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Fig. R18.10.3.1—Determination of shear demand for walls with hy/Ay > 2.0 (Moehle et al 2011).

22 Etabs-SAP.ir


https://etabs-sap.ir/

wva.‘:\w%rm

51990 S, 30 b g9 Slog s &35 ¢ YL Gadgo I (S 5 Jas o b -

4 51930 49 8,19 Slagw Wl 9 &F Cunl (G digF & b (RB1g Rjgi P8 °
WS (0 o 2 ) o

(Sgu Sbml 51930 b 33 LSy KT o 4OT gl ¢ )T 593b R L
b il 3wl (Jlost o g9 59

23 Etabs-SAP.ir


https://etabs-sap.ir/

e Wy s @ yo

4 Ay 9 0399 (g pui ylio Wil 5 1935 9 B plois by 40 (Swold WS o0 -
ol (1) sl 90 @dado YU Olids Slass

/ w,=1For h /L, <2

w,=0.9+n./10 For n,< 6

" w,=13+n/30 < 18 Forn,>6 sSwoliss Wl ol pus © 590 43

. ‘w,=1.2+n/50 =< 1.8 For n,>6 Soolis oo oLt 090 40

/

OQ'N 0§ 9 ACI318 gL &Q‘) ae‘

24 Etabs-SAP:

D)',DA é’ﬂ bu'” o n, 2 0.00028 hwcs


https://etabs-sap.ir/

LSJ:Q*@JJ‘J

25 Etabs-SAP.ir

>
(%)

O o0 NOUL S WN -

N Y =
U b W N BEFEL O

1.1

1.3
1.4
1.5
1.5
1.6
1.6
1.6
1.7
1.7
1.7
1.8
1.8

W, Sl wy (Sl

1.1
1.2
1.3
1.4
1.5
1.34
1.36
1.38
1.4
1.42
1.44
1.46
1.48
1.5

wva:‘w.‘%,w


https://etabs-sap.ir/

‘<

P o 3 o po (3l (B F S 0 bl (g (i ACT Gl ()
355 S po

oL b (P 5199) SB HLd 4190 » 9,lg JL & Jb> oy (Y
) W o 90 O3 Jlost @ b il

S0 sl Wi e Soo 39 (51 05 (W p Cuoglio Bl o po (Y
! 00 35 wuts P=0.75 o9& 4 $=0.6

26 Etabs-SAP.ir


https://etabs-sap.ir/

‘<

(0 il (50 3.0 45 (o ) W i 90 IWie SIS © agi b (F
P> 4190 iy Se imd Aol T A Cad S g
Do o0 3x0.6/0.75= 2.4

09 W93 2.1 JO1uo i 93 WU i po 4l O Gyl lu gl (O

G 4ol ool ot b (Jg 0999 ACI318-19 aoli cpuiT 90 Wi c! (P
(5598 JW V) Cond o1 21 p 3¥ 10 50T 595 49 IBC ENf

27 Etabs-SAP.ir


https://etabs-sap.ir/

28 Etabs-SAP.ir

ETABS 40l 9 40 Jlos! 095


https://etabs-sap.ir/

LSJ:Q*@JJ‘J

29 Etabs-SAP.ir

35— WS o5 Llx ETABS2019

Mpr / Mu ML}A

ETABS Shear Wall Design

ACI 318-19 RPier Des

Pier Details

Story ID | Pier 1D

Centroid X (cm)

Centroid ¥ (cm)

Length (em)

Thickness (cm) | LLRF

Stary1 P1 800 0 300 58 867 1
Material Properties
E.(kgficm®) | f.(kgficm?) | LLWt Factor (Unitless) | f,(kgficm?) | f . (kgficm?)
238800 250 1 4000 3400
Design Code Parameters
o, D @, @, (Seismic) 1P pax IP e P o
08 085 0.75 Q.75 0.04 0.0025 08
Pier Leg Location, Length and Thickness
Station 1D Left X, | LeftY. | RightX; | RightY; | Length lThickness
Location cm cm cm cm cm cm
Top Leg 1 450 750 0 300 40
Bottom Leg 1 450 750 o] 300 40
Flexural Design for P, M; and M,
Station | D/C | Flexural P. M. M.
kgf | kgf-cm kgf-cm
Top 0.672 DWalS8 |51883.31 0 -89220244 67
» Dwmsu 8333831| 0

