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Table R18.10.1—Governing design provisions for
vertical wall segments!’
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of vertical wall : o
segment/length ols 95 .
of vertical wall
segment, (/1,/{,)
o Wl baskd [ 0 <20 ) o Lss
- Wall pier required
-Wal.l.p e to satisfy specified
required to :
satisty specified eolitma cesigh 1y
oL &LQ_, 41 b axtkad hy/,>2.0 st requirements Wall ‘ ! [YL ‘ g0
: or alternative
requirements:
refer to 18.10.8.1
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Table 18.10.3.1.2—Overstrength factor Q, at critical

section
Condition Q.
Mpru"]
Hyes/ €y = 1.5 Greater of
1.5
Hyes/ by < 1.5 1.0

9 90 Sy S lio &5 Cunl (i So e PSINS o OL Sun -
D (o0 A | S gk 40 410 U

18



19

Qv%m%rw

6J§mJJ‘J

et P 0 2b ST @ Joixo pylio K Cund M /M,
il (o0 S @ade 8 (S

1) >1ab Gaa & Camd iy 1999 Cwglio BLAN o po (o) -
WD (0 oyl

Q Oy pld s Wl (9 41990 Cwglio Wlo! Jols g0
o f Q‘nﬂhﬁ 49 @9)&0 )Mﬁ.olgcl>=1 st GS)Q."S 1.25fy



20

Qv%m%rw

6J§mJJ‘J

0 09,319 (5190 Sg A Al &5 00y (Jlym dlade jo ST M e
Al

gl 39 Camd ol (il OverDeisgn ¢ Jlpw aio 2l1b 4> &
Ol walg>

— 553 S gl J18g09 HLAS J S 4l 40 alado 45 (T390 40 (e
b S (G (Wb by 190 g5y JWd) Wb 590 (S
S99 W53 b j S (3l (il A8 T O 590 (5 30 Wy 9



6J§mJJ‘J *

3000
2500 pr

2000 4
dM,

1500
1000 I
500

0 500 M u-1 1000 1500 2000
-500

pr-1 2500

21



G el il ps

6_)5.4.4 JJ‘J
EZF u,i = Vu
—V —— Moments from load
o combination, M,
oo |/ “':55_‘_._ I .
Vi cs N e Amplified moments, Q M,
0 - M,,.cs
Ve,CS v Mu,CS
Mu CcS
H s = —
" Vycs
T~
—\
Critical Y ; —
Section (CS) Vics UMu,cs Vics Vecs M,cs My cs
(a) Lateral  (b) Wall (c) Shear (d) Moment
forces elevation

Fig. R18.10.3.1—Determination of shear demand for walls with hy/Ay > 2.0 (Moehle et al 2011).
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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,=09+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
y . y " 11 | Phi (Compression Controlled ' .
v uﬁb )‘ s )‘9-10 12 :(:: and/or T ) | gj:
o = i (Shear and/or Torsion) .
d.»lS‘d..‘? SIEN< & Ylg [» 13 |Phi (Shear Seismic) 0.75/ 2.1 |
. 14 | Pmax Factor 08
b | polass |
I P | 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 jo o p aaadil (s b Jlas) 6 9o

35

&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
Story1 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
D, . ®», o, (Seismic) | Pus | Pun | Pun
@y @ @, (Seismic) Puax | Pun | Pua 0.8 0.65 0.75 0.357143 004 | 00025 | 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
Boltom 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 | kgfcm |  kof-cm
kgf | kgf-cm kgf-cm Top 0.672 | DWalS8 |51883.31 0 -09226244.67
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
Botlom DWalS4 4124051 | -48707437.72 [ 151781.28 | 113108 48 | 180606 48

Number of legs where shear force exceeds max allowed (top, bottem) =1, 1
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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

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

Pier Details T & C - 9
Story ID | Pier ID | Centroid X {cm) | Centroid Y (cm) | Length (cm) | Thickness {cm) | LLI w )
Story1 P1 800 0 300 56.687 1
Material Properties
E. (kgflem®) | F.(kgflem®) | LLWt Factor (Unitless) | 1, (kgficm?) | 1. (kgficm?)
238800 250 1 4000 3400
D
@, [ L] @ (Seismic) o 1P Puax
0.9 0.85 0.7 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




