8§12.3.2.2 Design Example 22 = Vertical Irregularity Type 5a/5b — Concrete Wall

Design Example 22
Vertical Irregularity
Type 5a/5b - Concrete Wall §12.3.2.2

PROBLEM STATEMENT

A concrete bearing-wall building has the shear wall configuration shown in Figure 22-1. All walls in this
direction are identical, and the individual piers have the shear contribution given below. V, is the nominal
shear strength calculated in accordance with ACI 318.
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Figure 22-1.

DETERMINE THE FOLLOWING:

1. If a Type 5a or Type 5b vertical irregularity (discontinuity in lateral strength—weak-story)
exists.

1. Determine if a Type 5a or Type 5b Vertical Irregularity Exists 8§12.3.2.2
A Type 5a weak-story discontinuity in capacity exists when the story strength is less than 80 percent of that
in the story above. The story strength is the total strength of all seismic-force-resisting elements sharing
the story shear for the direction under consideration. Since all the walls in this direction are identical, it is
adequate to perform this analysis on just one of the walls.

Using the values of V,, given for each pier, the story strengths are

First-story strength = 20 + 30 + 10 = 60 kips
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Second-story strength = 80 + 10 = 90 Kips
Check if first-story strength is less than 80 percent of that of the second story.
60 Kips < 0.8(90) = 72 Kips
Therefore, a weak story condition exists.
Check if first-story strength is less than 65 percent of that of the second story (irregularity Type 5b).
60 Kips < 0.65(90 Kips) = 58.5 kips
60 Kips > 58.5 kips

Therefore, the lower story is not an extreme weak story, irregularity Type 5b, but is a vertical
irregularity Type 5a - weak story.

Commentary

This irregularity check is to detect any concentration of inelastic behavior in one supporting story that can
lead to the loss of vertical load capacity. Elements subject to this check are the shear wall piers (where
the shear contribution is the lower of either the shear at development of the flexural strength, or the shear
strength), bracing members and their connections, and frame columns.

Frame columns with weak column-strong beam conditions have a shear contribution equal to that
developed when the top and bottom of the column are at flexural capacity. Where there is a strong column-
weak beam condition, the column shear resistance contribution should be the shear corresponding to the
development of the adjoining beam yield hinges and the column base connection capacity. In any case, the
column shear contribution shall not exceed the column shear capacity.

An extreme weak story is prohibited (under Section 12.3.3.2) for structures more than two stories or 30
feet in height unless the weak story is capable of resisting a total seismic force equal to Q, times the design
force prescribed in Section 12.8. Per Section 12.3.3.1, either weak-story condition is prohibited in SDC E
and F. Vertical irregularity Type 5b is not permitted in structures assigned to SDC D.

It is assumed in this example that shear governs the strength of the wall and the system. If the walls had
a taller aspect ratio and the walls became flexurally governed, then the walls’ moment strengths should
be used for checking this irregularity. In this case, both the 1.2D and 0.9D axial load cases should be
considered.

In this example, the weak story could be mitigated by providing additional shear reinforcing in the first
floor walls so long as the upper bound strength limits in ACI are not reached.

2012 IBC SEAOC Structural/Seismic Design Manual, Vol. 1~ 55



	2012 IBC SEAOC STRUCTURAL/SEISMIC MANUAL VOLUME I CODE APPLICATION EXAMPLES
	2012 IBC® SEAOC STRUCTURAL/SEISMIC DESIGN MANUAL VOLUME 1 CODE APPLICATION EXAMPLES TITLE PAGE
	COPYRIGHT
	TABLE OF CONTENTS
	PREFACE TO THE 2012 IBC SEAOC STRUCTURAL/SEISMIC DESIGN MANUAL
	PREFACE TO VOLUME 1
	ACKNOWLEDGEMENTS
	REFERENCES
	HOW TO USE THIS DOCUMENT
	DESIGN EXAMPLE 1: DESIGN SPECTRAL RESPONSE ACCELERATION PARAMETERS
	1. MAPPED MCER SPECTRAL RESPONSE ACCESLERATION PARAMETERS SS AND S1
	2. SITE COEFFICIENTS Fa AND Fv AND MCER SPECTRAL RESPONSE ACCELERATION PARAMETERS SMS AND SM1 ADJUSTED FOR SITE CLASS EFFECTS
	EQUATION 11.4-1
	EQUATION 11.4-2