Shear Design

Station 1D Rebar | Shear Combo Py M, V. oV, oV,

Location cm?lem kgf kgf-cm kof kgf kgf
Top Leg 1 0.1 DWalS4 30440.51| -4179050.68 | 151761.26 | 113166.48 | 180696 .48
Bottom Leg 1 0 DWalS4 41240 51| -4870T437.72 [ 151761.28 | 113168 48 | 1800800 48
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E Interaction Surface (ACI 318-19)

Display Options
(®) Show Design Code Data

EEEE) © inciude P

(C) Show Fiber Model Data

O Exclude Phi
‘ (O Exclude Phi and Increase Fy
Curve Data

Point P torf M2 torf-m M3 tonf-m
1 17011517 | 0 0

2 1701.1517 0 6489317
3 1637.2879 0 978.9471
a 14432177 1216.9144
5 1247.7486 0 1363.3569
E 1050.0152 0 1419174
7 990.5651 0 1601.2502
) 906.3299 0 1712.6956
9 6328116 ' 0 13822878
10 358.1453 0 9136013
1 537215 0 0

LUK

Cuve#l Odeg B | M

3D Interaction Surface

Plan 315 ' deg
[=]
, [=]
Elevation 135 = deg
3D MM PM3  PM2

Current Interaction Curve

E+3

400 -

350 -

3.00 -

2.50 -

2,00 -

150 -

1.00 -

0.50 -

0.00 -

0.50 4 I 1 1 1 1 1

-0.500.00 0.501.00 1.50 2.00 2.50 E+3
M (tonf-m)

P (tonf)

[(1513.986, 2421.0526)
[[] Superimpose Dashed Fiber Curve

Note: Compression is positive in this form.

| Done
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n=5-> w,=0.9+n/10=1.4

M, /M,z=1905/1454=131 < 1.5 > Q=15

w,Q =14x15=2.1 < 3.0
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E Wall Pier Design Overwrites for ACI 318-19 *

item Description
ltem Value Design this Pier A

4

5 | Section Bottom P1-ST1
6 | Section Top P1-5T1
7 | Check/Design Reinforcing Check
8 | Check Compression Block Depth for BZ? No

