F

Contents

ST 17T OO OO USSR E PP P UO OO X1ii

NS L 11 S O OO O PO PP POV OTOTEYOUOTEVPTOPPRIIN Xv
SECTION I Design Loads

Chapter 1 Design Criteria ..ot bbb 3

Classification of BUildings ......ccccooeoiriimiceere i en st 3

BUilding Codes ..o e 3

Standard Uit LOAdS. e e oeieeee e e e sesee e e e sas s e sab s s 3

TIIDULATY AT vverveurevsrnserevsrorascasceee e e esaea e esirssass s b s b st s e e s et e e b e R e e s a st amaas 3

Working Stress Design, Strength Design, and Unified Design of Structures.............. 7

Elastic and Plastic DESIZNS . ...ccuii i ceere e st s remesesne e st s sas s s st aan e 10

Elastic Moment Capacity.........cvcicieoerreecerieaiis e s sss e sses s ssmssssssssessssens 12

Plastic Moment Capacily ....cccovoveiueriiincniieeieisnis s e e esnesneas 12

Combinations 0f LOads .ovvuieecereeciiirnrressssneseesesesesso s e sesssssssessssssssnssassines 14

OUher LOAdS  ..c.vvieiciicieerierrir et ssaa e s e e emeermeene e e sbssbas s sabs s b s sas s sassn e san e srnsra s s branenne 15

Continuous Load Path for Structural INTEErity ....oovveererevermmenioiminie e 18

PLODIEMIS ..ottt e e s b r e s b e e b et b s b e Rt naes 18

Chapter 2 Primary Loads: Dead Loads and Live Loads ..., 23

| B Ta 0 oY Vo SO U OO SOy OO U SOOI OPOO 23

LIVE LLOAAS ...coooiiiiit i itieeciessiaeersrrmrrrsrne s ssee e bt st e e eesmae st e e ba e s b s s e s e s b e s b e ne s 24

FLOOE LIVE LOAGS .vivvivre i c e et st acssesasasmsn s srsa vt er s s n s erassese s 24

Basic Design Live Load, L ..o 24

Effective Area Reduction FACtOr .......ovvereveconicinmiir et 24

Other Provisions for Floor Live 1oads. ... seeenes 20

Multiple Floors Reductions ... s esssesensnens 27

Roof Live Loads, L ..ot sees et s 28

Tributary Area Reduction Factor, R ... 28

Slope Reduction FaCtOT ..ot 28

o0 03] 1 1 OO OO OO OO PSP 29

Chapter 3 SnOW L0adS ..ot 31

BT 474 11T s ) 3 H OO OOy OO U SO 31

Minimum Snow Load for Low-Slope ROOS ...t 31

Balanced SNow Load.........covvierveeseecese et s s e 34

Importance Factor ... 34

Thermal FACtOr, C,uvevuvrecoimeiicre et 34

EXPosSUre FACLOT, €, ....ooiiiiiiiiiiini ettt s 35

ROOTL S10PE FACOT, Clieriniiiireniiiiismeme e eteteiee st ecatsssbs s st stntnsssass s nans 30