	3. DESIGN SPECTRAL RESPONSE ACCELERATION PARAM
	EQUATION 11.4-3
	EQUATION 11.4-4

	COMMENTARY

	DESIGN EXAMPLE 2: DESIGN RESPONSE SPECTRUM
	1. DESIGN RESPONSE SPECTRUM
	EQUATION 11.4-5
	EQUATION 11.4-6
	EQUATION 11.4-7
	FIGURE 11.4-1
	FIGURE 2-1 DESIGN RESPONSE SPECTRUM PER SECTION 11.4.5


	DESIGN EXAMPLE 3: SITE-SPECIFIC GROUND MOTION PROCEDURES
	TABLE: SITE SPECIFIC RESPONSE SPECTRA FROM OFFICIAL REPORT
	1. DESIGN RESPONSE SPECTRUM PER SECTION 11.4.5 (USING MAP-BASED ACCELERATION PARAMETERS)
	TABLE: DESIGN RESPONSE SPECTRUM PER SECTION 11.4.5

	2. SCALED SITE-SPECIFIC DESIGN RESPONSE SPECTRUM PER SECTION 21.3
	FIGURE 3-1 SACLING OF DESIGN SITE-SPECIFIC RESPONSE SPECTRUM

	3. DESIGN SPECTRAL RESPONSE ACCELERATION PARAMETERS SDS, SD1, SMS, AND SM1 PER SECTION 21.4
	COMMENTARY

	DESIGN EXAMPLE 4: IMPORTANCE FACTOR AND RISK CATEGORY SEISMIC DESIGN CATEGORY
	1. RISK CATEGORY AND SEISMIC IMPORTANCE FACTOR
	TABLE 1.5-2

	2. SEISMIC DESIGN CATEGORY
	TABLE 11.6-1


	DESIGN EXAMPLE 5: CONTINUOUS LOAD PATH AND INTERCONNECTION CONNECTION TO SUPPORTS
	FIGURE 5-1
	1. HORIZONTAL CONNECTION FORCE BETWEEN THE TWO BEAMS
	2. HORIZONTAL CONNECTION FORCE BETWEEN THE BEAM AND SUPPORT "P"

	DESIGN EXAMPLE 6: COMBINATION OF FRAMING SYSTEMS IN DIFFERENT DIRECTIONS
	FIGURE 6-1
	﻿1. VALUE FOR R, Cd AND Ω0 FOR EACH DIRECTION
	COMMENTARY

	DESIGN EXAMPLE 7: COMBINATION OF FRAMING SYSTEMS IN THE SAME DIRECTION:VERTICAL
	1. STEEL SPECIAL CONCENTRICALLY BRACED FRAME (SCBF) OVER STEEL SPECIAL MOMENT FRAME (SMF)
	FIGURE 7-1

	2. SPECIAL REINFORCED CONCRETE SHEAR WALL (SRCSW) OVER SPECIAL REINFORCED CONCRETE MOMENT FRAMES (SRCMF)
	FIGURE 7-2

	3. CONCRETE SRCMG OVER A CONCRETE BUILDING FRAME SHEAR WALL SYSTEM
	FIGURE 7-3
	FIGURE 7-4
	FIGURE 7-5

	COMMENTARY

	DESIGN EXAMPLE 8: COMBINATION OF FRAMING SYSTEMS IN THE SAME DIRECTION: HORIZONTAL
	FIGURE 8-1
	1. VALUE FOR R IN THE NORTH-SOUTH DIRECTION FOR A RIGID DIAPHRAGM 
	2. VALUE FOR 5 IN THE NORTH-SOUTH DIRECTION FOR A FLEXIBLE DIAPHRAGM
	COMMENTARY

	DESIGN EXAMPLE 9: COMBINATION FRAMING DETAILING REQUIREMENTS
	FIGURE 9-1
	1. SEISMIC AXIAL FORCE FOR THE DESIGN OF THE CONCRETE COLUMN/PILASTER
	2. LOCATIONS AND TYPES OF SPLICES FOR THE VERTICAL REINFORCING
	3. AMOUNT AND SPACING OF REQUIRED CONFINEMENT REINFORCING
	4. SEISMIC FORCE FOR THE DESIGN OF THE CONNECTION BETWEEN THE TWO SYSTEMS
	COMMENTARY