Explanation of Color Coding for Values
Blue: Al selected items are program

determined
Black: Some selected items are user
Set To Defaul Values Reset To Previous Values defined
Alitems | Selectedtems | | Alltems | Selectedtems | Red:  Value that has changed during
the current session
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$ )Su.c. J J‘J
[3 shear Wall Design Preferences for ACI 318-19 X
ftem Description
A The strength reduction factor for shear
- . il . in structures that rely on special
01 |Design Code ACl 318-19 moment resisting frames or special
2 : ‘ reinforced concrete structural walls to
02 | Multti-Response Case Design : Step-by-Step - Al ‘ Sl et ik efincts.
03 |Rebar Matenal Alll
04 | Rebar Shear Material ‘ All
05 |Design System Rho ‘ 1
06 |Design System Sds | 0
07 | Importance Factor | 1
08 |System Cd 5
)-“ - Je ‘;’| ).b (5‘ e 09 | Wal Ductiity Type | Special Structural Wall
S * * 10 | Phi (Tension Controlled) 0.9
G LJ"‘L’ )| ‘5,.0); )|9.1.> 11 | Phi (Compression Controlled) | 0.65
= 12 | Phi (Shear and/or Torsion) 0.75
d.»lS‘d..‘? SIEN< & Ylg [» 13 |Phi (Shear Seismic) 0.75/ 2.1 |
. 14 | Pmax Factor 08
b | polass |
o e & ' 15 | Number of Curves 24
16 | Number of Points ; 1
17 | Edge Design PT-Max 0.06 Explanation of Color Coding for Values
18 |Edge Design PC-Max 0.04 v Blue: Default Value
Black: Not a Default Value
Set To Default Values Reset To Previous Values
Altems | Selectedtems . Altems | | Selectedfems | Red:  Value that has changed during
e ~ : L ' the current session
oK Cancel
34 Etabs-SAP.ir
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&S J:Q.d.c ) J‘J
asb ETABS Shear Wall Design asb
ETABS Shear Wall Design g 9 .
v ACI 318-19 Pier Design
ACI 318-19 Pier Design l S J 9| 9 Ky J 9‘
- Pier Details ¢
Pier Details
Story 1D | Pier ID | Centroid X (cm) | Centroid Y (cm) §j Length {(cm) | Thickness (cm | LLRF
Story 1D | Pier ID | Centroid X (em) | Centroid ¥ (cm) | Length (cm) | Thickness (cm) | LLRF
Stery1 P1 600 0 300 56 687 | 1
Stary1 P1 600 Q 300 58.667 1 e ——————————————
Material Properties
Material Properties
E.(kgficm®) | f.(kgflcm®) | LLWt Factor (Unitless) | f,(kgflem®) | f, (kgficm®)
E.(kgflem?) | f.(kgficm®) | LLWt Factor {Unitless) | f,(kgflem?) | f.(kgficm?) —— — ; pr— 800
238800 250 1 4000 3400
Design Code Parameters
Design Code Parameters
®, . ®», o, (Seismic) | Pus | Pun | Pun
@y @ @, (Seismic) Puax | Pun | Pua 0.8 0.65 0.75 0.357143 [ 004 [oo0025 | o8
08 0.65 0.75 0.04 0.0025 08
Pier Leg Location, Length and Thickness
Pier Leg Location, Length and Thickness
9 0 Station | ID | LeftX. | LeftY, | RightX: | RightY: | Length | Thickness
Station ID LeftX, | LeftY. | RightX; | RightY; Length Thickness Location cm cm cm cm cm cm
Location cm cm cm cm cm cm Top Leg 1 450 750 0 300 40
Top Leg 1 450 ] 750 0 300 40 Bottem Leg 1 4580 750 0 300 40
Bottom Leg 1 450 0 750 0 300 40
k Flexural Design for P, M, and M,
Flexural Design for P, M; and M Station] D/C | Flexural P, M. M.,
Station| DIC |Flexural| P. | M. M. kof | kgf-cm |  kof-cm
kgf | kgf-cm kgf-cm Top 0672 | DWalS8 |51883.31 0 -00220244.67
Top 0872 DWalS8 |51863.31 0 00270244 BT Beottom 0.985 DWalS8 (6333821 0 -145412883
Bottem | 0995 | Dwalse |8323821 D -1454126883 )
Shear Design
Shear Design Station Shear Combo | P, M. V. oV, oV,
Location kgf-c kgf k kgf
Station D Rebar | Shear Combo | P, M, ' DV, oV, - kof gi-cm g of 0
Location kgf kgf-cm kgf kgf kgf Tep DWalS4 30440.51| -4170050.98 | 151761.26 | 5380309 | 151761.28
Tep DWalS4 30440 51| -4170050.88 | 151761.28 | 113108 48 | 180606 48 Bettam DWalS4 41240.51 | 49707437.72 [ 1517€1.28 | 53802.09 151761.28
. DWalS4 4124051 | -48707437.72 [ 151781.28 | 113108 48 | 180606 48
35 Etabs-SAB.if
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ETABS Shear Wall Design

E Wall Pier Design Overwrites for ACI 318-19

ftem Description

Length Top

Value
01 | Design this Pier? Yes
02 | LL Reduction Factor
03 |Design is Seismic?
04 | Pier Section Type Simplified T and C
05 | Thick Bottom
06 | Length Bottom
07 |DB1 Left Bottom
08 | DB2 Left Bottom
09 |DB1 Right Bottom
10 |DB2 Right Bottom /
11 | Thick Top 40
» 12 |Length Top 3501
13 | DB1 Left Top 0
14 | DB2 Left Top 0
15 | DB1 Right Top 0
16 | DB2 Right Top 0
17 | Material C25
18 |Edge Design PT-Max 0.06
Set To Default Values Reset To Previous Values
All tems | Selected ftems Selected tems
Cancel

