN LATERAL PRESSURE
Non-factored 1.0H, 1.6H, 1.0H + 1.0E=Ie-R, 1.0H + 1.0E

.00 m | t = 400 ww

400 Hn




Con&xpert Developed by NEWTECH and ASSOCIATES

ConRasement =3 2tH 12: Z} IO Ciet 22ZE
Sample 1: X|52%, X|&57 28, HFY AYX|H, YEI|x

AM ConBasement(ver 20.1) : Basement Design Expert - O s

One-Way Basement Wall Analysis and Design

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

12: Required Design Moment Strength and Shear Strength

WALL BENDING MOMENT, Mu SHEAR FORCE, Vu
PROFILE 1.6H and 1.0H + 1.0E=Ie-R 1.6H and 1. + 1.0E=Ie~R

¢——— Pos. Moment | Ney. Moment —> ¢——— Pos. Shear | Neg. Shear —>

.00 m | t = 400 ww

IZHE X5y THH, A% Z5T(1.6H, 1.0H + 1.0EI,/R), 28 ™THZ = (1.6H, 1.0H + 1.0EI,/R)



Con&xpert Developed by NEWTECH and ASSOCIATES

ConTRasement =2 2tH 13 : XA
Sample 1: XI5h2%, XIAH 25, H2Y HX|E, WL

AM ConBasement(ver 20.1) : Basement Design Expert - O s

One-Way Basement Wall Analysis and Design

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

13: Required Design Moment Strength and Shear Strength Envelopes

WALL BENDING MOMENT ENVELOPE, Mu SHEAR FORCE ENVELOPE, Vu
PROFILE Max.[1.6H, 1.0H + 1.0ExIe/R] Max.[1.6H, 1.0H + 1.0E=xIe/R]

¢——— Pos. Moment | Ney. Moment —> ¢——— Pos. Shear | Neg. Shear —>

.00 m | t = 400 ww

164 kH.m

-101 kH.m

&, Max[1.6H, 1.0H.

AZHE X5y TtHH, XA Q2 Z T (Moment Envelopes), Z|CH4 2Tt = (Shear Envelopes)



Con&xpert Developed by NEWTECH and ASSOCIATES

ConRasement =2 2tH 13a: XA
Sample 1: X|5l2F, X|&& 25, HZY
AM ConBasement(ver 20.1) : Basement Design Expert - O s

One-Way Basement Wall Analysis and Design

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

13a: Required Design Moment Strength and Shear Strength Envelopes

WALL BENDING MOMENT ENVELOPE, Mu SHEAR FORCE ENVELOPE, Vu
PROFILE Max.[1.6H, 1.0H + 1.0ExIe/R] Max.[1.6H, 1.0H + 1.0E=xIe/R]

¢——— Pos. Moment | Ney. Moment —> ¢——— Pos. Shear | Neg. Shear —>

.00 m | t = 400 ww

164 kH.m

400 Hn -101 kH.m

&, Max[1.6H, 1.0H.

AZ | x|3tlY THo
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Con&xpert Developed by NEWTECH and ASSOCIATES

ConRasement = TIH 14 : EHI HM S 22 E/HARZE
Sample 1: X|3}2%F, X|&4& 25, HZY AAX|H, YEI|X

AM ConBasement(ver 20.1) : Basement Design Expert - O s

One-Way Basement Wall Analysis and Design

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

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

WALL REINFORCEMENT MOMENT CHECK BENDING MOMENT (Mu) AND CAPACITY (pMn)
PROFILE PLACING DETAIL RESULT and Max.[1.6H or 1.0H + 1.0E=Ie~R]
Int. Ext. Bar Length ¢——— Pos. Moment | Neg. Moment ——>
CONCRETE COVER (mm) Mu ~ pMn

#00m 400 b 19 @ 150 o 16 @ 150

400 Hn

Dezign Mid Hegative Mament Strenath, pin

AZHE Xotelw TR, TEIWILMED B, 2F, 08, H 5), L298YE/MABYE

(Envelopes)



Con&xpert Developed by NEWTECH and ASSOCIATES

ConRasement S JHH 15: FTEI M R 2V /HAWTZE
2 £

Sample 1: X|312%, X|&F 28, HFY AAYX|L, TET|

AM ConBasement(ver 20.1) : Basement Design Expert - O s

One-Way Basement Wall Analysis and Design

[ Two—Story Basement Embedded into Soft Soil 1 with Two Towers (X Direction Force)
Input File: 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 Max.[1.6H or 1.0H + 1.0ExIe/R]
¢{——— Pos. Shear | Megy. Shear —>
Dia @ hor.3 x ver.S Vulcrit) ~ pUn

ol @

.00 m | t = 400 ww

400 Hn

AZHE otely THE, MEHIWILMED HZF, 2F, HI U 5), 29WHLE/MAMDLE

[ T o 1 —

(Envelopes)



Con&xpert Developed by NEWTECH and ASSOCIATES

ng
Il
(i
Hl

ConRBasement = SMH 16: &
Sample 1: X|3l25, X|44& 28, HZY AAX|, LEI|x
<]
[F W

One-Way Basement Wall Analysis and Design

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

16: Crack Width Envelope

WALL REINFORCEMENT SERVICE BENDING MOMENT, M= BOTH FACE CRACK WIDTH
PROFILE PLACING DETAIL 1.0H Linit Width and Calculated Width
Int. Ext. <——— Pos. Moment | Neg. Moment ——> Exposure Class : EXZ2
CONCRETE COVER (mm) Other condition
40 80

-144 kH.m

-147 kH.m

#00m 400 b 19 @ 150 o 16 @ 150

105 kH.m

YEZRE X5ty THH, FHEIHZ LM, MBISRUE/ZEEHE, ZEFH(ZE YEE &)

]



Con&xpert Developed by NEWTECH and ASSOCIATES

Sample 1: X|3}25, X|&45 2§, HZY X, HEI|x

AM ConBasement(ver 20.1) : Basement Design Expert - O s

One-Way Basement Wall Analysis and Design

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

17: Effective Moment of Inertia, Ie

WALL REINFORCEMENT SERVICE BENDING MOMENT, M= MOMENTS OF INERTIA
PROFILE PLACING DETAIL 1.0H GROSS, CRACKED and EFFECTIVE I
Int. Ext. <——— Pos. Moment | Neg. Moment ——> Exposure Class : EXZ2
CONCRETE COVER (mm) Other condition
40 80

-144 kH.m

-147 kH.m

#00m 400 b 19 @ 150 o 16 @ 150

105 kH.m

YEZRE X5ty THH, FHIHZ LM, MEBSISRUE/ZERUE, 2XTHHBHE (I, I, I.y)



