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One procedure commonly used is to design the vertical
elements of the lateral load-resisting system for Modal
Response Spectrum Analysis forces and perform a
_separate static analysis only for the purposes of obtaining

diaphragm design forces. In theory, there could be
significant differences in the load paths determined in
the two procedures, but this is not a concern for most
regular buildings.
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The stiffness assumptions used for diaphragm modeling
affect not only the forces within the diaphragm, but also the
distribution of forces among the vertical elements. This 1is
particularly true at levels with significant changes in mass or
stiffness of the vertical elements, such as at podium levels or
the 1nitial below-grade levels of a high-rise structure. Stiffness
reduction associated with diaphragm cracking commonly is
approximated by applying a stiffness modifier to the diaphragm
in-plane gross-section stiffness properties. Stiffness modifiers
for reinforced concrete diaphragms commonly fall in the
range of 0.15 to 0.50 when analyzing the building for design-
level earthquake demands. See Nakaki (2000). In cases
where the analysis results are sensitive to diaphragm stiffness
assumptions, it may be prudent to “bound” the solution by
analyzing the structure using both the lower and upper range
of diaphragm stiffnesses, and selecting the design values as
the largest forces from the two analyses.
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Transparency — <
Section Cutting Line Load Case Resultant Force Location and Angle m
Start Point End Point EY Global X 3252 ™ )
Global X 325 325401
) ; Global Y 7634 m
Global Y 1658 -1.4121 m Objects to Include Sy
a = m
Global Z 015 0.15 B @ Coumns @ Beams @ Braces T Q)
-~
8 Foors 8 wals B Lnks fege 20135 o -
Integrated Forces Q.
\/u mEu Left Side
_ 1 2 _ 4 1 2 z
Force 31.2806 §7.2965 31.0029 -31.2806 |-97.2965 [-31.0029 torf
Moment 15519 -184.2175 1201.4006 1.4959 * [184.1857 ~ [-1201.4569 tonf-m
Save Right Side Cut Mu Save Left Side Cut
(] Auto Refresh Results
oK Cancel Refresh
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Nominal Shear Strength

The nominal in-plane shear strength of composite slab diaphragms shall be taken as
the nominal shear strength of the reinforced concrete above the top of the steel deck

ribs in accordance with ACI 318, excluding Chapter 14. Alternatively, the composite
diaphragm nominal shear strength is permitted to be calculated according to AISI
S310 or determined by in-plane shear tests of concrete-filled diaphragms.

AISC 341-22

DV, (N) = @ x Agy x (0.17\/fc + p;E,) ,®=0.75

(455 S9) p5T,300 oo ygile] ao
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Figure 2.2-3 ~ Interior Panel Force Distribution Figure 2.2-2 — Outer Edge Panel

AISI S310, SDI Diaphragm Design b1
S=BO;/L+ kbd~f! (SDI DDMO3 Eq. 5.1-1) Equation 7-3
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Load Case/Load Combination/Modal Case

O Case © Combo O Mode
ECOMB34 v |
Component Type
_ﬂesultant Forces W ‘
Component
Ol () FMax QO vi3 O M1 O MMax
O F22 () FMin (@R'7x] O M22 ) MMin
O F12 () FVM () VMax O M12
Cortour Appearance
Contour Option Display on Undeformed Shape v
[C) Show Lines
& Show Fil Transparency 00 v~
() Show Values
Contour Values
Min/Max Range 247 247 Laf/cm
Contour Averaging at Nodes By Selected Groups ~ | Groups...
Scaling
Automatic User Scale Factor
OK Close Apply
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; Section Cutting Line Load Case OV, = ® X Agy X (0.17 fc+ ptFy) -
'l Vu S et Skl [EcomBsa = 0.75x 12000 x 200 3
' Global X 128 128133 m \/— QD
i = — e x (0.17V30 +0.0018 x 400) |
! = F : o ® Columns @V, = 2970KN = 297 tonf o
i v =
e — Vu = 199.5 tonf < can\/
| :Vu e :
i Force -199.5883 251781 535437
i Moment 157.1903 966.1108 -1245.9897
! Save Right Side Cut
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OV, = @ x Acy x (0.17\/fc + p;F,)
0.75 x 16000 X 80
— ol omm L (0.17V30 + 0.0018 x 400)
@V, = 1585KN = 158 tonf

