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Rigid Frames

 rigid frames have no
pins
frame Is all one body
joints transfer

moments and shear

typically statically
iIndeterminate

types
— portal
— gable
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Rigid Frames

e behavior

- —sandiag

,-ff ; 'Il/r Lpp_.-r't. haﬁ

welaht

hét gie janze| | II," .

lGgs spraad,

. ; i perding stress
ESrnig.ds i U N beatt &y,
“rams =* nome n legs

lexge: let
Into bage
and glue s

farce lege inwea-d fimaa joint
l£gs now In ganging, at botzom of legs,
Ecam ESge leas PEam 5655 8van 1255

= fe)

Rigid Frames 3 Architectural Structures | S2008abn
Lecture 27 ENDS 231




Rigid Frames

— moments get redistributed

— deflections are smaller

— effective column lengths are shorter
— very sensitive to settling

Inflection point

effective / (where beam curvature Selien
J/ changes direction) . . )
/ effective P inflection point
- Y PR T span " (no moment, ho bending)
I‘-Hf]:lj

CONTINUOUS BEAMS (deflection diagram)

actual span

effective pinned jeints at
_—7 inflection points

{b) SIMPLE BEAM
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Rigid Frames

* resists lateral proordanses
loadings

shape depends on
stiffness of beams
and columns
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Figurc 5.19: Modo! demonsratian of tha affects of varying the sfiffness of

zzams ard calumns when a building frame is subjected to lateral lnads.

Rigid Frames 5 Architectural Structures | S2008abn
Lecture 27 ENDS 231




Rigid Frames

e staggered truss
— rigidity
— clear stories

fﬁ@'@%ﬁ;j {5 ElES

AL L ESACEH. P
A .:ﬁ_‘lﬁrﬂ-‘q\: -
Ll &t al > g

Rigid Frames 6 Architectural Structures |
Lecture 27 ENDS 231

S2008abn




Rigid Frames

e connections

— steel
— concrete
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Braced Frames

e pin connections
e bracing to prevent lateral movements
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Braced Frames

 types of bracing
— knee-bracing
— diagonal
- X
— K or chevron
— shear walls

{(knee-brace)
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diagonal

K (chevron) shear walls
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Shear Walls
 resist lateral load In plane with wall

~._ - Higid diaphragms

No diaphragm action Action with rigid
floor diaphragms L

Shear wall
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Rigid Frame Analysis

e members see
— shear
— axial force
— bending

 V & M diagrams
— plot on “outside”
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Rigid Frame Analysis

— need support reactions
— free body diagram each member

— end reactions are equal and opposite on
next member

Paint of inflection, J’ﬂ:’ /2
— “turn” member |

like beam
—draw V & M
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Rigid Frame Analysis

—FBD & M

e opposite end
reactions at joints
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Rigid Frame Design

e loads and combinations
— usually uniformly distributed gravity loads
— worst case for largest moments...
— wind direction can increase moments
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Rigid Frame Design

e frames & floors

— rigid frame can have slab floors or slab
with connecting beams

e Other

— slabs or plates
on columns

ONE-AY SLAS THO-WAYT SLAB
(With beams) {with beams)

THWO-HWAY SLAB FLAT PLATE -
(With gropped panels)
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Rigid Frame Design

e floors — plates & slabs

— one-way behavior
e side ratio > 1.5
o “strip” beam

— two-way behavior
* more complex
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