	DESIGN EXAMPLE 10: DUAL SYSTEMS
	FIGURE 10-1
	1. DESIGN CRITERIA FOR THE MOMENT FRAME SYSTEM
	2. SEISMIC DESIGN MOMENT AT A = M'QE
	COMMENTARY

	DESIGN EXAMPLE 11: INTRODUCTION TO HORIZONTAL IRREGULARITIES
	DESIGN EXAMPLE 12: HORIZONTAL IRREGULARITY TYPE 1A AND TYPE 1B
	FIGURE 12-1
	1. DETERMINE IF A TYUPE 1A OR TYPE 1B TORSIONAL IRREGULARITY EXISTS AT THE SECOND STORY
	2. COMPUTER AMPLIFICATION FACTOR AX FOR LEVEL 2
	EQUATION 12.8-14

	COMMENTARY

	DESIGN EXAMPLE 13: HORIZONTAL IRREGULARITY TYPE 2
	FIGURE 13-1
	1. DETERMINE IF A TYPE 2 RE-ENTRANT CORNER IRREGULARITY EXISTS
	COMMENTARY

	DESIGN EXAMPLE 14: HORIZONTAL IRREGULARITY TYPE 3
	FIGURE 14-1
	1. DETERMINE IF A TYPE 3 DIAPHRAGM DISCONTINUITY IRREGULARITY EXISTS AT THE SECOND -FLOOR LEVEL
	FIGURE 14-2


	DESIGN EXAMPLE 15: HORIZONTAL IRREGULARITY TYPE 4
	FIGURE 15-1
	1. DETERMINE IF A TYPE 4 OUT-OF-PLANE OFFSET IRREGULARITY EXISTS BETWEEN THE FIRST AND SECOND STORIES

	DESIGN EXAMPLE 16: HORIZONTAL IRREGULARITY TYPE 5
	FIGURE 16-1
	1. DETERMINE IF A TYPE 5 NONPARALLEL SYSTEM IRREGULARITY EXISTS

	DESIGN EXAMPLE 17: INTRODUCTION TO VERTICAL IRREGULARITIES
	DESIGN EXAMPLE 18: VERTICAL IRREGULARITY TYPE 1A AND TYPE 1B
	FIGURE 18-1
	1. DETERMINE IF A TYPE 1A OR TYPE 1B VERTICAL IRREGULARITY EXISTS IN THE FIRST STORY
	COMMENTARY
	EQUATION 12.8-15
	TABLE 18-1 SOFT STORY STATUS 1A
	TABLE 18-2 SOFT STORY STATUS 1B


	DESIGN EXAMPLE 19: VERTICAL IRREGULARITY TYPE 2
	FIGURE 19-1
	1. DETERMINE IF A TYPE 2 VERTICAL IRREGULARITY EXISTS
	COMMENTARY

	DESIGN EXAMPLE 20: VERTICAL IRREGULARITY TYPE 3
	FIGURE 20-1
	1. DETERMINE IF A TYPE 3 VERTICAL IRREGULARITY EXISTS
	COMMENTARY

	DESIGN EXAMPLE 21: VERTICAL IRREGULARITY TYPE 4
	FIGURE 21-1
	1. DETERMINE IF A TYPE 4 VERTICAL IRREGULARITY EXISTS
	COMMENTARY

	DESIGN EXAMPLE 22: VERTICAL IRREGULARITY TYPE 5A/5B-CONCRETE WALL
	FIGURE 22-1
	1. DETERMINE IF A TYPE 5A OR TYPE 5B VERTICAL IRREGULARITY EXISTS
	COMMENTARY

	DESIGN EXAMPLE 23: VERTIAL IRREGULARITY TYPE 5A/5B - STEEL MOMENT FRAME
	FIGURE 23-1
	DISCUSSION
	1. DETERMINE FIRST-STORY LATERAL STRENGTH
	2. DETERMINE SECOND-STORY LATERAL STRENGTH
	3. DETERMINE IF A TYPE 5A OR TYPE 5B VERTICAL IRREGULARITY EXISTS AT THE FIRST STORY

