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Hi.

1t is stated in R18.10.4 that the upper limit of strength to be assigned to
any one member is imposed to limit the degree of redistribution of shear
force. The question is does redistribution of shear force occur between
separated walls located on different vertical planes or the walls should
be on the same plane?

Best Regards,

Amir Ashtari

Dear Mr. Ashtari

This message is in response to your technical question/inquiry.

The provision refers to the redistribution of the shear force in the plane of a
wall. The key word here is “sharing a common lateral force.”
18.10.4.4 For all vertical wall segments sharing a common lateral force, Va

This is only intended to apply to wall segments within the same plane. | don’t
think anyone ever anticipated that this might be applied to wall segments in
different planes.

Sincerely,
Technical Staff
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Dear Amir Ashtari,

This message is in response to your technical question/inquiry.

Mpr and Mu are calculated based on a single load combination, so yes is the
direct answer to your question. For example, if you have 10 load combinations
numbered 1 through 10, Mpr(1) should be divided by Mu(1), Mpr(2) should be
divided by Mu(2),..., and finally Mpr(10) should be divided by Mu(10). Then
you would use the maximum value of those different Mpr/Mu situations.

Sincerely,

Technical Staff
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Thank you for your response.

I have another question. I'll be thankful if you answer it too.

The question is should Vu obtained from each load combination be
amplified by the amplification factor for that load combination or the
maximum calculated amplification factor should be applied to Vu for
all load combinations?

For example, if I have 10 load combinations, should Vul be amplified
by amplification Factorl, Vu2 be amplified by amplification Factor2,...,
Vul0 be amplified by amplification Factorl0?

Best Regards,

Amir Ashtari
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Hi.

According to Table 18.10.3.1.2 overstrength factor for walls with
hwes/lw>1.5 shall be taken as the greater of Mpr/Mu and 1.5. Since
Mpr for walls should be calculated taking into account the axial load,
its value is different for different load combinations. The question is
should Mpr and Mu be obtained from the same load combination?

I appreciate your taking time to read and answer my question.
Best Regards

Amir Ashtari



1)

Hi.

It is stated in section 18.10.3.1.1 that Vu is the shear force obtained from
code lateral load analysis with factored load combinations.

Also, according to section 18.10.3.1 Vu should be amplified by applying
overstrength and dynamic shear amplification factors. The question is
which part of Vu should amplified, only the seismic shear force or the
whole shear force obtained from the load analysis with factored load
combinations?

[ appreciate your taking time to read and answer my question.

Best Regards,
Amir Ashtari

2)
Dear Amir Ashtari,

This message is in response to your technical question/inquiry.

Vu is the shear force determined from the load combinations in Chapter

5. Thus, the amplification is applied to the Vu from the load combination, not
the seismic load by itself. It is, of course, expected that the
earthquake/seismic load will be a large percentage of the Vu in many cases.
Sincerely,

Technical Staff

3)
Thank you for your response.
I have another question. I'll be thankful if you answer it too.

What if shear force due to soil pressure is a large percentage of Vu? In
that case the amplification should still be applied to the Vu from the
load combination?

Best Regards,
Amir Ashtari

Footnote [1] on table 18.10.3.1.2 states “For the load combination
producing the largest value of Q,”. This means that the Q, to be
used for ALL load combination calculations is based on the
greatest Mpr/Mu calculated. In the shared example of 10 load
combinations, if Mpr(5)/Mu(5) =2.5 and all of the other cases are
< 2.5, then you would use 2.5 in all cases to determine Ve.
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18.10.3.1.1 V, 1s the shear force obtained from code lateral
load analysis with factored load combinations.
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h,, = height of entire wall from base to top, or clear
height of wall segment or wall pier considered, mm
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Yes, the language in the code is clear, Vu is taken from the load
combination, not just the earthquake component. Be certain that
you are applying the appropriate load factors for lateral earth
pressure as described in Chapter 5, provision 5.3.8 of ACI 318-
19.
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= (ac;{\/ﬁ + ptfyt)Acv

| 18.10.4.1 V, shall be calculated by:

| V, = () +p.f,)4, (18.10.4.1)

where:

a,= 0.25 for h,/t,,<1.5

a.=0.17 for h,/t,,> 2.0

It shall be permitted to linearly interpolate the value of a,
between 0.25 and 0.17 for 1.5 <h,/¢,, < 2.0.
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E Material Property Design Data X

Material Name and Type

Material Name C25
Material Type Concrete, Isotropic

Grade C2

Design Properties for Concrete Materials
Specified Concrete Compressive Strength, fic 25 MPa

@ Lightweight Concrete

Shear Strength Reduction Factor 0.68
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R21.2.4.1 This provision addresses shear-controlled
members, such as low-rise walls, portions of walls between
openings, or diaphragms, for which nominal shear strength 1s
less than the shear corresponding to development of nominal
flexural strength for the pertinent loading conditions.
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E Material Property Design Data X

Material Name and Type
Material Name Cc3s
Material Type Concrete, Isotropic

Grade C35

Design Properties for Concrete Materials

Specified Concrete Compressive Strength, f'c 350 kgf/em?
@ Lightweight Concrete a
el
Shear Strength Reduction Factor —
A2
0K Cancel
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E Shear Wall Design Preferences for ACI 318-19

ltem Description

The selected design code.
Subseguent design is based on this
selected code.