36 Etabs-SAP.ir

Explanation of Coler Coding for Values
Blue: Al selected items are program
determined
Black: Some selected items are user

defined

Red: Value that has changed during
the current session

ACI 318-19 Pier Design

Lo Jol aid

~T&C gy,

Pier Details
Story ID | Pier ID | Centroid X {cm) | Centroid Y (cm) | Length (cm) | Thickness (cm) | L
Story1 P1 800 0 200 56.667 1

Material Properties

E. (kgflem®) | F.(kgflem®) | LLWt Factor (Unitless) | 1, (kgficm?) | 1. (kgficm?)
238800 250 1 4000 3400
D,
@, [ L @ (Seismic) A 1P e Puax
0.9 0.85 07 0.357143 0.0025 08
Pier Leg LoCatio
Station 10 Left X, | LeftY, Thickness
Location cm cm cm
Tep Leg1 450 0 40
Bottom Leg 1 450 0 40

Flexural Design for P and M, —Tension Reinforcement

Station | Edge Length | Rebar Area | Tension P. M.
Location cm cm? Combo kgf kgf-cm
Left Top 58.867 108.07 DWalS5 [51863.31| 00220730.83
Right Top 58.887 108,07 DWalS8 |51883.31| -06220244 87

Left Bat 80 140,81 DWalS5 [83338.31] 14541317598
Right Bot 80 140 8 DWalS8 [83338.31] -145412883