	DESIGN EXAMPLE 24: ELEMENTS SUPPORTING DISCONTINUOUS WALLS OR FRAMES
	FIGURE 24-1
	1. APPLICABLE LOAD COMBINATIONS AND REQUIRED STRENGTH FOR COLUMN C
	COMMENTARY
	FIGURE 24-2
	FIGURE 24-3
	FIGURE 24-4


	DESIGN EXAMPLE 25: ELEMENTS SUPPORTING DISCONTINUOUS WALLS OR FRAMES - LIGHT FRAME
	FIGURE 25-1
	1. APPLICATION LOAD COMBINATIONS AND REQUIRED STRENGTH FOR COLUMN
	COMMENTARY

	DESIGN EXAMPLE 26: REDUNDANCY FACTOR
	FIGURE 26-1
	FIGURE 26-2
	FIGURE 26-3

	DESIGN EXAMPLE 27: SEISMIC LOAD COMBINATIONS: STRENGTH DESIGN
	FIGURE 27-1
	1. STRENGTH DESIGN SEISMIC LOAD COMBINATIONS
	2. STRENGTH DESIGN MOMENTS AT BEAM END A FOR SEISMIC LOAD COMBINATIONS
	3. STRENGTH DESIGN INTERACTION PAIRS OF AXIAL LOAD AND MOMENT FOR THE DESIGN OF COLUMN SECTION AT C FOR SEISMIC LOAD COMBINATIONS
	COMMENTARY

	DESIGN EXAMPLE 28: MINIMUM UPWARD FORCE FOR HORIZONTAL CANTILEVERS FOR SDC D THROUGH F
	FIGURE 28-1
	1. APPLICABLE STRENGTH DESIGN LOAD COMBINATIONS AND RESULTING DESIGN FORCES ON BEAM
	2. BEAM END REACTIONS FOR GOVERNING LOAD COMBINATION(S)
	FIGURE 28-2


	DESIGN EXAMPLE 29: INTERACTION EFFECTS
	FIGURE 29-1
	1. DEFORMATION COMPATIBILITY CRITERIA
	2. APPROXIMATE COLUMN SHEAR
	COMMENTARY

	DESIGN EXAMPLE 30: SEISMIC BASE SHEAR
	FIGURE 30-1
	1. PERIOD OF THE STRUCTURE
	EQUATION 12.8-7

	2. SEISMIC RESPONSE COEFFICIENT CS
	EQUATION 12.8-2
	EQUATION 12.8-3
	EQUATION 12.8-4
	EQUATION 12.8-5
	EQUATION 12.8-6

	3. SEISMIC BASE SHEAR
	EQUATION 12.8-1

	COMMENTARY
	EQUATION 12.8-6


	DESIGN EXAMPLE 31: APPROXIMATE FUNDAMENTAL PERIOD
	EQUATION 12.8-7
	1. STEEL SPECIAL MOMENT FRAME (SMF) STRUCTURE
	FIGURE 31.1

	2. CONCRETE SPECIAL MOMENT FRAME (SMF) STRUCTURE
	FIGURE 31-2

	3. STEEL ECCENTRIC BRACED FRAME (EBF)
	FIGURE 31-3

	4. MASONRY SHEAR WALL BUILDING
	FIGURE 31-4

	5. TILT-UP BUILDING
	FIGURE 31-5

	COMMENTARY

	DESIGN EXAMPLE 32: VERTICAL DISTRIBUTION OF SEISMIC FORCES
	FIGURE 32-1
	1. SEISMIC BASE SHEAR, V
	EQUATION 12.8-1

	2. VERTICAL DISTRIBUTION EXPONENT k
	FIGURE 32-2

	3. VERTICAL DISTRIBUTION FACTOR CVX AND LATERAL SEISMIC FORCE FX AT EACH LEVEL
	EQUATION 12.8-11
	EQUATION 12.8-12

	COMMENTARY

	DESIGN EXAMPLE 33: HORIZONTAL DISTRIBUTION OF FORCES
	FIGURE 33-1
	1. ECCENTRICITY AND RIGIDITY PROPERTIES
	FIGURE 33-2

	2. DIRECT SHEAR IN WALLS A AND B
	3. PLAN IRREGULARITY REQUIREMENTS
	4. TORSIONAL SHEARS IN WALLS A AND B
	5. TOTAL SHEAR IN WALLS A AND B
	COMMENTARY