Con&xpert Developed by NEWTECH and ASSOCIATES

ConRasement = 21H 18: T EX
Sample 1: X|3t2F, X|&& 25, HZY AYX| g, YKI|X

AM ConBasement(ver 20.1) : Basement Design Expert - O s

One-Way Basement Wall Analysis and Design

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

¢ Initial and Long—term Deflection Enwvelope

WALL REINFORCEMENT SERVICE BENDING MOMENT, M= INITIAL AND LONG-TERM DEFLECTION
PROFILE PLACING DETAIL 1.0H BY SERVICE MOMENT AND EFFECTIVE I
Int. Ext. <——— Pos. Moment | Neg. Moment ——> Exposure Class : EXZ2
CONCRETE COVER (mm) Other condition
40 80 CALCULATED DEFLECTION (mm)

-144 kH.m

-147 kH.m

#00m 400 b 19 @ 150 o 16 @ 150

105 kH.m




Con&xpert Developed by NEWTECH and ASSOCIATES

ConRasement T SIH 19: ¥F U FF =Hof| ZEst= Y (THel H) 2=, HTUYEAE
Sample 1: X|3l23, |45 28, HFY AAX|H, BEI|X

ﬁﬂ ConBasement{ver 20.1) : Basement Design Expert - O s

One-Way Basement Wall Analysis and Design

[ Two—Story 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 LATERAL PRESSURE STATIC AND SEISMIC LATERAL PRESSURE

PROFILE ON BACK WALL, kN/m"Z/1m width ON FRONT WALL, kN/m"Z2/1m width
1.0H 1.0H + 1.0E=Ie/R

400w




Con&xpert Developed by NEWTECH and ASSOCIATES

ConJZasement == 21H 20: A 2ot T HEHH (TR F) 2=, HUHEAE
Sample 1: X|3l25, X445 25, HIZY HAX|Y, YE7|%

AM ConBasement(ver 20.1) : Basement Design Expert - O s

One-Way Basement Wall Analysis and Design

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

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

WALL soooooooooase STORY SHEAR FORCES (Per 1Im width) seeoooooooaos:
PROFILE STATIC FACTORED
FORCE FORCE UWVu
1.0H + 1.0E=xIe/R

46.9 kH

.00 m | t = 400 ww

YZRE Xotely THH, ESTH XSt Z85t= 1.00 T, 1.0E HTE, 1.0H +1.0EI,/R

=
£ha

ke

o] ol= FZ XISt &&3sH= X|Hel EH AYS HESHK| 2

o
o
4o
oe

&



Con&xpert Developed by NEWTECH and ASSOCIATES

ConTBasement == 21H 21: X|5t A XY Fx2o| XSSO 2fect SHTH, HTHHAAE
Sample 1: X|8t25, XI4% 25, HIZY AYX|, LHI|X

AM ConBasement(ver 20.1) : Basement Design Expert - O s

One-Way Basement Wall Analysis and Design

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

¢ Lateral Forces by Basement Self Inertia and Superstructure Self Inertial

WALL s SEISMIC FORCES OM BASEMENT WALL DUE TO BASEMENT INERTIA AND SUPERSTRUCTURE INERTIA  sessessess
PROFILE IDEALIZED SDF SYSTEM  SEISMIC FORCE STORY SHEAR FORCE  STORY SHEAR FORCE
of Basement Self by Basement Self by Basement Self by SuperStructure Self
1.0E=IesR 1.0E=Ie/R 1.0E=Ie-Rs=(Rs-Rhb)

.00 m | t = 400 ww

—] [ Lateral force
[TieT) —] Tower core wal
Force couple 1 - Transfer force at
resisting - - setback
by - 1 Y
overtuming 2 = ]
= /E Shear wall
E - [ Podium diaphragm
— s - Grade level
% 1 N : Subterranean levels
_______ TR J: Foundation mat

Elevation =N : TBI, PEER



Con&xpert Developed by NEWTECH and ASSOCIATES

Sample 1: X|5125, X|&4F 2&, HZY A4X|q, TS|

AM ConBasement(ver 20.1) : Basement Design Expert - O s

One-Way Basement Wall Analysis and Design

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

22: Distribution of Shear Force in Perimeter Basement Wall
DISTRIBUTION OF SHEAR FORCE IN PERIMETER BASEMENT WALL

Un
(kN/m)

Legend :

B1

XS 55 HE A, Z 52 22 Hairo FHE5= HHH(Vu)el 2EZ(kN/m)

o Ol FIZF XotelHol HEots Xgo| WM YUS MK %2 FLY



Con&xpert Developed by NEWTECH and ASSOCIATES

Sample 1: X[3]2Z, X5 25, HZY HYX|L, LEI|x

AM ConBasement(ver 20.1) : Basement Design Expert - O s

One-Way Basement Wall Analysis and Design

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

23: Story Shear Forces and Required Design Shear Strength

WALL s STORY SHEAR FORCE Uu (kNemd per 1 meter Wall Length  sescessesssessesssstsessssesnsts
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=Ie-R 1.0E=Ie-R 1.0E=IesRs=(Rs~-Rb) Req’d Shear Strength, Uu

.00 m | t = 400 ww

400 Hn

ol Jye o 17 220 ML B JZo|M S F= el (i GS55HY MU
AZLE x|stel THY, 2 SHEO| o SHTH(YHEY, NITEY, XSHBLY, NABLY 9Y), 20
MEZE



Con&xpert Developed by NEWTECH and ASSOCIATES

ConJBasement = 2HH 24 : HMTHHO 2 A 9| X|5leH HEZA
(o)

Sample 1: X|52%, X|&57 28, HFY AYX|H, YEI|x

AM ConBasement(ver 20.1) : Basement Design Expert - O s

One-Way Basement Wall Analysis and Design

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

24: Required Design Shear Strength and Required Shear Reinforcement

WALL S0IL SIDE BASEMENT WALL AS SHEAR WALL Global and Local
PROFILE PROFILE Req’d Min. Bars Displacement by

Seismic Pressure

.00 m | t = 400 ww

AZLE X|stelH T, EXCIN/XIEY, HOHHAEZIAQMCLE, 2Q82Y, 233 EMATZ

—_ 1o
E, SHAAHHCZE, HEEAHTZEE §), XTUEL 2T +=HHL(EHSL

J



Con&xpert Developed by NEWTECH and ASSOCIATES

ConJRasement == S}H 25: HeSIE 3 HUSISS 25 UHSE X[oteHe| HIul2
Sample 1: X|3l23, |45 28, HFY AAX|H, BEI|X

AM ConBasement(ver 20.1) : Basement Design Expert - O s

One-Way Basement Wall Analysis and Design

[ Two—Story Basement Embedded into Soft Soil 1 with Two Towers (X Direction Force)
Input File: 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 P ING DETAIL Check
Int. Ext. Result for In-Plane for Out-of-Plane Result