4
o
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S— e vu=312tonf <oty \/
Start Point End Point o
Global X 325 32,5401 m
Global ¥ 168 14121 m Objects to Include
Giobal Z 0.15 015 - @ Coumns
B Foors [}
Integrated Forces
\/u Right Side
1 2 Zz
Force 31.2806 97.2965 31.0029
Moment -15519 -184.2175 1201.4006
Save Right Side Cut
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¢ Beam Span
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Arrows indicate direction of shear ﬂ‘:)wX

(a) Shear flow due to gravity loads only

Lateral loads increase net shear ¢ Beam Span Lateral loads decrease net shear

in steel anchors within this zone. ‘ in steel anchors within this zone.
\
|
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Shear flow from lateral loads i Shear flow from gravity loads (bold arrows) X
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In some cases it may not be possible to utilize S o
composite deck or steel deck diaphragms to transfer
lateral loads around large openings. At other times,
the demands in the diaphragm exceed its capacity,
and additional reinforcement, additional concrete
thickness, or heavier-gage steel deck are not practical
methods to increase the capacity of the diaphragm.
Diagonal bracing within the plane of the diaphragm
may be a practical way of solving these problems. The
seismic provisions in AISC 341 do not contain explicit
requirements for dealing with this type of diaphragm.
However, the underlying design intent for diaphragm
behavior, i.e., essentially elastic behavior, as well
as the design philosophy for concentrically braced
frames in AISC 341, may provide some guidance to
the designer. The members in this diagonally braced
diaphragm should be capable of resisting the amplified
seismic demand, i.e_, using Q,, because out-of-plane
bracing of the nodes cannot be provided, and the
connections should be capable of developing the

tensile strength of the brace member.
S posle> Loy Joee 5SS 0l 4l
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Table 22.9.4.2—Coefficients of friction

Coeflicient of
Contact surface condition friction p!
Concrete placed monolithically 1.40 (a)
Concrete placed against hardened concrete
that is clean, free of laitance, and intentionally Lon ®)
roughened to a full amplitude of approximately )
6 mm
Section Cutting Line Load Case Concrete placed against hardened concrete that
Start Point End Point is clean, free of laitance, and not intentionally 0.60 ()
EY roughened
Global X 135 13.5249 m
Concrete placed against as-rolled structural
Global Y 03 1.7812 m Objects to Include steel that is clean, free of paint, and with shear 07 )
- a Cikamra l transferred across the contact surface by headed |
Global Z 1 | m studs or by welded deformed bars or wires.
‘ Floors l [, = 1.0 for normalweight concrete. For lightweight concrete, X is calculated as given
in 19.2.4, but shall not exceed 0.85.
Integrated Forces
\ / Right Side — —
Force 71.3835 193.3712 -308.9166 2
e —— e Ty 71tonf < 0.75 X1 X Ayr X 4000 A, = 23cm

Save Right Side Cut

SKhol iy sl IS Corlans

L=18m -»  A,=13cm?/m - use®18@20cm
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Collector Reinforcement

Nigld dnt 3 Slo pges S 50 5l )| e 5

Pu Compression=179 tont check for Boundary Zone if needed
0.5f.bd = 0.5 X 300 X 50 X 65 = 487 tonf = Pu Compression\/
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Pu Tensile=413 tonf @A, =—,0=0.9,A;, = 191cm?

| DF,
4 = M . >
R _ ] 33,5 adlal yomo ol (gl 5 alae 4y b A = 191cm?
M| ' ol a2 1y (6 970 (g9, JEn! oUlg aub b5 oyl
r Ak b (318 5 e s ) (6900 (598 JE QUG bl B ] 1S

Gb)nslg.? L@)M)SJ:OMJ a5l


https://t.me/rjavanmardi

low 4> 99 31 S b



	Slide Number 1
	مراجع:
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Slide Number 52
	Slide Number 53
	Slide Number 54
	Slide Number 55
	Slide Number 56
	Slide Number 57
	Slide Number 58
	Slide Number 59
	Slide Number 60