	DESIGN EXAMPLE 34: AMPLIFICATION OF ACCIDENTAL TORSION
	FIGURE 34-1
	1. MAXIMUM FORCE IN SHEAR WALLS A AND B FOR THE SECOND STORY
	2. CHECK IF TORSIONAL IRREGULARITY EXISTS FOR THE SECOND STORY
	3. DETERMINE AMPLIFICATION FACTOR AX FOR THE SECOND STORY
	EQUATION 12.8-14

	4. NEW ACCIDENTIAL TORSION ECCENTRICITY FOR THE SECOND STORY
	COMMENTARY

	DESIGN EXAMPLE 35: STORY DRIFT
	FIGURE 35-1
	FIGURE 35-2
	1. MAXIMUM INELASTIC RESPONSE DEFLECTION dx FOR THE CENTER OF MASS AT EACH FLOOR
	EQUATION 12.8-15

	﻿2. DESIGN STORY DRIFT ∆ IN STORY 3 DUE TO dx
	3. CHECK STORY 3 FOR STORY DRIFT LIMIT
	COMMENTARY

	DESIGN EXAMPLE 36: P-DELTA EFFECTS
	FIGURE 36-1
	﻿1. INITIAL DESIGN STORY DRIFT ∆ IN FIRST STORY
	EQUATION 12.8-15

	2. P-DELTA CRITERIA FOR THE BUILDING
	EQUATION 12.8-16

	3. CHECK P-DELTA REQUIREMENTS FOR THE FIRST STORY
	EQUATION 12.8-17

	4. FINAL DESIGN STORY DRIFT AND STORY SHEAR IN FIRST STORY
	5. CHECK FOR STORY DRIFT COMPLIANCE IN THE FIRST STORY
	COMMENTARY

	DESIGN EXAMPLE 37: SCALING DESIGN VALUES OF COMBINED RESPONSE
	TABLE 37-1
	1. COMBINED MODAL RESPONSE DESIGN BASE SHEAR, Vt
	2. SCALING OF SEISMIC FORCES FROM MODAL ANALYSIS
	3. SCALING OF DRIFTS FROM MODAL ANALYSIS
	COMMENTARY

	DESIGN EXAMPLE 38: DIAPHRAGM DESIGN FORCES FPX: LOWRISE
	FIGURE 38-1
	FIGURE 38-2 
	1. DIAPHRAGM DESIGN FORCE AT THE ROOF
	EQUATION 12.10-1

	COMMENTARY
	EQUATION 12.10-1
	EQUATION 12.8-11
	EQUATION 12.8-12
	EQUATION 12.8-1 AND 12.8-2


	DESIGN EXAMPLE 39: DIAPHRAGM DESIGN FORCES FPX: HIGHRISE
	FIGURE 39-1
	TABLE 39-1
	1. DIAPHRAGM FORCE AT LEVEL 7
	EQUATION 12.10-1
	TABLE 39-2


	DESIGN EXAMPLE 40: COLLECTOR ELEMENTS - FLEXIBLE DIAPHRAGM
	EQUATION 12.8-2
	FIGURE 40-1
	FIGURE 40-2
	1. DIAPHRAGM DESIGN FORCE TRIBUTARY TO COLLECTOR CONNECTION TO WALL
	EQUATION 12.10-1
	EQUATION 12.10-2
	EQUATION 12.10-3

	2. COLLECTOR DESIGN FORCE AT CONNECTION TO WALL
	COMMENTARY

	DESIGN EXAMPLE 41: OUT-OF PLANE SEISMIC FORCES-ONE-STORY STRUCTURAL WALL
	FIGURE 41-1
	1. OUT-OF-PLANE FORCE FOR WALL-PANEL DESIGN
	2. SHEAR AND MOMENT DIAGRAMS FOR WALL-PANEL DEISGN
	FIGURE 41-2