CONCRETE COVER (mm)

0444 m 1D T

5.00 m 400w

4,00 m 400w 019 @ 150

400 Hn

AZHE KotelH THE, £EMIHIT, FBUIY

d0

tHS HRlstE AU UGS Cisf SRHez2 nF USRSt X|5te|Ho| M2t ZEHE ANt



Con&xpert Developed by NEWTECH and ASSOCIATES

ConRasement T SHH 26 : X|HHHP0 2ol 50 %p8dt= ZHESQN HMTHY
Sample 1: X|5l2F, X|&5 2§, Hl@Y AAYX|E, THI|=

ﬁﬂ ConBasement{ver 20.1) : Basement Design Expert - O s

One-Way Basement Wall Analysis and Design

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

26: Pile Bendimg Moment and Shear Force

PILE SOIL SOIL-FREE FILED PILE PILE
PROFILE PROFILE DISPLACEMENT BENDING MOMENT SHEAR FORCE

e Vs
Fixed Head -2 Ms Us
Pimmed Toe

GF-1

EL -15.00 m

2.64 Intermediate Pile

ATRE RSOl /BS TH, ESTHH, XwyTT PH, Y50 HgoE 2



Con&xpert Developed by NEWTECH and ASSOCIATES

ConRasement = LC|O|E| CtA| 27|

Sample 1: X|3}25, X|&45 2§, HZY AYX| G

ﬁﬂ ConBasement{ver 20.1) : Basement Design Expert

One-Way Basement Wall Analysis and Design

sped by HEW

[ Two—Story Basement Embedded into Soft Soil 1

with Two Towers (X Direction Force)

284 269

===» Click a Button Box !

SCREEN GRAPHICS
Basement Wall Layout
Section and Site Specific Data
Fundamental Circular Frequency of Soil Profile
Fundamental Period of Soil Profile
Design Spectral Responce ficceleration
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 Earth Pressure on Wall
Design Lateral Pressure and Slab Reaction
Required Design Strengths by each Load Combination

Required Design Strength Envelopes-1

TEXT REPORT FILES
Brief Report
Condensed Report

Detailed Report

Open all report files

[::::] to continue next process, Click on Me 1t

Required Design Strength Envelopes-2

Flexural Reinforcement Detail, Mu and pMn

Shear Reinforcement Detail, Uu and pUn

Crack Width Envelopes

Effective Znd Moment

Def lection Envelopes

Lateral Pressures on Back Wall and Front Wall
Story Shear Force by Earth Pressure on Wall

Story Shear Force by Seismic Inertia Force

Shear Force Distribution in Perimeter Basement Wall
Required Design Shear Strength of Shear Wall

Reg’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 graphics

TEM =XH(1~26)7F A= Z4 4XE SESIH o' 3HHO| xHHEICE

ZEM ZMN [All] ¥XE 2ESIH B E ofH g utdo| MEECLCE

LM =XH(1~3)71 e d4XIE S85HH siY EuAM mdo] FEICt

LEM SN [Al] 4XHE 286tH BE HAM melo] HEEICEH

Z|5}5 0]l Press [Enter] Key to Continue ! (5= Terminate !) 20| LI2 = [Enter] KeyE ¥ E2H EIA

oz oY

o olo

AMOLEIC}

Fo2 0TS0 XpF22 MFECLL o] 2UMTAS2S

ConBasement-Editor0f| 2|5l Brief Report0| X}



Con&xpert Developed by NEWTECH and ASSOCIATES

ConRasement S5 2tH :

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.BW1 : Brief Structural Calculation Sheets
Znd File: sample-1.BWZ @ Detailed Structural Calculation Sheets

3rd File: sample-1.BU3 ; Detailed Dutput Data File

Ultra-Editor is convenient for using output-file.

Elapsed Time (Total Bumming Time) = Finish Time - Start Time = 16:14:12 - 16:12:52 = 1.333 Minutes

16:14:12
Press any Key to return to the main menu !




Con&xpert Developed by NEWTECH and ASSOCIATES

ConRBasement S TIH 1A : L{F FHTHHO| HYX]|

Sample 2 : X318, X| 47 1§, Y7 XoS 7|0l 28
BM ConBasement(ver 20.1) : Basenent Design Expert — o >,

One-Way Basement Wall Analysis and Design

[[[ 8-5tory Basement Embedded into Bedrock 111 with One Tower (X Direction Force)
Input File: sample-Zn.BUD

1: Basement Wall Layout and Modif ied(Rs/Rb) Lateral Force of Superstructure

BASEMENT WALL LAYOUT with Centers of Basement Wall Rigidity and Lateral Load of 3Superstructure
Direction of Primary Seismic Load in Actual Global Coodinate System of Building ===

1

x =
y =

Wall ID = W-8
Lu= 5.48 m

16,000 kN
4,800 kN

You can sketch
while holding douwn
left or

mouse button.

&7| 2AHNMY WEHHS| viX= X5t ’.‘j'ﬂtﬂ.ei FHZL BF57{L Xtz SEHESLTL

HAM X Y7xzo YHEAHFE RFEDX 1950, HHE Crojot=?o| Faf Zolo| H|7t 2
Z20 2FFIt As B0 RS

0f, x[3t8E ZIStT==0M %[5t
OlM XISt4S X2 vix[g = A

Ct
o ZF W& H™EHHol Zol:= L, >5H, £= L,/H, >55 UHSOF o] =279l A Ao 2 2%}t
=1
=



Con&xpert Developed by NEWTECH and ASSOCIATES

ConTRasement = 2tH 2A : X|H £/
=

Sample 2 : X|3185, X|&& 18§, Y7 X515 7|Hdo] 2

M ConBasement(ver 20.1) : Basement Design Expert

One-Way Basement Wall Analysis and Design

[ 8-3tory Basement Embedded into Bedrock 1 with One Tower (X Direction Force)
Input File: sample-Zn.BUD

Z2: Site Specific Data

SECTION S0IL SOIL UNIT WEIGHT FRICTION ANGLE
PROFILE PROFILE Ganma (kN/m"3) Degree

Poission Ratio SHEAR WAVE VELOCITY
Us (m/sec)

0,455, 650

Press [Enter] Key to Continue Next Process !




Con&xpert Developed by NEWTECH and ASSOCIATES

ConJBasement == 2}H 5A : A SHAHEY 7tk
Sample 2 : X|3l8%, X% 18, YT XI55 7|HAo &

AM ConBasement(ver 20.1) : Basement Design Expert - O s

One-Way Basement Wall Analysis and Design

[ 8-3tory Basement Embedded into Bedrock 1 with One Tower (X Direction Force)
Input File: sample-Zn.BUD

5: Design Spectral Response Acceleration
Flease wait 1 second !