ETABS jo o p aaadil (s b Jlas) 6 9o

LSJ:Q"'G JJ‘J
pgo aib

ETABS Shear Wall Desigr 92 &b ETABS Shear Wall Design

ACI 318-19 Pier Design ACI 318-19 Pier Design J-*.?
Pier Details Pier Details
Story ID | Pier 1D | Centroid X (em) | Centroid Y (cm) | Length (cm) | Thickness (cm) | LLRF Story ID | Pier ID | Centroid X {(cm) | Centroid Y (¢m) | Length (em) | 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 2400 238800 260 1 4000 2400
Design Code Parameters Design Code Parameters
L 1 m: @, ovthilmiﬁ] } IP yax 1P s P raax (1. mc @, @,{s&ilmiﬁ] | [ - T 1P um P uax
00 s 075 075 004 |00025 | o8 08 065 078 0387143 004 | 00025 | 08

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 cm cm cm cm cm cm Location cm cm cm cm cm cm
Top Leg 1 450 0 760 0 300 40 Top Leg 1 450 0 750 0 300 40
Bettom | Leg1 | 480 © 780 0 i - Botom | Leg1 | 450 ° 750 0 300 40

Flexural Design for P, My and M, Flexural Design for P, M; and M

M. M. Station | DIC | Flexural P. M. M.
kgf | kgf-cm kgf-cm

Top 0.393 | DWalSEé |37970.38 0 -5B905583.57

Station DicC Flexural P.
kgf | kgf-cm kgf-cm

Top | 0303 | DWalSe |37670.38] 0 | -5800658357
Batiom | 0688 | DWaiS6 [4am533) O SlgizcenTe Bottom | 0088 | DWalS8 |4044538] 0O 101204174
Shear Design Shear Design
Stati Shear Comb P M v oV oV
Location RO ket | kotem kot wat vy Station | ID | Rebar | Shear Combo | P, M, v, oV, ov,
Location cm?lcm kgf kgf-cm kpf kaf kgf
Top DWaiS4  |21706.01| 33260736 | 13028466 | 113106.48 | 180606.48
Top Leg 1 ff 0234 DWaiS4  |21706.01| 33260738 |130284.86 | 53003.00 | 130284.66
Bottom DWaiS4  |32500.01| -38450323 48 | 13028400 | 113100.48 | 180000 48
Botom | Leg1 | 0.23 DWaiS4  |32500.01| -38450323 48 | 130284.00 | 53003.00 | 130284.00