Flexural Design for P and M. —Compression Reinforcement

Station | Edge Length = Rebar Area | Compression | P, M,
Location cm cm? Combo kgf kgf-cm
Left Top 56.687 44,45 DWalS4 06151.08 | -99226102.14
Right Top 58.667 44,45 DWalS3 |aa151_na 09220622 38
Left Bot 80 115.35 DWals4 |a«51 08| -145412801
Right Bot 80 115.36 DWals3 |a«51.ua 145413258.00
Shear Design
"~ Station | ear Combo | P, M, v, oV, oV,
Location kgf kgf-cm kgt kgf kgf
Top DWalS4 80151.08 | -00220182.14 [153044.8| 7838271 | 1530448
Bottom DWalS4 B4451.08| 145412801 [153044.9| 52886.6¢ | 1530448
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ETABS Shear Wall Desigr 92 &b ETABS Shear Wall Design PI° &4
ACI 318-19 Pier Design ACI 318-19 Pier Design J-*.?
Pier Details Pier Details
Story 1D | Pier ID | Centroid X {cm) | Centroid Y (cm) | Length (cm) | Thickness (cm) | LLRF Story ID | Pier ID | Centroid X (em) | Centroid Y (cm) | Length (cm) | Thickness (cm) | LLRF
Stary2 P1 800 0 300 5e.007 1 Story2 P1 800 0 200 56.867 1
Material Properties Material Properties
E. {Ilgl’k:m‘] e [kﬂﬂﬂ'ﬂx} Lt.Wt Factor (Unilless] f,- (kgi.'cm‘} f,. (Ilgl.'cm’} E. {kg"ﬂl’l’l:‘] f. {kqf."cm‘} Lt.Wt Factor (Unilless] f:_ {Ilgi."cm'} '" (Ilgf.'i:m‘}
238800 250 1 4000 3400 238800 250 1 4000 3400
Design Code Parameters Design Code Parameters
L 1 L @, @, (Seismic) } | 1P P s L ﬂ: @, @,{s&ilmiﬁ] | IP 1P e P naax
08 0es 075 075 004 |00025 | o8 08 0es 078 0.287143 004 | 00025 | o8
Pier Leg Location, Length and Thickness Pier Leg Location, Length and Thickness
Station ID LeftX, | LeftY. | RightX, | RightY; | Length Thickness Station D LeftX, | LeftY. | RightX, | RightY; | Length | Thickness
Location cm cm cm em cm cm Location cm cm cm cm cm cm
Top Leg 1 450 0 750 0 300 40 Top Leg 1 450 0 750 0 300 40
Bottom | Leg1 450 0 750 0 300 40 Botom | Leg 1 50 0 750 o 300 20
Flexural Design for P, M; and M Flexural Design for P, M; and M
Station [ D/C [Flexural | P, | My M. Station| DIC |Flexural| P, | M, M.
kgf  kgfcm | kgfecm kgf | kgf-em | kgf-cm
Top | 0203 | DWeiS0 |37070.38] O |-58006683.67 Top | 0.393 | DWaiSe |37070.38| 0 | -58008583.57
Bottem | 0888 | DWalS8 |4044538| 0 101204174 —— TR TR T B 01308174
Shear Design Shear Design
LS“t:_"‘ Shear Cambo :; ) :,";m : p :Vf‘ ::l" Station | ID | Rebar | Shear Combo | P, M, V. oV, ov,
ocation 9 g v g Location cmi/cm kof kgf-cm kof kgf kaf
. a8 1 ,
Top DWaiS4  [21706.01] 33260736 |130284.66 | 113166.48 1::: :: Top | Leg1 [ 0234 DWaiSé  [21708.01| 33260736 | 130284.86 | 5380300 | 130284.86
Sottem DWaiS4  [32590.01] -38450323.48 | 130284.00 | 11318048 : Bottom | Leg1 | 0.22 DWalS4 3250801 -38450222 48 | 130284.80 | 52003.00 | 12028490
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o il ETABS Shear Wall Design ® g aab
ETABS Shear Wall Design °9* ACI 31819 Pier Design
ACI 31819 Pier Design Ju8 Pier Details S
Pler Detalle Story ID | Pier 1D | Centroid X (cm) | Centroid Y (cm) fLength (cm) | Thickness (cm)
Story ID | Pier 1D | Centroid X (ecm) | Centroid ¥ (cm) | Length (cm) | Thickness (cm) | LLRF Story3 Pi 800 0 300 48 887
Storyd | Pi 600 0 300 46087 1
=y Material Properties
Material Properties E.(kgficm?) | F.(kgfiem?) | LLWt Factor (Unitless) | f,(kgfiem?) | f,,(kgficm?)
E.(kgflcm®) | F.(kgficm®) | LLWt Factor (Unitless) | f,(kgficm®) | f,,(kgficm?) 238800 250 1 4000 3400
1
238800 250 2000 400 Design Code Parameters
o, ®. @, @, (Seismic) Pust | Pus | Pus 0 065 0.357143 N oos |o0o0025 | os
7 7 .
o8 008 | o78 o 004 |00025 | o8 Pier Leg Location, Length and Thickness
Pier Leg Location, Length and Thickness Station | ID | LeftX, | LeftY. | RightX, | RightY;  Length | Thickness
Station | ID | LeftX, | LeftY. | RightX; | RightY;  Length | Thickness Location em cm em em em em
Location cm cm cm cm cm cm Tep Leg 1 450 o 750 0 300 30
Ton o1 e 5 — 5 200 20 Bottom | Leg1 450 ) 7850 0 300 30
Bottom | Legt 450 ° 780 0 300 30 Flexural Design for P, M; and M
Flexural Design for P, M; and M Station | DIC Flexural P, M. M.
Station | DIC | Flexural | P, M. M., kof | kgfem | kgf-cm
kgf | kgf-cm kgf-cm Top 0.154 | DWaIS5 |28124.87 0 266874250.08
Tor | 0154 | Dwaiss [2612487| 0 | 2667425008 Botom | 037 | DWaiS5 |3857487| 0 | 6211562008
Bottom | 037 | DWalS5 |35574.87| © | 62115620.08 Shear Design
Shear Design Station 1D Rebar | Shear Combo P, M, V. V. v,
| 2, : f K
Station | ID Shear Combo | P, M. V. oV, oV, Location S kof kgf-cm ke kaf of
Losation kof kgf-cm kgf kaf kaf Top Leg 1 E DWaiS4  |12248.04| 9672825.28 | 116034.44 | 40427.33 | 11603444
Tor oo Swase  Tizsas 04| 67283538 116034 34 | saser 38 19557536 Botlom | Leg1 DWaiS4  |20348.04| 2513750730 | 116034 44 | 40427.33 | 118034 44
38 Etah&’@ﬂp |er 1 OWaiS4 20348.04 | -25137807.30 | 110034.44 | 84807.30 | 142272.30 Number of legs where shear force exceeds max allowed (top, bottom) =1, 1
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E Wall Pier Design Overwrites for ACI 318-19
Value
01 | Design this Pier? Yes
02 |LL Reduction Factor
03 | Design is Seismic?
04 | Pier Section Type Simplified T and C
05 | Thick Bottom 30
06 |Length Bottom
07 | DB1 Left Bottom 0
08 |DB2 Left Bottom 0
0% | DB1 Right Bottom 0
10 |DB2 Right Bottom
11 | Thick Top
» 12 | Length Top