ESTIMATING THE DESIGN SPECTRAL RESPONSE ACCELERATION

* Seismic Zone and Risk Category : Zone = 21 Risk Category = 1
= Spectral Response ficceleration Parameter at Short-Period : 3s = 0.180 g
* S0il Profile Above Bedrock
Soil Layer 1 : hi = 10.50 m  Gammal = 18.7 kNom™3 Usl = 297.2 ms
Soil Layer 2 : h2 12.00 m  GammaZ = 22.8 kNon"3 Us2 = 686.8 n/s
Total fAverage : h 22.50 m Gamma = 20.9 kNom™3 VUs 426.0 nss
Site Class 15 =3DC: C
Site Class based on Bedrock 51
Design Spectral fAcceleration Parameters : SD3S = 0.336 SD1 = 0.101
Site Coefficients : Short Period Fa = 1.120 1-second Period Fuv = 0.840
Design Response Spectrum : ficceleration Sa = 0.336 (g)
Fa = 1.120 Fu = 0.840 35D5 = 0.336 5D1 = 0.101 Sa = 0.336 (g) To = 0.060 (s) Ts = 0.300 (=)

Period, T (sec)

Press [Enter] Key to Continue Next Process !

Jcf=oflM A
=
b

JFTOIN S MEH IWE XB}PE LA, BSM MIt 2WE XSFIo| YES DA NUIx M
A, ASMT oM MO| FE F0lE B2 MU LIEHE. SMIh BoM Mo| FM Z0ls S M

2k LIEHH.



Con&xpert Developed by NEWTECH and ASSOCIATES

* k|
ConRBasement = 3HH 19A : ¥F Gl FIF Hof| & 2u(d ol
Sample 2 : X|5}8%, X|&4& 15, L& X535 7|4do 28
ﬁﬂ ConBasement{ver 20.1) : Basement Design Expert — O *

One-Way Basement Wall Analysis and Design

[ 8-3tory Basement Embedded into Bedrock 1 with One Tower (X Direction Force)
Input File: sample-Zn.BUD

19: Lateral Pressures on Back Wall and Front Wall

SOIL STATIC LATERAL PRESSURE STATIC AND SEISMIC LATERAL PRESSURE
PROFILE ON BACK WALL, kN/m"Z/1m width ON FRONT WALL, kN/m"Z2/1m width
1.0H 1.0H + 1.0E=xIe/R

400

400w

EF-

400w

EF-2

E00 e

.00 m | 1000 wew

EF-T

E.00 m | 1000 mm




Con&xpert Developed by NEWTECH and ASSOCIATES

ConRasement = TIH 20A : FY=of 2t T ML (THe| Z) =, HMTHHAAE
Sample 2 : X|3}8F, X5 15, L& X515 7|¢dof| 2

AM ConBasement(ver 20.1) : Basement Design Expert - O s

One-Way Basement Wall Analysis and Design

[ 8-3tory Basement Embedded into Bedrock 1 with One Tower (X Direction Force)
Input File: sample-Zn.BUD

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

WALL soooooooooase STORY SHEAR FORCES (Per 1Im width) seeoooooooaos:
PROFILE STATIC FACTORED

FORCE FORCE UWVu

1.0H . 1.0H + 1.0E=xIe/R

0,455, 650

4,00 m

EF-5

4.00 wm

EF-E

4,00 m

BF-T

6.00m | t = 1,000 mm

EO0 Hn

YZRE Xotely THH, ESTH XSt Z85t= 1.00 MTHE, 1.0E HTE, 1.0H +1.0EI,/R T

=
£ha

ke

52 X|sjelHo] TR3He X|wo| HE H MY oRs ALK Muo 02
ol ol = x|stelHol xts X|uo| HH e B ALY,



Con&xpert Developed by NEWTECH and ASSOCIATES

ConTRasement EZ 24H 22A : 25 X[312lH Q40| HEHH FZ(The| Zo]), HTHHEAE
Sample 2 : X|3l8%, XI4% 15, YR XI55 J|veto) 28

AM ConBasement(ver 20.1) : Basement Design Expert - O s

One-Way Basement Wall Analysis and Design

developed by HEW [ 8-3tory Basement Embedded into Bedrock 1 with One Tower (X Direction Force)
Input File: sample-Zn.BUD

22: Distribution of Shear Force in Perimeter Basement Wall
DISTRIBUTION OF SHEAR FORCE IN PERIMETER BASEMENT WALL

Un
(kN/m)

Legend :

B1

Wall Number

o ol %I3t85 XIStTH==0M XI5t 455E 8SMX|T HHO| F7t2 HHX|E[QACt. XI5t 45 olste| W
x

HE0| ST ARE ZESIC XI5t 45RE = ¥l HEHEo| ZASHAEICE e =0jA B33} B4E
HlmstH XI5t 452| oY HTHHo| X|5t 35 LAHELH X2 AS ¥ + ACL

of =272 X|stt==0 Ciet 7|etefel X[X|= HHE Crojop=alol X0 RrdBtCin 7PdsiH,
718kekel R OHE| X|X|§ ofstel HTHo| ZHTHH2 AXAF[X] @1 SUsH STTHEHoE ML}
mEkA 9 A2iz=ofAM 7|uket oiet TEHESo| HEHE M2 XA ECt



Con&xpert Developed by NEWTECH and ASSOCIATES

ConRasement S SHH 23A: Zt S}F =it oot SHEHE(Tel Zol), HTUHEAE

Sample 2 : X|318%, X|&F 18, L7 X515 7|00 22

AM ConBasement(ver 20.1) : Basement Design Expert - O s

One-Way Basement Wall Analysis and Design

[ 8-3tory Basement Embedded into Bedrock 1 with One Tower (X Direction Force)
Input File: sample-Zn.BUD

23: Story Shear Forces and Required Design Shear Strength

WALL s STORY SHEAR FORCE Uu (kNemd per 1 meter Wall Length  sescessesssessesssstsessssesnsts
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=Ie-R 1.0E=Ie-R 1.0E=IesRs=(Rs~-Rb) Req’d Shear Strength, Uu

4,00 m

EF-5

4.00 wm

EF-E

4,00 m

BF-T

6.00m | t = 1,000 mm

EO0 Hn




Con&xpert Developed by NEWTECH and ASSOCIATES

ConRBasement S JMH 24A : 7|00 E¢l XI5t ZEL| MTHHo =AM Q| X|5i2lH AEZAN
Sample 2 : X|3I8F, X8 15, Y& X515 7|8t =&

AM ConBasement(ver 20.1) : Basement Design Expert - O s

One-Way Basement Wall Analysis and Design

developed by HEW [ 8-3tory Basement Embedded into Bedrock 1 with One Tower (X Direction Force)
Input File: sample-Zn.BUD