37
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o il ETABS Shear Wall Design ® g aab
ETABS Shear Wall Design b . AC| 318-19 Pier Design
ACI 318-19 Pier Design J-'-9 Pier Details !
Pier Detalls Story ID | Pier ID | Centroid X (cm) | Centroid Y (cm) flLength (cm) | Thickness (cm)
Story ID | Pier ID | Centroid X (em) | Centroid ¥ {(cm) | Length (cm) | Thickness (cm) | LLRF Story3 P1 800 0 200 48.887
Staryd | P1 8c0 0 300 40.007 ! Material Properties
Material Properties E.(kgficm?) | f.(kgflcm®) | LLWt Factor (Unitless) | f,(kgflem?) | f,,(kgficm?)
E.(kgficm®) | f.(kgficm®) | LLWt Factor (Unitless) | f,(kgficm?®) | f,,(kgficm?) 238800 250 1 4000 2400
1
238800 250 4000 409 Design Code Parameters
Design Code Parameters [ D @, (Seismic) | 1P yax 1P e P
®- . o, @, (Seismic) Pus | Pus | Puaax 08 0es 0367143 B co4 [oo0025 | o8
7 7 .
09 0es | ors o5 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 em em em cm em
Location cm cm cm cm cm cm Top Leg1 450 o 750 0 300 30
Top g 250 5 750 o 300 30 Botlom | Leg 1 450 0 750 0 300 30
Botlom Leg 1 450 0 780 0 300 30 Flexural Design for P, M; and M-
Flexural Design for P, M; and M- Station | DI/C | Flexural P. M. M.,
Station | DIC | Flexural| P, M. M., kof |kgfem | kgtcm
kaf |kgfem | kgfcm Top | 0.154 | DWaiS5 |2612487| 0 | 26674250.06
Top 0164 DWalS5 |28124.87 ) 28874250 .06 Bottom 0.37 DWalS5 |35574.87 4] 82115620.08
Bottom 0.37 DWalS5 |35574.87 [+ 82115620.08 Shear Design
Shear Design Station D Rebar | Shear Combo | P, M, ' DV, oV,
i 3 : f K
Station | ID Shear Combo | P, M, V. oV, ov, Location U ko kgf-cm ko kof of
Location kgt | kgfcm kg kgf kaf Top | Leg1 E DWaiS4  [12248.04| 967282628 | 116034.44 | 40427.33 | 118034 44
Top Leg 1 DWalS4 12248.04| 967282528 | 118034 44 | 24809728 14227238 Bottom Leg1 DWalS4 20348.04 | -25137507.39 | 118034 44 | 40427.23 118024 44
38 Bcttom Leg 1 OWelioe 20348.04 | 20137507.30 | 110034.44 | 84807.30 | 14227230 Number of legs where shear force exceeds max allowed (top, bottom) =1, 1
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ACI 318-19 Pier Design

*
@ weall pier Design Overwrites for ACI 318-19 Pier Details S (@ G M

Story ID | Pier ID | Centroid X (cm) | Centroid Y {(cm) | Length (cm) | Thickness (cm) | LLI T & C - b
ftem Description Stary3 P1 600 0 200 48,887 1 w 9) ”
tem Value ~ Length Top Material Properties
01 | Design this Pier? Yes E.(kgliem?) | r.(kgliem?) | LLWt Factor (Unitless) | I, (kgtiem®) | 1. (kglicm?)
02 | LL Reduction Factor 238800 250 1 4000 3400

03 | Design is Seismic? Design Code Parameters

04 | Pier Section Type Simplified TandC | o, o, ®, @, (Seismic) M Puw | Pun | Pun
05 | Thick Bottom 30 0.8 0.85 0.75 0.357143 0.04 0.0025 0.8
06 |Length Bottom Pier Leg Location, Length and Thickness

07 | DB1 Left Bottom 0 Station D LeftX, | LeftY. | RightX: | RightY,
08 | DB2 Left Bottom 0 Location cm cm cm cm
1 Tep Leg 1 450 o 750 Q
03 DB1 Fﬁd‘d Bottom 0 Bottom Leg 1 450 [+] 750 [}
10 |DB2 Right Bottom

Flexural Design for P and M; —Tension Reinforceme

11 | Thick Top
Station | Edge Length | Rebar Area | Tension P, M.
» 12 |Length Top Location cm cm? Combo | kgf kgf-cm
13 | DB1 Left Top 0 Left Top 30 19.53 DWalSE |26124 87| 26674250.08
Right Top a0 19.53 DWalS8 |26124.87|-26672065.22
14 | DB2 Left Top 0 Left Bot 458 5163 DWalS5 |35574 87 8211562008
15 |DB1 Right Top 0 Right Bet 45 51.63 DWalS8 |35674.87|-621153456.06
16 | DB2 Right Top 0 | Flexural Design for P and M; —Compression Reinforcement
17 | Matenal €25 Explanation of Color ( Station | Edge Length | Rebar Area Compression P, M.
i . Location cm cm? Combo kgf kgf-cm
18 | Edge Design PT-Max 0.06 v Blue: Al .-ele_cted g g
1 determined Left Top 30 0.87 DWalS4 34833 18| -28872018 57
) Black: Some selec Right Top 30 087 DWalS3 34833 16 | 26674287 41
Set To Default Values Reset To Previous Values defined Le®t Bot 5 207 DWals4 47433 18| 82115200 28
All tems ‘ Selected tems All kems Selected tems Red: Value that h Right Bet 45 3.7 DWslS3 47423.18| 821156885.91
the current
Shear Design
oK Cancel Station Shear Combo Py M, Y. V. DV,
Location kgt kgf-cm kaf kgt kgt