13 |DB1 Left Top 0
14 | DB2 Left Top 0
15 | DB1 Right Top 0
16 | DB2 Right Top 0
17 | Matenal C25
18 |Edge Design PT-Max 0.06

Set To Default Values Reset To Previous Values

Alltems | Selected tems All tems Selected tems
0K Cancel

Pier Details
Story ID | Pier ID | Centroid X (cm) | Centroid Y {(cm) | Length (cm) | Thickness (cm) | LLI T & C o lJ
tem Description Story2 P1 800 0 200 48 887 1 w 9) ”
Length Top Material Properties
E.(kgflem?®) | r.(kgfiem®) | LLWt Factor (Unitless) | f, (kgticm?) Iz (kgtiem?)
238800 250 1 4000 3400
Design Code Parameters
@4 L @, @, (Seismic) 1P yax 1P e P ranx
0.9 0.65 0.75 0.357143 0.04 0.0025 0.8
Pier Leg Location, Length and Thickness
Station 1D LeftX, | LeftY. | RightX: | RightY:
Location cm cm cm em
Tep Leg 1 450 o 750 Q
Bottom Leg 1 450 [+] 750 0
Flexural Design for P and M; —Tension Reinforceme
Station | Edge Length | Rebar Area | Tension P, M.
Location cm cm? Combo kgf kgf-cm
Left Top 30 18.53 DWalS5 |26124 87 | 26674250.09
Right Top 30 19.52 DWalS8 |26124.87 |-268723065.92
Left Bot 45 51.83 DWalS5 |35574.87 | 62115620.08
Right Bet 45 61.83 DWalS8 |35674.87|-82115345.06
Flexural Design for P and M; —Compression Reinforcement
Explanation of Color ( Station | Edge Length | Rebar Area Compression P, M.
Blue: Al selected Location cm cm? Combo kgf kgf-cm
determined Left Tep 30 0487 DWalS4 34833 18 | -28873018 57
Black: Some selec Right Top 30 087 DWalS3 34833 16 | 26874207 41
defined Left Bot 45 .7 DWalS4 47433 18| 82115260 28
Red: Value that h Right Bet 45 3.7 DWslS3 47423.18| 821156885.91
the current
Shear Design
Station Shear Combo Py M, Y. V. DV,
Location kgt kgf-cm kaf kgt kgt
Tep DWalS4 3483316 | -2687301857 | 11813794 | 4718522 | 118137.04
Bottom DWalS4 4743318 | -82115200.26 | 118137.04 | 4718522 | 118137.04
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(b) Section A-A
Fig. R18.10.2.3—Wall boundary regions within heights where lap splices are not permitted.
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Fig. R18.10.2.4—Locations of longitudinal reinforcement required by 18.10.2.4(a) in different configurations of wall sections.
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.“)'é)lﬁﬂ‘\e)lg(C) 5,!...94.;0 J,b,épls‘slbé,ﬂ,om °
Boundary Element Check (ACI 18.10.6.3, 18.10.6.4)
Station ID Edge Governing P, M, Stress Comp | Stress Limit | C Depth | C Limit
Location Length (cm) Combo kgf kgf-cm kgf/cm? kgf/cm? cm cm
Top-Left Leg1 | Not Required DWalS3 [30440.51 4179206.29 -4.43 50
Top-Right Leg1 | Not Required DWalS3 |30440.51 4179206.29 9.5 50
Bottom—-Left | Leg 1 39.791 DWalS4 [41240.51 -49707437.72 86.28 50 69.791 | 66.667
Botttom—-Right | Leg 1 39.901 DWalS4 [41240.51 49707581.46 86.28 50 69.901 | 66.667
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2 (g for 1.25f,
(or hook as req'd.)
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o < 0.15f,