! Required Design Shear Strength and Required Shear Reinforcement

WALL SOIL SIDE BASEMENT WALL AS SHEAR WALL Global and Local
PROFILE PROFILE Req’d Min. Bars Displacement by
; Seismic Pressure

EO0 e

300 mm

6.00m | t = 1,000 mm

EO0 Hn

Local Deflection

FIZ x|stelHo| 5= x|t FH Y

HE off= A8Xte| MH0 mWE
of ol= FIZ X5t &8ss x|He| ¥H dHsS M8 FLY.
7] MY Z|ueo 28 XF=E2 7|Weel X[XE nEfst [THO| LA WUFER HESM,
AHgXte MEfdiHof mbatM Z[gtetel EHY muE JNEHo = nEsie X|sirx=e & FHAE HHE
StCt o] Z2R2 X[StF==0 CHst 7|ghte| &X|X|= HEh Crojot=ilo| P|X|of STt 7Pd5HH,
71dreto] R M| X|X| 5 O|5te] HETHHe| ZSHEHE2 ZAAT|X| o SUT SHUHCE HEDIC

Of OO L5 HEHS ISR e FR0lE MEHoEAOl Kotely SHE URBUN HFoHY
X

OLf, L7 HTHHo| MAES H{X|Z X|5te|He| SMHI7t SIt=[X] 2RkCt.



Con&xpert Developed by NEWTECH and ASSOCIATES

ConJRasement = SHH 25A: HRI5IE 9 BHUSIESS 25 UHS= X5t EI 2
Sample 2 : X|5185, X455 1§, L& X[5IS 7|tteto| 28

AM ConBasement(ver 20.1) : Basement Design Expert - O s

One-Way Basement Wall Analysis and Design

[ 8-3tory Basement Embedded into Bedrock 1 with One Tower (X Direction Force)
Input File: sample-Zn.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 Out-of-Plane Result
CONCRETE COVER (mm)

4,00 m 400w

|

BF-1

4.00 m oii @ 150

EF-2
4.00m | BO0 ww oi6 @ 150

olo @ 150

Dl6 @ 150 50 L= 13 = ‘

4.00 m 219 @ 150 50 . D6 @ 150 E. 5.
EF-5

1,060 m olo @ 150
4.00 m o193 @ 150 50 oK. pl6 @ 150 E. 5.

EF-E
4.00m | 1000 wew 50 50 L= Dl6 @ 150 E. 5.

BF-T

ol6 @ 150
1000w 50 50 QK. ol6 @ 150 E. 5.

EO0 Hn

AZHE X|stelY TR, $HPIHD

7l 22 HelstE U HLUSHS| ofs] SEXMeR RF TESHE X|sielHe| HIHZu Z=HE Zut

52 X8l KBsts X|uo] BN Y M o8 AgXte| Mol mpE
of Bl= SIZ xIstelHo| EsHs XUt WY Hote MM AR



Con&xpert Developed by NEWTECH and ASSOCIATES

R|stEAA m2 T2 ConpylallS A7TUCH
Conpwali®] =2 £%

ConWall2 ConBasement?] Bx m2 1580 24 AWK Ql LA 19gF LxAH-F X|5l]¥(Continuous One-
Way Wall) @ 2% 198 754 9|®at o2 x5t ¥1=7]5(Continuous Buttress)o] Tt AS 28

gt

o] e Is8e {5t AsAyo o5 x|ste]Ho] A-goh= A|Rte] FHA(PAH, R|F]) PN RE EATGH A
A D ALARR)/URN(FY) AETA] AHEo2 AW Asistct o, 2m 149eF 9

=:]
=
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Con&xpert Developed by NEWTECH and ASSOCIATES

Conlyall AlZH &

@M Conwall(ver 20.1) - Basement Wall/Buttress Design Expert - O x

WELCOME Use of Expert ConMall t 341 656

Program Name
Uer=sion
Usage
Developer

Design Code
Units

¢ ConWall

¢ Uer 20-1(2020.03.01)

: Design and Verification of One Way Basement Wall-Buttress
: NEWTECH and ASSOCIATES

+ KBCZ016, 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

Graphic 2 ™ 5
Graphic 6 © 7
Graphic 8

Graphic 9 7 11
Graphic 12 and 13
Graphic 14
Graphic 15
Graphic 16
Graphic 17 and 18
Graphic 19

To continue, C

ENTER INPUT FILE NAME [.EWD]

: Single or Continuous One Way Basement Wall/Buttress

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

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

: Shear Force and Bending Moment by Detail fnalysis Procedure

: SBhear and Flexural Strength for Out-of-Plane

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

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

: Exterior Basement Wall-/Buttress Section and Soil Information from User input Data

: 30il Fundmental Frequency and Period, and Design Spectral Acceleration and Velocity

: Normalized Lateral Wall-3Soil Stiffness, 3eismic Soil Displacement and Pressure Out Data Print
: Beismic 3o0il Displacement and Pressure

¢ Nominal 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 Reg’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

: Final Reinforcement Details

k on Me !

To return to the main menu, Click on Me ?

7 sample-1

UEOIE TUH Y ¥

-1 o



Con&xpert Developed by NEWTECH and ASSOCIATES

Conwall £ 3HH 8: X|fe| X|T-FHL(Q} X|stelHo| &&8dt= XTUEY
_7|<_

Sample 1: X[} 3%, H|ZY X8 Dry Area £H Buttress 24|
@M Conwall(ver 20.1) - Basement Wall/Buttress Design Expert - O X

One-Way Basement Wall-Buttress Analysis and Design

[ 3-3tory Basement Embedded into Soft Soil 1 with multi soil layers
Input File: sample-1.EWD

8: Soil-Free Field Displacement and Seismic Pressure

SECTION SOIL Lateral Wall-Soil SOIL-FREE FILED SEISMIC LATERAL
FROFILE FROFILE STIFFNESS DISPLACEMENT PRESSURE

Buttress

Press [Enter] Key to Continue Next Process !