DWal54 34832.16| -26673018.57 | 118137.04 | 47168522 | 118137.04
DWalS4 47433.18| -82115200.28 | 118137.04 | 4718522 | 118137.04

Tep

Bottom
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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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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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Ties not
required —

Ordinary
Boundary
Element

Special
Boundary
Element

2 300 mm
_‘

N

i J S gy 3 ool O yg0 40
p<—=
f Al .
d Syl 4l Job
A
p2—2f'y8 =0.007 for £=400 MPa
I ' -
1 B h
, = 200
| fw ST
Max. > - FE s 3 ’
! N4V, / gitich  then b= 300 mm
\ secti

*
Boundary element ny

near edge of footing

of footing or other support

M
\ P Boundary element near edge

Critical section per 18.10.6.2
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Ordinary
Boundary
Element

Special
Boundary
Element

— o0 2 0.2f¢
Special boundary
element req

in

uired

top and bottom

o < 0.2f,
2.8
> :
s
Ties per 18.10.6.5

Develop for f,, past opening, i

i

!

i

—

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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- le— Iy > max (c - 0.11,,, ¢/2)
: ' h, = max spacing of supported bars < min { 14 in (355 mm)
2
| | rHoop sets @ s < min J b3 59
: | 6d,, longitudinal
|
i — 14-h 355-h
— 4+( 3 ")in; [100+( - ") mm]
16 : 6 in (150 mm)
o ) | v
il — | T  Hoops/crossties also satisfy requirements for
3 ' longitudinal bar restraint and
| A A :
£ T"’ =0.09f/f,;20.3 (Ag - l)j:;
2> Idh or ld! e ch »
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<6in (150 mm)

Straight or standard bar offset,
anchored 2 [, or 4 in confined core

(a) Special boundary element
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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 — . Jc/lyt =V A(h jw

255 05k (95 3l 550 el olue Ag

b.=40 cm f.=25 MPa f,;=340 MPa

A, =40 X 40 = 1600 cm? Sire bl S el A
Ay, = (40 — 4.0) X (40 — 4.0) = 1260 cm? 250 38kn sl 2 050e (5500 lall (S5 D
56 slos Ko o5 aluls S
Asp _ 0.09f'. . 0.09%x25 _ _ 2
1) s = f b, = 340 X (40—-2X%Xx4)=0.212 cm“/cm
2) A g3 _1)Lep —03x G2 1) x Z x (40 -2 x 4)=0397 cm?/em
S Ach fyt

Assume: Ag=1.13 cm > Ay =3x113=339cm? > S=>-=8cm >
USE ®12@8
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E Wall Design Preferences for ACI 318-19 X

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

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 |
oK | Cancel |

73

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.

~

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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Wlod (0 Jpid 0.15 7 b add a0l 9 — NO 4l i il
C/2 0.2,
‘ Boundary Element Check (ACI 21.9.6.3, 21.9.6.4) l
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 S0 24.162
Botttom-Right | Leg 1 Not RequiredJ| ECOMB14 | 144690.71 H 6869575.38 107.76 50 24.407

Ly

c =
600(1.56,/hwes)
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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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ngizomal beam Spacing not exceeding
reinforcement at wall smaller of 150 mm and 6d) A, 4= total area of reinforcement in
does not develop f, — N [ each group of diagonal bars
W 59 B \
Sel ]
® a Note:
1 : For clarity, only part of the
: required reinforcement is shown
<> h ! 3 on each side of the line of
symmetry.
- |
; —Wall boundary
| J 4 reinforcement
b
0 e ~ 4
B L =
Elevation
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W I 69y Pl (955 9 TP S T sl

RS st ] <
oo o Io
\ 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
reinforcement. Wall boundary reinforcement shown on one side only for clarity.