	3. LOADING, SHEAR, AND MOMENT DIAGRAMS FOR PARAPET DESIGN
	EQUATION 13.3-1
	EQUATION 13.3-2
	EQUATION 13.3-3
	FIGURE 41-3

	COMMENTARY

	DESIGN EXAMPLE 42: OUT-OF-PLANE SEISMIC FORCES-TWO-STORY STRUCTURAL WALL
	FIGURE 42-1
	1. OUT-OF-PLANE FORCES FOR WALL-PANEL DESIGN
	FIGURE 42-2

	2. OUT-OF-PLANE FORCES FOR WALL-ANCHORAGE DESIGN
	EQUATION 12.11-1
	EQUATION 12.11-2

	COMMENTARY

	DESIGN EXAMPLE 43: WALL ANCHORAGE TO FLEXIBLE DIAPHRAGMS
	FIGURE 43-1
	1. DESIGN FORCE FOR PREMANUFACTURED STEEL ANCHORAGE ELEMENT
	2. DESIGN FORCE FOR WOOD SUBPURLIN TIE ELEMENT
	COMMENTARY
	TABLE 43-1


	DESIGN EXAMPLE 44: STORY DRIFT LIMIT
	FIGURE 44-1
	1. DESIGN SEISMIC DEFLECTIONS dx
	EQUATION 12.8-15

	2. COMPARE STORY DRIFTS WITH THE LIMIT VALUE
	TABLE 44-1

	COMMENTARY

	DESIGN EXAMPLE 45: STRUCTURAL SEPARATION
	FIGURE 45-1
	1. SEPARATION WITHIN THE SAME BUILDING
	EQUATION 12.12-2
	EQUATION 12.12-1
	EQUATION 12.8-15

	2. SEPARATION FROM AN ADJACENT BUILDING ON THE SAME PROPERTY
	3. SEPARATION FROM AN ADJACENT BUILDING ON ANOTHER PROPERTY
	EQUATION 12.8-15

	COMMENTARY

	DESIGN EXAMPLE 46: DEFORMATION COMPATIBILITY FOR SEISMIC DESIGN CATEGORIES D THROUGH F
	FIGURE 46-1
	FIGURE 46-2
	1, MOMENT IN ORDINARY COLUMN
	EQUATION 12.8-15

	2. DETAILING REQUIREMENTS FOR ORDINARY COLUMN
	COMMENTARY

	DESIGN EXAMPLE 47: REDUCTION OF FOUNDATION OVERTURNING
	FIGURE 47-1
	1. DESIGN CRITERIA AND ALLOWABLE BEARING PRESSURE
	EQUATION 12.4-1

	2. FOOTING SIZE
	3. SOIL PRESSURE REACTIONS FOR STRENGTH DESIGN OF FOOTING

	DESIGN EXAMPLE 48: FOUNDATION TIES
	FIGURE 48-1
	FIGURE 48-2
	1. INTERCONNECTION REQUIREMENTS
	2. INTERCONNECTION FORCE BETWEEN PILE CAPS 3 AND 10
	3. REQUIRED "TIE" RESTRAINT BETWEEN PILE CAPS 3 AND 10
	FIGURE 48-4

	COMMENTARY

	DESIGN EXAMPLE 49: SIMPLIFIED ALTERNATIVE STRUCTURAL DESIGN PROCEDURE
	FIGURE 49-1
	1. SEISMIC BASE SHEAR
	EQUATION 12.14-11

	2. SEISMIC LATERAL FORCES AT EACH LEVEL
	EQUATION 12.14-12

	COMMENTARY
	EQUATION 12.8-1
	EQUATION 12.8-2
	EQUATION 12.8-11
	EQUATION 12.8-12
	TABLE 49-1
	TABLE 49-2


	DESIGN EXAMPLE 50: SEISMIC DEMANDS ON NONSTRUCTURAL COMPONENTS ON RIGID SUPPORTS
	FIGURE 50-1
	1. DESIGN CRITERIA
	EQUATION 13.3-1