YIZFE Buttress YH, ESTHH, SEX[HEHA S, XE/7x +ZHY, XUEY

(Ol ofe] "X A== ConWall2] O{F 7IX| M Fofl LA X|He #ZS HET F2Y)



Con&xpert Developed by NEWTECH and ASSOCIATES

Conall £ 31H 11: X|3lQHo] X85l &S

Sample 1: X|3} 3%, HZY X|4t, Dry Area F'H Buttress 27|
@M Conwall(ver 20.1) - Basement Wall/Buttress Design Expert - O X

One-Way Basement Wall-Buttress Analysis and Design

[ 3-3tory Basement Embedded into Soft Soil 1 with multi soil layers
Input File:

11: Design Lateral Pressure on Wall and Slab Reactions

BUTTRESS SOIL EACH NDMINAL EACH LOAD COMEINATION
PROFILE PROFILE LATERAL PRESSURE DESIGN LATERAL PRESSURE

an w. Non-factored 1.0H, 1.6H, 1.0H + 1.0E=xles/R, 1.0H + 1.0E

4,00 w

Lateral

YIZ5E Buttress YH, ESTHH, X|ste|Ho| Z&3t= Asts, &2 B, Z 5=l doE



Con&xpert Developed by NEWTECH and ASSOCIATES

Conlgfall £ 31H 13a: XA ZE

Sample 1: X|3} 3%, HZY X|4t, Dry Area F'H Buttress 27|
@M Conwall(ver 20.1) - Basement Wall/Buttress Design Expert - O X

One-Way Basement Wall-Buttress Analysis and Design

[ 3-3tory Basement Embedded into Soft Soil 1 with multi soil layers
Input File: sample-1.EWD

13a: Required Design Moment Strength and Shear Strength Envelopes

BUTTRESS BENDING MOMENT ENVELOPE, Mu SHEAR FORCE ENVELOPE, Vu
FROFILE Max.[1.6H, 1.0H + 1.0ExIe-R] Max.[1.6H, 1.0H + 1.0ExIe~R]

¢——- Pos. Moment | Neg. Moment —> ¢——— Pos. Shear | Mey. Shear —>

1.040 m

E
4.00m| o 150 kH.m

4,00 w

AZ L E| Buttress YH, X[CHA22FZ = (Moment Envelopes), Z|CiZ 8T Tt T (Shear Envelopes)



Con&xpert Developed by NEWTECH and ASSOCIATES

=

Conlwall T3 SHH 14: EECT 84 X 208Z3x/4AEZE

Sample 1: X|3} 3%, HZY X|4t, Dry Area F'H Buttress 27|
BM Conwalltver 20.1) - Basernent Wall/Buttress Design Expert - d X

One-Way Basement Wall-Buttress Analysis and Design

[ 3-5tory Basement Embedded into Soft Soil 1 with multi soil layers
Input File: sample-1.EWD

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

BUTTRESS RE INFORCEMENT MOMENT CHECK BENDING MOMENT(Mu) AND CAPACITY(pMn)
PROFILE PLACING DETAIL RESULT Max.[1.6H or 1.0H + 1.0E=xIe-R]
Int. Ext. {——— Pos. Moment i Neg. Moment —->
CONCRETE COVER (mm) Mu ~ phMn

4.00 m

4.00 w 10 19

1,079 kH.m

400w

Required Desian Moment

Desiagn Mid Hegative Mow trenath, phn

SZHE Buttress UH, FEHIUZ LM ED HE, 144, 0|3, X §), 2287 /HA 2 Z Z(Envelopes)



Con&xpert Developed by NEWTECH and ASSOCIATES

Conyall 23 3tH 15: HEHED N 2 2 WL E/HAAIMTHZE

Sample 1: X|3} 3%, HZY X|4t, Dry Area F'H Buttress 27|
BM Conwalltver 20.1) - Basernent Wall/Buttress Design Expert - d X

One-Way Basement Wall-Buttress Analysis and Design

[ 3-5tory Basement Embedded into Soft Soil 1 with multi soil layers
Input File: sample-1.EWD

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

BUTTRESS SHEAR LINK BAR SHEAR CHECK SHEAR FORCE(Vu) AND CAPACITY (pUn)
PROFILE PLACING DETAIL RESULT Max.[1.6H or 1.0H + 1.0E=Ie-R1

{——— Pos. Shear | HNeg. Shear —>
Nos Dia @ ver.3 Uulcrit) » pUn

4.00 m

4.00 w

400w

£

Required Desi

YZFE Buttress YW, MTHEIHZYMED HZB, 74, HiIZ 89l 5) 22WUZE/EANMTZE

(Envelopes)



Con&xpert Developed by NEWTECH and ASSOCIATES

Conlg/ell £ 31H 16: #8E EX

==
|
Sample 1: X|3} 3%, HZY X|4t, Dry Area F'H Buttress 27|

@M Conwalliver 20.1) : Basement Wall/Buttress Design Expert - a X

One-Way Basement Wall-Buttress Analysis and Design

developed by HEW [ 3-5tory Basement Embedded into Soft Soil 1 with multi soil layers
Input File: sample-1.EWD

15: Crack Width Envelope

BUTTRESS RE INFORCEMENT SERVICE BENDING MOMENT, Ms BOTH FACE CRACK WIDTH
PROFILE PLACING DETAIL 1.0H Linit Width and Calculated Width
Int. Ext. <——— Pos. Moment i Neg. Moment ——> Exposure Class @ EX2
CONCRETE COVER (mm) Other condition
40 go

0.541 wm C1D

175 kH.m

1.871 m 12

2.151 wm 1D

E
400m| o=d, 11 o3

E
4.00m| D=1, 10 p19

400 nn 1.151 wm 1D




Con&xpert Developed by NEWTECH and ASSOCIATES
Conlg/all £ 31H 17 : RE2ATHHRHE 22

Sample 1: X|3} 3%, H|ZY X[, Dry Area F'H Buttress 24|
BM Conwalljver 20.1) - Basement Wall/Buttress Design Expert — m] X

One-Way Basement Wall-/Buttress Analysis and Design

[ 3-5tory Basement Embedded into Soft Soil 1 with multi soil layers
Input File: sample-1.EWD

16: Effective Moment of Inertia, Ie
BUTTRESS REINFORCEMENT SERVICE BENDING MOMENT, M= MOMENTS OF INERTIA
PROFILE PLACING DETAIL 1.0H GROS3, CRACKED and EFFECTIVE I
Int. Ext. <{——— Pos. Moment | Megy. Moment ——> Exposure Class : EX2

CONCRETE COVER (mm) Other condition
40 80

[
4.00m| O

[
4.00m| DO 0 10 pid9

400w

YZEE X|stely THH, I LM, AHESISREHE/FERHE

]



Con&xpert Developed by NEWTECH and ASSOCIATES

Conlyall 3 31H 18: NI =

Sample 1: X|3} 3%, HZY X|4t, Dry Area F'H Buttress 27|
BM Conwalltver 20.1) - Basernent Wall/Buttress Design Expert - d X

One-Way Basement Wall-Buttress Analysis and Design

[ 3-5tory Basement Embedded into Soft Soil 1 with multi soil layers
Input File: sample-1.EWD

ial and Long—term Def lection Envelope

BUTTRESS RE INFORCEMENT SERVICE BENDING MOMENT, Ms INITIAL AND LONG-TERM DEFLECTIDN
PROFILE PLACING DETAIL 1.0H BY SERVICE MOMENT AND EFFECTIVE I
Int. Ext. <——— Pos. Moment i Neg. Moment ——> Exposure Class @ EX2
CONCRETE COVER (mm) Other condition