vi

Chapter 4

Chapter 5

Contents
Rain-on-Snow SWThar e ...t es e s naae s 36
Partial Loading of the Balanced Snow Load ................c.oooeeevmveeeceeeeieeec e 37
Unbalanced across the Ridge Snow Load ...........ooeeiooveeeiie i eeeeee e 38
Snow Drift from a Higher to a Lower ROOf ... 40
Leeward Snow Drift on Lower Roof of Attached Structure .......c..ocoocevveeeeneeoe, 40
Windward Snow Drift on Lower Roofl of Attached Structure ......ocoeeeevvveeveiveecne. 1
Leeward Snow Drift on Lower Roof of Separated Structure............ceevevveeevvens 42
Windward Snow Drift on Lower Roof of Separated Structure...........ccooovevevenenn. 42
Sliding Snow Load on Lower ROof ... 44
Sliding Snow Load on Separated StrUCTUICS ..oo.o.cecveeiicieiriree it er e essnaeee 46
PrOBLEIIS ...\ e ra e et et me et e e e e st e ee et see et s e e aansee e eneas 46
WINA LOAAS ettt et et s e e et a e eresnaene 49
INETOAUCTION woevi ettt et e e e eee et e e ereeneene 49
Definition of TEITIS .....coviiniiieii et bttt s et st ee et eee e e 49
Procedures For MWERS ..ottt et st 50
Simplified Procedure for MWFRS for Low-Rise Buildings.......ccocoooverviinriniinrnnne, 50
Horizontal Pressure Zones for MWEFRS ..., 57
Vertical Pressure Zones for MWERS L. e 61
Minimum Pressure for MWEFRS ... et 61
Procedures for Components and Cladding..........c..oocociveceeioie oot 66
Simplified Procedure for Components and Cladding for
Low-Rise BUildings. ...ttt e 66
Minimnm Pressures for Components and Cladding .........o..ccoveeeevecrnreierereieeennne. 70
PrOBIEIMIS ...t ce e srva e sae e aan e s a e st e b e re s sen et et en e reann 72
Earthquake LOoads .. ...cveeiiiiiiii ettt tee e ceseene e emneen e anes 75
SCISINIC FOICES . ...e ittt sttt et ettt ens et e e eeaeseeseenens 75
Seismic Design ProCedUIES. ... ..o ccens e sens st ess s s cn st st s 75
DEIITILIONS .ottt et et e et st et r e ma e e s taem s s ea s rrreaereesaarmentasrs 76
Structural Helght ..ottt e e 76
Stories above Base and Grade Plane ................. e erere s e be et ea et e e beaaees 76
Fundamental Period of SITUCIUTE .......cococriieiesiieeiiecess s s saes e 77
Ground Motion Response Accelerations............... ST UR By o |
Mapped MCE; Spectral Response Accelerauon Parameters ................................ 78
Adjustments to Spectral Response Acceleration Parameters for Site
CLASS BITECTS 1\1veevvieee i mernise e sees e ees s et n i s st et ae s i rs e se e e saet st eeee st esnoraasmne 78
Design Spectral Acceleration PATamelers ... .....o.cocceveeninenicicnnnecsveeccnes e 78
Design Response SPEeCIIUI ... ..ccoiiriiireree et eeeee e st reesese s s s eesannas 78
TMPOrtance Factor, £ ..o crer s ee e rab b et e et eeen s s 88
Seismic Design CateZOTISS ........cocoviiiirieeecers ittt et e et se e sr s ab e s 88
Exemptions from Seismic Designs.... ..ot aeees s 90
Equivalent Lateral Force Procedure to Determine Seismic Force..........ocoveeeeeeeene, 90
Effective Weight of Structure, W..........coooociniiimici et 90
Seismic Response Coefficient, C ... e 90
Response Modification Factor or Coefficient, R.........ccccoieeerivecnrieoiie s 91
Distribution of SEISmIC FOTCES .....oovveivieiieiiiente et ettt ettt eene e 92
Distribution of Seismic Forces on Vertical Wall Elements.........occooeevviieiieieeaee. 92

Distribution of Seismic Forces on Horizontal
Elements (DIaphraginis) ... ecvereereeeniemrmesecveseeseesnscsnsssniesse s sessseessesrsssnesnesss 33



Contents

vil

Design Earthquake Load. ... 94
SOOI —StrUCIUIE INIEFACTION c.evvvve vt eieeeeeeteeseeieesessbeeasssstesasstssesssnsanassnnsrrnnserssnsnerans 98
| 2I0s) +) (30 ) U O O U U OSSO USRS 99

SECTION I  Wood Structures

Chapter 6

Chapter 7

Wood SPeCIfiCRLONS ..ot 105
Engineering Propertics of Sawn LUummber ... 105
Reference Design Values for Sawn Lumber..............coin, 105
Adjustments to the Reference Design Values for Sawn Lumber.............................. 106
TMNE EFFEC FACLOT, Aueeeeeieeeect e eeecteen et te e nassre e e s e e e s r e seceee s amne e s en e nnrees 107
SIZE FACLOL, Croviviviiceecieecieesienn vttt e ek bbb e s 107
Size Factor, Cr, for Dimension Lumber......ccrinnes. 108