	2. DESIGN LATERAL SEISMIC FORCE AT BASE
	EQUATION 13. 3-3

	3. DESIGN LATERAL SEISMIC FORCE AT ROOF
	EQUATION 13.3-2

	COMMENTARY
	FIGURE 50-2
	EQUATION 13.6-1


	DESIGN EXAMPLE 51: SEISMIC DEMANDS ON VIBRATION-ISOLATED NONSTRUCTURAL COMPONENTS
	FIGURE 51-1
	1. DESIGN CRITERIA
	EQUATION 13.3-1

	2. DESIGN LATERAL SEISMIC FORCE AT BASE
	EQUATION 13.3-3

	3. DESIGN LATERAL SEISMIC FORCE AT ROOF
	EQUATION 13.3-2

	COMMENTARY

	DESIGN EXAMPLE 52: SEISMIC RELATIVE DISPLACEMENTS OF COMPONENT ATTACHMENTS
	FIGURE 52-1
	1. SEISMIC RELATIVE DISPLACEMENT, Dpl, TO BE CONSIDERED
	EQUATION 13.3-6
	EQUATION 13.3-7
	EQUATION 13.3-5

	2. INDUCED MOMENT AND SHEAR IN FRAME
	FIGURE 52-2

	COMMENTARY

	DESIGN EXAMPLE 53: EXTERIOR NONSTRUCTURAL WALL ELEMENT
	FIGURE 53-1
	1. DESIGN CRITERIA
	EQUATION 13.3-1 AND 13.3-3

	2. DESIGN LATERAL SEISMIC FORCE ON A PANEL AT THE FOURTH STORY
	EQUATION 13.3-3
	EQUATION 13.3-2

	3. DESIGN LATERAL SEISMIC FORCE ON A PANEL AT THE FIRST STORY
	COMMENTARY

	DESIGN EXAMPLE 54: EXTERIOR NONSTRUCTURAL WALL ELEMENT CONNECTIONS
	FIGURE 54-1
	1. STRENGTH DESIGN SEISMIC LOAD COMBINATIONS
	2. LATERAL SEISMIC FORCE AT CENTER-OF-MASS OF PANEL (POINT C)
	EQUATION 13.3-3
	EQUATION 13.3-1

	3. COMBINED DEAD AND SEISMIC FORCES ON CONNECTIONS
	FIGURE 54-2
	FIGURE 54-3
	FIGURE 54-4

	4. DESIGN FORCES FOR THE BRACKETS
	5. DESIGN FORCES FOR THE RODS

	DESIGN EXAMPLE 55: LATERAL SEISMIC FORCE ON NONBUILDING STRUCTURE
	FIGURE 55-1
	1. DESIGN BASE SHEAR
	EQUATION 12.8-1
	EQUATION 12.8-2
	EQUATION 12.8-3
	EQUATION 12.8-1

	2. VERTICAL DISTRIBUTION OF SEISMIC FORCES
	EQUATION 12.8-11
	EQUATION 12.8-12
	FIGURE 55-2
	TABLE 55-1 STORY SHEARS (k = 1.75)


	DESIGN EXAMPLE 56: FLEXIBLE NONBUILDING STRUCTURE
	FIGURE 56-1
	1. PERIOD OF VIBRATION
	2. DESIGN BASE SHEAR
	EQUATION 12.8-1
	EQUATION 12.8-2
	EQUATION 12.8-3
	EQUATION 15.4-2

	COMMENTARY

	DESIGN EXAMPLE 57: RIGID NONBUILDING STRUCTURE
	FIGURE 57-1
	1. DESIGN BASE SHEAR
	EQUATION 15.4-5

	2. VERTICAL DISTRIBUTION OF SEISMIC FORCES
	EQUATION 12.8-11
	EQUATION 12.8-12
	TABLE 57-1 STORY SHEARS


	DESIGN EXAMPLE 58: RETAINING WALL WITH SEISMIC LATERAL EARTH PRESSURE
	1. DESIGN CRITERIA
	FIGURE 58-1

	2. RETAINING WALL DESIGN FORCES
	3. APPLICABLE LOAD COMBINATIONS FOR CONCRETE WALL DESIGN
	4. WALL SLIDING AND OVERTURNING MOMENT CHECKS (STABILITY ANALYSIS)
	COMMENTARY

	ICC EVALUATION SERVICE
	TURN TO ICC FOR THE STRUCTURAL TOOLS YOU NEED
	ICC PLAN REVIEW SERVICES