40 go CALCULATED DEFLECTION (mm)

175 kH.m

E
400 m| O

4.00 w 10 19

400w

AZHE| Buttress YH, VI AM, ASSESRUE/FURUE



Con&xpert Developed by NEWTECH and ASSOCIATES

Conlg/all T 31H 19 : U2 A

Sample 1: X|3} 3%, HZY X|4t, Dry Area F'H Buttress 27|
BM Conwalltver 20.1) - Basernent Wall/Buttress Design Expert - d X

One-Way Basement Wall-Buttress Analysis and Design

[ 3-5tory Basement Embedded into Soft Soil 1 with multi soil layers
Input File: sample-1.EWD

18: Exterior Basement Wall Reinforcement Design Result
BUTTRESS UERTICAL BAR Flexure SHEAR LINK BAR Shear Side Skin
PROFILE PLACING DETAIL Check PLACING DETAIL Check Longitudinal Bar

Int. Ext. Result for Out-of-FPlane Result Dia @ Max.Spacing
CONCRETE COVER (mm)

4.00 m

4.00 w

400w

ZRE Buttress YU, FEIUZ YN, BZ=HEZN, MTHEIHILM, HUZ=HEZL, d5EHE

rH re



Con&xpert Developed by NEWTECH and ASSOCIATES

Conl/all T 31H 20 : H2HIZ A

Sample 1: X|3} 3%, HZY X|4t, Dry Area FH Horizontal One-Way Wall &4
BM Conwalltver 20.1) - Basernent Wall/Buttress Design Expert - d X

One-Way Basement Wall-Buttress Analysis and Design

[ 3-5tory Basement Embedded into Soft Soil 1 with multi soil layers
Input File: sample-1.EWD

: Exterior Basement Horizontal One-Way Wall Reinforcement Design Result
BUTTRESS UERTICAL BAR HORIZONTAL BAR SHEAR LINK BAR
PROFILE PLACING DETAIL PLAC AROUND SUPPORT

Horizontal CONCRETE COVER (mm) CONCRETE COVER (mm) Dia @ Hor x Ver
One Way Wall Int. Ext. Int. Ext. Reg’'d Aulsqg.mnssg.md

Lxn = 4,200 m

E
400m| o olé @ 450

[
4+.00m| D 0 Dl6 @ 450

400w

YZFE ButtressYdH/WallThH, A AHIUZ LM, +BEIUZLM/HTEINZSY, HTEZ 5P

U 77
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LFT SHBLEA 2T ConSlab S 27AFYT.

ConSlab2| =2 £7%
29 71 QgL AAZ2 PSS (R ZASAY(LY AsE)S HE ol © AF 2737t
2o Ato|7t 20% olst, % /1735571 34f olst, @ YRS SHEFA R @ FIE3

2|E Wol AXste &
Y48 Fto] & RUWET}

ety g2 ZIELE7]E(BS 8110) ol ®QL o]

ounf, Z9 RFEFF FTIYELRI|F(EC2)2 ZAMIAH EH?_

(pattern loading)®}t XX |2 52 1T LR|AZ 3t LR AHAE Q13T
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Py
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jin)
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gt
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7 37t 232EFRVIEY AN Mg =

" gt=, O3 = sF
Hst =H

(KBC 2016, ACI 318) (BS 8110) (AS 3600)

b i Fd 277 o4 3 A7t ol 2747 o|4

QI 27F7te| Zo| %to] 20% 0|5} 15% O|s} 20% O|5}
SIEEE SEX SEX SE=

5tz /n™tE H| 34} o]} 1.25H 0]3}, LL < 5.0kN/m? 2HY 0|5t
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4232 E Ho} AFE H S8} ofd HPY FdHo] XX|d &= ALY 4 o
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Con&xpert Developed by NEWTECH and ASSOCIATES

ConSlab A|ZH &

B Conslabiver 20.1) : Continuous One-way Slab Design Expert

WELCOME Use of Expert ConSlab 1t

Program Name
Version
Usage
Developer

Design Code
Units

¢ ConSlab

¢ Uer 20-1(2020.03.01)

: Design and Verification of Solid One-Way Slab
: NEWTECH and ASSOCIATES

¢ KBC2016 and ACI 318_19 STRENGTH METHOD

International System (SI)

[ Applicable Range and Major Features 1

Continuity Type
Support Type
Loading Type

Required Strength
Design Strength
Bar Placing Type
Bar Cutoff Details
Serviceability

Graphic

Graphic

Graphic

Graphic

Graphic

Graphic

To continue, Click on Me !

: Single or Continuous One Way Solid Slab

¢ Transversal RC Beam, H Beam or Wall

: Uniformly Distributed Loads and-sor Concentrated Loads

: Shear Force and Bending Moment by Detail Analysis Procedure

¢ Shear and Flexural

: Straight Bar or Bent Bar

: Bar Cutoff according to ACI Detailing Manual, SP-66

: Verification of Deflection(ACI 318_19) and Crack(fib Model Code 2010)

: Nonfactored Dead and Live Load Distribution, and Bending Moment Envelope
: Flexural Main Bar Placing Detail, Envelope of Bending Moment and Shear Strength
: Envelope of Bending Moments and Shear Force by Service Loads

: Envelope of Cracking Moment and Effective moment of Inertia

: Envelope of Deflections(Initial Load, Live Load and Long-term Total Load)
: Envelope of Crack Width by Sustained Service Total Load

To return to the main menuw, Click on Me !

ENTER INPUT FILE NAME [.0SD1 7 sample-1

UHIOE THUY U

=

348 559




Con&xpert Developed by NEWTECH and ASSOCIATES

ConSlab 53 21H 1: &3 Xjg U 228ZE

Sample 1: 52 HZSHH, Cpdst XX 7, SEZ U IS

B Conslabiver 20.1) : Continuous One-way Slab Design Expert
Continwous One Way Slab Analysis and Design

[[L 5 3Span Contineous Slab wsVar. Supports 111 Uniformly distributed Load with Point Loads
Input File: sample-1.05D

( UNIT : m, kN, kH/m, kH.m )
24 MPa fy = 500 MPa Cc = 30 30 mm (T~B)

4,000 4,000 4,000 4. 000 4. 000

150 150 150

L LLLLLLLLLLLLKLKLLLL Nonfactored

-49.1 -9
S4E.0 -46.0

U = 1.200D + 1.600L
LLLLLLLLLLLLLLLLLL Maximum BENDING MOMENT Envelope >>>>3>3>3>353030)>