Size Factor, Cr, for TIMDET ..o e 108
Repetitive Member Factor, C, ..ot s 108
Flat Use Factor, Cpevueiiiinirrnsinine sttt e 108
Buckling Stiffness FActor, Cr.....coociiiiiiiiiiiiniiiniieiice e 108
Bearing Area FActor, C) ..ot 108
Format Conversion Factor, Ky oo erteecissecsienis e sanvnsns 109
Resistance FACtOr, §......ccoco oo 109
Load Resistance Factor Design with Wood ... 109
Structural Glued Laminated Timber........ccocooiii e 114
Reference Design Values for Glued Laminated Timber........coooveeeiceecceeccicineen. 113
Adjustment Factors for Glued Laminated TIMber ... 116
Flat Use Factor for Glued Laminated Timber, Crpeovieiiniiiiniiiinciiicnnieens 116
Volume Factor for Glued Laminated Timber, C, ...coccocccovverenvnrencrcrcccocsccnnnee 116
Curvature Factor for Glued Laminated Timber, C, ..o 116
Stress Interaction Factor, Cr oottt sennes 118
Shear Reduction Factor, C g s 118
Structural Composite LUMDET.........cocoinimmiininirri e 120
Summary of Adjustment FACOTS. ......oovvovoroieieiie e 121
PIOBICINIS ... iriie et riee e e st e st eeme b sab st s s sb e n e b s e b e s e e s n e s e sbers 123
Flexure and Axially Loaded Wood Structures ..., 125
B A s TS L) Vo L) 1 OO UUTOPIUUERROU P 125
Design Of BEAMS ..o eceeceeein et eme e e sn s nen s e e 125
Bending Criteria of DEsiBn .ovovvriereiiicicree e 125
Beam Stability FActor, C, ....cccooiriiiiii s 127
Effective Unbraced Length.......ccovvcvvviiinninoiimm e 128
SREaT CTIIETIA ...ooviiviivecieeresiaertese s e snesressmes e s eesee e se e e s sr e sesmsnas b s sa s b s sabsbs s s nb e ba s 129
Deflection CrItETia....ivirreerreereeece e eeceererecesssssa s s s e s asraa e ressasa e s g sansseas 131
Creep Deflection..........o.oo s 132
Bearing at SUPPOTLS c...oouriiiiiiini ittt s 136
Bearing Area Factor, €y ..o 137
Design of Axial Tension MemMbBers. ... ....cocovivriirnsciistessii s 138
Design of COIUMNS ...c.voviveiic et s 140
Column Stability FACIOT, Cp ...ccvovevimeiniiiinniiversnim et ansies 141
Design for Combined Bending and Compression ..., 143

PrOBLEINIS ..ceeeeeeee e vesseie et ee s e e s eeeessasessatasneaas srabaaeensar b nr e e e e e em e ne e e e nenamenne e e anen 147



viii Contents
Chapter 8  WOOd CONMMECTIONS <....oooueeireiceeeees et e et e et e e e e e e e s ese e e e e e s eeesemeemeeeeneanene 153
Types of Connections and FaSENETS .........cvuiiiiioeeeereeeees ettt e eeeste e 153
Dowel-Type Fasteners (Nails, Screws, Bolts, Pins)...........cooeeiveveeeenreniennecieeeens 153
Yield Limit Theory for Laterally Loaded Fasteners ........coocoovevveeeveeevevveceecerenenan. 154
Yield Mechanisms and Yield Limit EQUAtIoNS ..........ccoovcveveecoeneniccveic e 155
Reference Design Values for Lateral Loads (Shear Connections) ....occovvveeevevrevennnns 157
Reterence Design Values for Withdrawal Loads ..............ooooooeoeeccoeeieeeeean 157
Adjustments of the Reference Design VAIUES .....c..c.ccovivveceeis i 157
Wet SErvICe FACLOn, Crpee it ceretisncnes e i eevese e v s maess st ere s sneanas 158
Temperature FACtor, C, ..ottt ee e n 158
Group Action Factor, €, ..o st 158
Geometry Factor, .ottt ee st sr s r s seresae s ere s raran 158
End Grain Factor, Cpy v st cesssaecassesians 161
Diaphragm Factor, €y ..o ecrscennete e s sns v ssnenes . 161
Toenail Factor, G .oooiuieioiie ettt e e s s 161
Nail and Screw COonNECHONS .........oovviiiiieiieeintee ettt e e eeens 164
Common, Box, and SinKer NAHS ... et eeeeae et esesseeeeeas 164
Post-Frame Ring Shank Nails ... 164
WOO SCTEWS ..ottt ettt bt ae et et eeat e e e reneene 165
Bolt and Lag Screw COMNECLONS ........c.cccveveeermiieeerneseeresirvesasserssaessessseesssseesenssnens 166
BOlES ettt et 167
Lag SCrews ... 167
PTODIEITIS ..ottt ettt re s e se s e a s e s et b e me st e bt bn e b e et enteee 168
SECTION Il Steel Structures
Chapter 9 Tension Steel MEMDEIS .......oocoviiiirirccrnc s 175
Properties O SLEEL ... oo o s s s s s n et et sanane 175
Provisions to Design Steel Structures ..o e 175
Unified Design SpecifiCatIONS .......covverivcieniere e cereiestee s e et et 176
Limit States of DESIEI -.covieirii ittt s n et e 176
Design of Tension MEmMDETS ..o oo e eeaes 177
Tensile Strength of EISIMENES. ....cccoiveeviie et eee e e 177
NE ATEA, Aottt 178
Effective Net Area, A, ..ottt et e 179
Block Shear Strength... ..o e 182
Design Procedure for Tension Members ... v 184
PrOBLEINS ...cceee et ettt st ettt e et et ar et eae e eenan 186
Chapter 10 Compression Steel MEIMDErs .......ccccovvurvvoincivniesinecrreevesersessseveevesesrsensssaseseseenas 191
Strength of Compression Members or Columns ..........cccvoviniciineciiie e 191
Local BUCKIINE Crileria......ouo.ivnriiecrerieccineieceiiie ettt steeeete e e e esassenes s eaeseesnseenens 193
Flexural Buckling Criterial .......ccvuvievrriiievnienecrnciseesseesnss s sessss st ress st eeatens 194
Effective Length Factor for Slenderness Ratio .......cccovvveecvcerveico e, 194
Limit States for Compression DESIZI .....covrieeiiee et 197
Nonslender MembErs........ccoviiiicccrnieerneec e e srsas s s s e s aesresreeeta st eeseenes 197
Flexural Buckling of Nonslender Members in Elastic and
INEIASHIC REBIOIS ... vieeereeieierne e eete st st rm e et st s et e s et snre s e e seees 197