ps 28
fy
Ties not required

o < 0.15f,
p> 8. _ 0.007 for £=400 MPa

y
Ties per 18.10.6.5

o > 0.2f. Special boundary
b> h, element required,
16 See Notes.
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anchored 2 [, or 4 in confined core
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*+— e 2 max (c—-0.11,, ¢/2)
/—I‘— h, = max spacing of supported bars < 14 in (355 mm)

| Hoop sets @ s < min {8 in (200 mm), 8d,}, except at yielding locations
where s < min {6 in (150 mm), 6d,}

et T

. i

<+ Hoops/crossties also satisfy requirements
for longitudinal bar restraint

—a
S—

Standard hooks engaging vertical —
edge reinforcement S

(b) Ordinary boundary element where p,,, > 400/f,, psi (2.8/f,, MPa)
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Ash _009',/f 5023 (A 1) f-,
Sbc = VIIT]) Iyt = Vs A(h fy,

).b.;o)%o LgL'.;M;‘) LS'*"J‘: Lch’z:o,.iLm/ " C_;>LMAASh

e s PUOER A,

/ kgf
b, =40 cm f'. =250 651;2 fye = 3400
A, =40 x 40 = 1600 cm? o o
Agy = (40 — 4.0) X (40 — 4.0) = 1260 cm? 5255 38k SEl, 2 o500 550 Ol 250
2= s Sl o368 alols S

cm? Sy ol IS coluw Ag

Asp _ 0.09f'. . 0.09x250 _ 2
1) = b, = 3400 X 40=0.2647 cm*“/cm
Ag
2) Ash = 0.3(-2% ) Cb = 0.3 X (@— )x2—50><40 =0.2381 cm?/cm
S Ach fyt 34

As

Assume: s=10 cm 2> Ay, = 10 X 0.2647 = 2.647 cm? > Th = 0.794 cm? - USE
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ftem Description

The strength reduction factor for shear -

in structures that rely on special
moment resisting frames or special
reinforced concrete structural walls to
resist earthquake effects.

ftem Value
01 | Design Code ACI 31819
02 | Multi-Response Case Design Step-by-Step - All
03 |Rebar Material 7 Al
04 |Rebar Shear Material All
05 |Design System Rho 1
06 |Design System Sds 0
07 |Importance Factor 1
08 |System Cd 5
09 | Wal Ductiity Type Special Structural Wa
10 | Phi (Tension Controlled) 09
11 | Phi (Compression Controlled) 0.65
12 | Phi (Shear and/or Torsion) 0.75
12 [ s
14 | Pmax Factor 08
15 | Number of Curves 24
16 | Number of Points 1
17 | Edge Design PT-Max 0.06
18 | Edge Design PC-Max 0.04
Set To Default Values Reset To Previous Values
All tems | Selected tems All tems | Selected tems
oK | Cancel

Explanation of Color Coding for Values
Blue: Default Value

Black: Not a Default Value

Red: Value that has changed during
the current session
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E Wall Pier Design Overwrites for ACI 318-19

ftem Description

Should ACI 318-19 Section 18.10.6.2
be used for the determination of
whether boundary-zone is at all
needed? If the answer is "No”, the
program uses the Section 18.10.6.3 for
the determination of the need of
boundary-zones. This involves
comparing extreme end compressive
stresses to 0.2*fc’ and 0.15*fc’ per
code. If the answer is "Yes", the
program uses the Section 18.10.6.2 for
the determination of the need. In this
case the program cannot ascertain the
condition of "effectively continuous™
and "single critical section”
automatically. The program assumes
that the user has ascertained those
two conditions and has determined that
the relevant section can be applied. If
boundary-zone is needed, in both
cases the extent of boundary-zones
are determined based on the section
18.106.4.