NEETS

1. Agauel M, ZZUo|, XKL FMUHMSEY 23zEw, NS ¥, ZHSLE, ©
Mg & 9lg)

2. WSS BE(SEE, U 6452 M8Y £ YD)

3. BHE(EEE, UE 05 £E

4, 2934 2%




Con&xpert Developed by NEWTECH and ASSOCIATES

ConSlap £ 3MH 2. QHE/Y A Zqt
Sample 1: 52T GI& &R E, CHUSH XKL, SEZ U US3F

B Conslabiver 20.1) : Continuous One-way Slab Design Expert - O X

Continwous One Way Slab Analysis and Design

[ 5 Span Contineous Slab w-Var. Supports 1 Uniformly distributed Load with Point Loads
Input File: sample-1.05D

seloped by HEW

Light Green Lines => Required Strengths C UNIT : mm, m, kN, .m )
Target Flexural Strength RBatio = MuspMn = 0.95

Twpe 2 Twpe 2 Type 2

L LLLLLLLLLLLL<<<<< FLEXURAL MAIN BAR PLACING DETAIL >>333333233333333>
Bar cutoff details must verified to provide required development of reinforcement.

-46.0  -46.0

<<<< ENVELOPE of REQUIRED SHEAR STRENGTH and DESIGN SHEAR STRENGTH >>>>

ejeel FH, ZZHEO0|, X[X|F ", EI JMEHREED, TR 4RED, SYR 4RED)
7

rA
L
oy
H1
N
nx
.-
rA
rn
oy
H1
HI
Hl



Con&xpert Developed by NEWTECH and ASSOCIATES

ConSlab £ 21H 3: AIEH ZHEE 2I¢t ARUEQ} HMEHH

Sample 1: 52H AXSejH CtYst XX, §

B Conslabiver 20.1) : Continuous One-way Slab Design Expert

Continwous One Way Slab Analysis and Design

reloped by HEW [ 5 Span Contineous Slab wVar. Supports 1 Uniformly distributed Load with Point Loads

C UNIT : mm, m, kN,

(Unit : kN.m)

Input File: sample-1.05D

LKL LLLLLLLLL ENVELOPE of MOMENTS by SERVICE LOADS >>>3>>3>3>3>3030>

(Unit : kN

€{{<{{<{<L<L<L<< ENVELOPE of SHEAR FORCES by SERVICE LOADS >>3>>3>3>3>3>>

AREE

1. dagalEol SH, AZHZO|, KXY WA, BED MMEHRED, ¥
2. At3HE0] o3 HBUE BE(AHE, BIHE, B85

3. L3S0 O[3t MEHE B




Con&xpert Developed by NEWTECH and ASSOCIATES

ConSlab =3 21H 4: AI28d ZEE 9IS FR2AITHHRHE

Sample 1: 52H AXSejH CtYst XX, §

B Conslabiver 20.1) : Continuous One-way Slab Design Expert

Continwous One Way Slab Analysis and Design

reloped by HEW [ 5 Span Contineous Slab w-Var. Supports 1

C UNIT : mm, m, kN,

(Unit : kN.m)

Uniformly distributed Load with Point Loads

Input File: sample-1.05D

€<{<<<<<<< BENDING MOMENT by SERVICE LODADS and CRACKING MOMENTS >>>>>>>>

€<{<<{£<<<<<< GROSS, CRACKED and EFFECTIVE MOMENTS OF INERTIA >>3>>3>>3>3>>

AREE

1. AL SH, FZUO|, KXY B, DI MMGHEED, ST 4RHI,
2. HBOIE0| o URUE ET(DYF, TOEF, F015), 2Y 2UE, HYH 2Y
3. HHERAIRHEH Y 1, 2Y I, LHAE0 U 1, S50 St 1,

Time Deperdent




Con&xpert Developed by NEWTECH and ASSOCIATES

ConSlab =3 31H 5. MHo cist HEZD}
Sample 1: 52H AXSejH CtYst XX, §

B Conslabiver 20.1) : Continuous One-way Slab Design Expert - O X

Continwous One Way Slab Analysis and Design

[ 5 Span Contineous Slab w-Var. Supports 1 Uniformly distributed Load with Point Loads
Input File: sample-1.05D

4,000 4,000 4. 000

150 150

€{{<{££<£L<<<{ Short—ternm Deflection(Initial Load Deflection) >>>3>3>33>
(Dead Load, 100+ Live Load and Total Load)

Permissible Ratio : L-180 or L-360
{LLLLLLLLLL44<< Immediate Def lection due to Live Load >3>333333333333>
(100 Live Load)

Permissible Ratio : L-480 or L-240
{LLLLLLLLLLLLL¢<<<4< Long—term Total Deflection >33333333333333333330
(Delta-L) + 2.0(Delta-D) + 2.00(Delta-Ls)

100 of the live load is sustained 60 months on slab

AR
1. AL EEO| S, FZHUo|, XIXIE Y

2. 2 NBABDHE, BOIS, FOAF)0 oA £INY £
3. HOHE0l o3 ZANY £E

4. BEHE00 o3 WIINY 22



Con&xpert Developed by NEWTECH and ASSOCIATES

ConSlab £ 21H 6: ZHO|| CHE

Sample 1: 52 AKSejd CrFsh X|X| &,

B Conslabiver 20.1) : Continuous One-way Slab Design Expert

Continwous One Way Slab Analysis and Design

[ 5 Span Contineous Slab w-Var. Supports 1

seloped by HEW

C UNIT : mm, m,

Uniformly distributed Load with Point Loads
Input File: sample-1.05D

Sustained Load = DL + 1.00LL
{{{L{L{L{<{< ENVELOPE of MOMENTS by SUSTAINED SERVICE LOADS >>3>3>3>3>>

[ Exposure Class 1
EX1 : Dry air or protective membrane

dering Limit 0

100 of the live load is sustained 60 months on slab
<<{<<<<< ENVELOPE of CRACK WIDTHS by SUSTAINED SERVICE TOTAL LOADS >>>>>

HEE2E

1. d5gegel FH, FZHE0|, XX|F "y, ED dMEHREED, TR 4RED, SYF 4RED)

2. M8st30f ot ERUE RERYHT, oS, Fo15) ©€ RUEFSEY 0|1nd), MAE 2ER
HE(FSIT 1)

3. X|&5tS0 2ot #ER RE(ZEYENE MZE FE), XXF HOMe FEFEM HM), S82EE
HEM AH2 FEIETHA HEi, 54 FE2 S FEYE, 2242 EC29 6> 0.60,/E,2 ¢
YEISHYH 2E8F



Con&xpert Developed by NEWTECH and ASSOCIATES

ConBasement?| HL{FHCIZ

ACl 318-19&= CtS1t 20| HZAZIRACE