Contents

Chapter 11

Chapter 12

Chapter 13

Inelastic BUCKIINE .....cccoiiiiiiiii et 198

Elastic BUCKIING.......coivriiiireeris ettt 198

Torsional and Flexural-Torsional Buckling of Nonslender

MEINIDETS 1.ttt et s e e et e e e eres 198
Single-Angle Members................ooriin et 200
BUilt-Up MEmnbBErs .......ocovviiieeie ettt st e s st st s et sas e s bns 200
Slender Compression MEmbers...........oocoeeiiiiee e 200
Use of the Compression Tables ........cccoiieiiniinisi e e e anes 200
PrODIEITIS ettt ettt te e st s b e s e ts s b s r s s aeniras 203
Flexural Steel MEMDETS (..ot s 209
Basis OF DESHEN ..ot e e et ea 209
Nominal Strength of Steel in Flexure ... 209
Lateral Unsupported Length ...t 209
Fully Plastic Zone with Adequate Lateral SUpPOrt...........cccovviveiiesisssseeses e 211
Inelastic Lateral Torsional Buckling Zone...........ccovvvveeeieiiccc e 21
Modification FactOr €y ... oottt st 211
Elastic Lateral Torsional Buckling ZOTE...........cvvvesmrieninnisnsricesessessessssssesssssanns 212
Noncompact and Slender Beam Sections for Flexure ..........coocoiiiiiinnininiens 212
Compact Full PIAStc LiME ....coucvveee et ee e 213
Noncompact Flange Local Buckling............c.ccoovvnininiiiiininccccnieinnicnnn 213
Slender Flange Local Buckling ..o oot 214
Summary of Beam Relations ...........ccooiiiiiiniintciee e 214
DESiZN ATAS ..o e sne e s et be e 215
Shear Strength of Steel...... v s 218
Beam Deflection LIMIAIONS .....c.vcveerierneenceereeestetsiees e et e e e e snene s 220
PIOBECITIS ..ottt et et et 222
Combined Forces on Steel MEmMDETS.........cooiiiiiiiiie e 225
Design Approach to Combined FOIces ..o 225

Combination of Tensile and Flexure FOrces........oovminminrnscsssssssssssssosesssnsnenns 223
Combination of Compression and Flexure Forces: The

Beam-Column Members ...t e e, 227
Members Without SIdESWAY ......ccccveriiiiinin e et esssasesae et e 227
Members with Sidesway ... 227
Magnification FACIOT B .....cccooiriiiiiiiicninesnetesere et s s cbaais 229
Moment Modification Factor, Chy .o 229
K Values for Braced Frames.......cocociverieicin e e et 231

Braced Frame DESIZN........oocoeoeiiiiniirres e saressess st se et ssannss 231

FMagniﬁcation Factor for SWay, B ..ot rs s s 235

K Values for Unbraced Frames .........ccoceeivniniiiiiiic e 235

Unbraced Frame DEesSiSN........ccovermieniinnieniiresssessesesersesnrseressssessssssssssssnisssssases 237