~

ftem Value
1 | Design this Pier? Yes
2 | LL Reduction Factor 1
3 |Design is Seismic? Yes
4 | Pier Section Type General Reinforcing
5 |Section Bottom P1-ST1
6 |Section Top P1-ST1
7  |Check/Design Reinforcing Check
» 8 |Check Compression Block Depth for BZ? No
Yes
Set To Default Values Reset To Previous Values
Alltems | Selectedtems | Altems | Selectedtems |
Lok | [ cancel |
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Explanation of Color Coding for Values
Blue: All selected items are program
determined

Black: Some selected items are user
defined

Red: Value that has changed during

the current session
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C/2 0.2,
' Boundary Element Check (ACI 21.9.6.3, 21.9.6.4) '

Station ID Edge Governing P. M., Stress Limity C Depth | C Limit

Location Length (cm)j Combo kgf kgf-cm cm cm

Top-Left Leg 1 11.574 ECOMB14 | 129726.7 |-1668378.37 23.148 25.778

Top-Right Leg 1 11.813 ECOMB14 | 132453.09 | 2872882.51 23.413 25778
Bottom-Left Leg 1 12.562 ECOMB14 | 142238.25 | -2842077.07 24.162 25.778
Botttom-Right | Leg 1 12.807 ECOMB14 | 144690.71 | 6869575.38 24.407 | 25.778
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Yes 4y ¥ ol
Boundary Element Check (ACI 21.9.6.2, 21.9.6.4)

Station ID Edge Governing P. M, Stress Comp | Stress Limit /C Depth

Location Length (cm)]| Combo kgf kgf-cm kgf/cm?® kgf/icm?

Top—-Left Leg 1 Not Required §| ECOMB12 131619 -49759.52 28.92 50 23.301

Top-Right Leg 1 Not Required || ECOMB12 | 132453.09 | 2872882.51 60.57 50 23.413
Bottom-Left Leg 1 Not Required J| ECOMB14 | 142238.25 -2842077.07 62.34 50 24.162

Botttom-Right | Leg 1 N\ Not Required)| ECOMB14 | 144690.71  6869575.38 107.76 50 24.407
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Horizontal beam reinforcement at wall /— A,q = total area of reinforcement in
i)
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does not develop fy — each group of diagonal bars

e
) 53 A
®
SE[] |
@« /Ya Note:
i i | For clarity, only part of the
i required reinforcement is shown
<> h % on each side of the line of
= symmetry.
il
T
~—Wall boundary
| J dp reinforcement
(s A : (s
- ‘,‘n —
Elevation
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/— Transverse reinforcement

spacing measured perpendicular

I ] _to the axis of the diagonal bars
I not to exceed 350 mm

oLe \
) Transverse reinforcement

spacing measured perpendicular
to the axis of the diagonal bars

’ | | e not to exceed 350 mm

2 b, /2
2
! !
by
Section A-A

Fig. R18.10.7a—Confinement of individual diagonals in coupling beams with diagonally oriented reinforcement.
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\ s Note:
nd B Consecutive crossties engaging the same
“oleel longitudinal bar have their 90-degree hooks
on opposite sides of beam.
XL oo ele *
g n /—Transverse reinforcement
‘ spacing not to exceed 200 mm
@ » 2 L)
Transverse reinforcement
spacing not to exceed 200 mm Z=
Section B-B

Fig. R18.10. "b—Full confinement of diagonally reinforced concrete beam section in coupling beams with diagonally oriented
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