ALT; L;Lh)'lxb ‘5‘)’.’
Dy,
e b (slaylses (sl
2y,

ltem Value
01 | Design Code ACI 318-18
02 | Multi-Response Case Design Step-by-Step - All
03 | Rebar Material AB15Gr60
04  Rebar Shear Material AB15Gr60
05 | Design System Rho 1
06 | Design System Sds 05
07 | Importance Factor 1
08 |System Cd 55
08 |Wall Ductility Type Special Structural Wall
10 | Phi (Tension Controlled) 09
11 | Phi (Compression Controlled) 0.65
12 | Phi (Shear and/or Torsion) 075 | pommmd™
13 | Phi (Shear Seismic) 06 |1
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: Nota Default Value

Red:  Value that has changed during
the current session

include E.

21.2.4.1 For any member designed to resist E, ¢ for shear
shall be 0.60 if the nominal shear strength of the member
1s less than the shear corresponding to the development of
the nominal moment strength of the member. The nominal
moment strength shall be the maximum value calculated
considering factored axial loads from load combinations that
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= (ac;{\/ﬁ + ptfyt)Acv
= (0.17 x 1 X V25 + p; X 400) x 800 x 4000
= 6666666
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ETABS Shear Wall Design
ACI 318-19 Pier Design

Pier Details
= .
YA« _3)\.\;\:....»:| A=Y .L.; L;.Ja ou\.i.lscoq- 6\_;9—‘ E) vf‘ﬁ\i-’ Story ID | PierID | Centroid X (mm) | Centroid Y (mm) | Length (mm) | Thickness (mm) | LLRF
Story1 P1 2000 4000 4000 800 1
= .
Gb b A 5 Sl o-«\;.:s@q- sl di.i A rf\_,sl.l: Sl -7 Material Properties
E.(MPa) f_(MPa) | LtWtFactor(Unitless) @ f, (MPa) @ f . (MPa)
R 24855 56 25 068 400 400
55 Ll 5 F slady = AT R X
Design Code Parameters
B - o | o, o, (Seismic) | P | Pu | P
clie oyl s sl dlin 5,55 o alols s o SLIKe 55 i ,5Tsb b =T 5 50 | ow [ o7 X oo [aws | o8
Pier Leg Location, Length and Thickness
“ils ACI aw.S Lael 3l Sxs i ACT 318M-19 5 Slass U Staton | ID | LeftX, | LeftY, | RightX, | RightY, | Length | Thickness
‘ - 6 J . - 2 LSA ‘5’ A N Location mm‘ mm‘ mm ; mm mm mm
_ Top Leg 1 0 4000 4000 4000 4000 800
ACI 318 Mbuﬁ‘ 6-\*’ A 55 "\"")Ls‘ JE-‘ @4 e Lf.)) L;AQLQ" LSL“C“‘L. Bottom | Leg1 0 4000 4000 4000 4000 800
Flexural Design forP , M, and M,
cJu:.w‘ 33 4 4o o ‘vU A& M‘ - 43‘ | ol .S Lﬁu\.:d | ,,.,M""' C)Ld K Station Required Required Current | Flexural P, M, M, PierA,
J }M@ caalS ‘}> J ; 6 M éji 6 o ""j?- Location | Rebar Area (mm?) | ReinfRatio | Reinf Ratio | Combo N N-mm N-rm)n mm?
_ _ Top 8000 00025 0.003 Comb3 | 8000000 | O 0 3200000
4_,,)| O L?‘i'f )b,_) W‘ L;,.‘,;,J_, <& g)L&A 6‘9[; J u,;;;‘,a\ 9 ol 4SS s J‘ Bottom 8000 0.0025 0.003 Comb3 | 8960000 | O | 12000000000 | 3200000
Shear Design
.J}—& .)J)?.-J) Job:—‘ L OJ"J‘, Station ID Rebar Shear Combo P, M, v, [\ oV,
: " v Location mm?mm N N-mm N N N
Top Leg 1 2.47 Comb3 8000000 [ 4000000 | 162615115 4000000
Botom | Leg1 | 247 |  Combs 960000 | 12000000000 | 4000000 | 162615115 | 4000000
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