Open-Web Steel JOISIS ..ottt s 240

JOUSE GHIFARTS .ot er st s e e e na b 243

PTODLEITIS ...c..coeecteeceet ettt ettt e e e e es et e easese e s s e esse e enenrenes 245

Steel COMMETIIONS 11vieeertereiee ettt errrr st arn s e rr s smsnts 251

Types of Connections and JOINUS ........occoiiiiieeee e 251

BOlted CONNECTIONS .vvveieiei et re e sssess s e st e s s st s sassmesa e e e s enmeneesenmeesemneeans 251



X Contents

Specifications for Spacing of Bolts and Edge Distance ..o, 254
Bearing-Type CONNECTIONS ....ccoovvecieiieeiie i v st e e eeeaies e e eee e e ennenes 255
Slip-Critical CONDECHONS ... co.eiviieee et et et ee et eee e esb et 259
Tensile Load on BolS ..o et eetes e 261
Combined Shear and Tensile Forces on BoltS ..o, 263
Combined Shear and Tension on Bearing-Type Connections ........ccceevereenvnne. 263
Combined Shear and Tension on Slip-Critical Connections........oecevveevevivieennnn, 265
Welded ConNECHONS ........oeveiccreeracccerec e rsa s e sarsrestee s e te et e setesn e eessaeesaessaesrnseteeens 267
GIOOVE WEILS ..ottt et e e e s e e e e e e e aen e eane e eenesannnens 267
Effective Area of Groove Weld ..o e 267
FRLEL WEIAS. ... eeerrieeeii s e mert et et as s e saas eme s b e sas st e st saeenen s e eeaaeere st seeeneebenen 267
Effective Area of FIllet Weld..........coooooiriieeeeeeeeeeeee et eeas e s 267
Minimum Size of Fillet Weld..........cocoiiioiiiii e 267
Maximum Size of Fillet Weld .....oco..ovvviomiiciieni e ecevsv ettt esean 268
Length of Fillet Weld. ...t eeees 268
Strength of Weld... reetrst e n et bens e e nae e DOB
Complete Joint Penetratlon Groove Weld‘; .......................................................... 268
Partial Joint Penetration Welds and Fillet Welds .....ccooiceeviiiioicisnncscseee e, 268
Frame Connections... B UUSSRURUVURRRUR. i ) |
Shear or Simple Connectlon for Frames .................................................................. 272
Single-Plate Shear Connection or Shear Tab ........ccocvvvvevveevei i 272
Framed-Beam ConneCtON. .........ccooveeiiiieiiieiis ettt tessae e ssae et sre e srsesa eres 272
Seated-Beam COnNECtion ... e et et see s st 272
End-Plate CONNECHON ........cecvvveeerereeeeeeseeesisesemrssansereseersenserneasesesatessesessssesnes 272
Single-Plate Shear Connection for FrAMes ......c.cccooviieeniiiennnree e 274
Moment-Resisting Connection for FLAMES ......ccicvriiieoini e eeee e 277
PTODBIEINS .....coieieeeets e erte e e st s es st e sa e s s ree e sre s sameabe et e sn et sasateerssanonsnsnaneraans 279

SECTION 1V Reinforced Concrete Structures

Chapter 14 Flexural Reinforced Concrete MembBers ...y oo s ersssaanens 289
Properties of Reinforced Concrete.............co.ovccmcvinconnisienccerenesrerncssaressssnses 289
Compression Strength Of CONCIeLe.... ..o iieeoiriiie ettt ee 289
Design Strength of CONCTEIE ....covvi v et s s e es et soe e e st s aee et 290
Strength of Reinforcing Steel ... ... e 291
Load Resistance Factor Design Basis of Concrete........ccoovvvvnvniicciiicioveceeeeieeein, 291
Reinforced Concrete BEAMS.......ocoopiireieecee e ras e e saeens 292
Dertvation of the Beam Relations ...........cocouoveriiieiiiicnie e, 292
Strain Diagram and Modes of Failure.........cccovvveeeeiecinciecccecceee v 294
Balanced and Recommended Steel PEercentages.........coovecvveecevrrcccrrnnnccvnesreerennsenas 295
Minimum Percentage of Steel ..o 295
Strength Reduction Factor for Concrete...........ccriiniiiiecincni s 296
Specifications for BEAmMS ........cccoviviiirnierieee et et et 296
ANalysis Of BEAMS. .....cocovoiiiriiii e et s 297
Design of BEAIMS .....c.oiiiieiiiiiee ettt 299

Design for Reinforcement Only... ..o 299

Design of Beam Section and Reinforcement.........c..ooovviiinniciiiiiincieeenes 300



Contents

Chapter 15

Chapter 16

Chapter 17

xi

One-Way Slab . et 303
Specifications for SIabs ... 303
Analysis of One-Way Slab.......oooo s 304
Design of One-Way Slab ... 305
ProDIEIMIS ...ttt ettt e ettt ne e st e e n e as e rmn e b et e ane e 306
Doubly and T Reinforced Concrete Beams, oo .o e et seeeonanenae 311
Doubly Reinforced Concrete Beams . ... .ot 311
Analysis of Doubly Reinforced BEams ......oocoov i 313
Design of Doubly Reinforced Beams......ccovviniiiiiecevccninin e 316
Monolithic Slab and Beam (T Beamis).....oovveicieerieiniieeeaenee et seeeeseo s 317
ANalysis OF T BEAIMIS ...ooveiiiee et cenenes 318
Design Of T BRAMS ...coiiiiii et ese et eesen e e e sneseresennnens 320
PrObIImiS ..o e e 323
Shear and Torsion in Reinforced Concrete .........cooovvirieiceececeeeeeee e 327
Stress Distribution in BeAIM ....ooveeiiiiiee et 327
Diagonal Cracking of Concrete... SO OO U URTOOPUPPOTYPPRTURC .1
Strength of Web (Shear) Relniorced Beam .............................................................. 329
Shear Contribution of Concrete... SO URRRRRUUSRORSSR: L | |
Shear Contribution of Web Remforcement eerrerreereeereennaenreeneeaenseessensennrasens 331

Specifications for Web (Shear) Relnforcement S URROUORRPRUOSRRRL X, )
Analysis for Shear Capacity .........ccooieieiiiiiiicie s seneee 333
Design for Shear Capacily ....co.co oo oeore i resessssssss s e nrness 33D
Torsion in Concrete .. SO POURSORRRRC & .
Provision for Torsmna] Remforcement SO UV UUURUUUSPUVUURIRSIRC L .
Problems 341

Compression and Combined Forces Reinforced Concrete Members ..o 347
Types 0f COUIMIS....coiieei e et aestaon e s rson 347
Pedestals ... e e e e e 347
Columns with Axial Loads. ... 347
Short Columns with Combined Loads ..........cooiiivinveniinininnns 347
Large or Slender Columns with Combined Loads ........ccvevviiciiiiniiniininnnnn, 347
Axially Loaded Colummms .........ocoeeierienieciereereer e crnecnesee s 348
Strength of SPIFals ..o 349
Specifications for ColumnS ...........ocoooiiiii s 350
~Analysis of Axially Loaded COlUMNS ..c..coviiivnveeiiicrcsnimisniasni e 351
Design of Axially Loaded Columns..........c.ooovvvevimnceiiiniiiiiiiiee s 353
Short Columns with Combined Loads ... 355
Effects of Moment on Short Columns........c.uiesvncnnncnes e 357
Only Axial Load ACHNG ..o e e s 357
Large Axial Load and Small Moment (Small Eccentricity) ......cccococvvsiernnns 357
Large Axial Load and Moment Larger than Case 2 Section ............coccoeenee 358
Large Axial Load and Moment Larger than Case 3 Section ........ociveenciinannn 358

Balanced Axial Load and MOIMENT .........ocoiiirivieiiicrnrerrirarsssisinsseeinsssnreresesrarssseses 358



xii Contents

Small Axial Load and Large Moment...............cooovoovioeeeiroeeeeee e 359

No Appreciable Axial Load and Large MOIMENL............c.cc.ccveierureerceennerencecnenn 359

Characteristics of the Interaction DIagram .........c.occvvvveeiciieeccie v, 359

Application of the Interaction DIiagram ...........coooviieeeivieeer e e 361

Analysis of Short Columns for Combined Loading.......co...cococviveivvininininecsniennns 361

Design of Short Columns for Combined Loading ..........ocoooieevvrieeeriennineeceeece, 362

Long or Slender ColmnS. ...t sr s e ra e 364

Problems ...t 364
BibLOBraphy ..ottt et e e ee e enemsena 369
ADPPEndix A .t e b et e s es 371
ADPENdix B ..ot et s en ety e s st s ae e e e ennat et 3T
APPendix € oo s et ettt enenrans 431
APPendix D ... ettt e 483



