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Moment Diagram of Gravitional load Moment Diagram of EQ load

**Connections are subjected to maximum internal loads**
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(a) Stiff and strong upper (b) The columns in one storey (c) Soft storey caused by
floors due to masonry infills longer than those above discontinuous column

Examples of soft storay configurafions.
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~ __ Addtional beam
without a floor slab

(a)Prowded beams (b) Cr-weate a. .t.wo-slore'y mega-frame by pinning Lﬁ O-”:M k’hw &J;d* ‘P‘ _‘ﬂ

withourt clobn the ends of beams on alternate storeys

Two methods of avoiding a soft
staray where one storay is higher than
others.
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If buildings are located (( i
too close togetherthey
may collide duringan
earthquake. The roof of
a lower height building
can potentially collide
with columnsin a taller
building causing severe
structural damage.
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Pounding damage during the

1985 Mexico City earthgquake.
(Reproducad with permission from David C.
Hopkins).
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(a) Plan of seismic gap with beams and
columns on either side of the gap

_ Cantilever or corbel

,/' support to right-hand slab
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(b) Plan of seismic gap with beams
and columns on one side
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Section A-A

Two methods of supporting flooring at a seismic separation gap.
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Plan
(a) No torsional resistance

warp, flexing about their weak axes.

CoR

Lever-arm

Plan
(b) Excellent torsional resistance

Two structural configurations,
each with four shear walls, with
contrasting abilities to resist torsion.

W -y

Diaphragm
rotation

= o

Plan
(a) Four inner walls slightly
increase torsional resistance

Diaphragm
rotation

]
= wd

Plan
(b) Diaphragm rotation increases
where inner walls alone resist torsion

Structure located close to the CoR
is less effective at resisting torsion.
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Fig. 15 — North Beam Connection After Testing
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Figure Sa. Stress distribution Figure Sb. Stress distribution (interior)

 Stress distribution in model SPT1-1
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IPB200—> A=781cm’* I=5700cm’ Z,=642cm’ t,=15cm {,=09cm
IPB220 > A=91cm®  I=8090cm®  Z, =828cm’ t,=16cm  t,=095cm
IPB240 > A=106cm”*  I=11260cm’  Z =1054cm’ ¢,=17cm { =lcm
IPB260 > A=118cm®  I=14920cm®  Z,=1282cm’  ¢,=175cm ¢, =1cm
IPB280 - A=131cm®  I=19270cm®  Z,=1534cm’ ¢, =18cm  7,=1.05cm
A3l g (ohed Cudyb b g BGgtw (o2 o)l 5l (B0 Wl e il (B Cuaglie
IPB200 >V, =—F,(d—2t,)=21.187 ton

13 OF B oy Sed il
PB2207, =%Fy(d—2rf)=24.?33mn
IPB240 -V, =—=F, (d - 2¢, )= 28.527 ton

V3

IPB260 -7, =%Fy(d—2tf)=31.158tnn

1
IPB280—>V, =——F,(d—2t;)=35479ton

V3
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il 1 oDy Cuoglie cnl by
Jol dib o8 Cuaglie =2V, (pp40) + Virpmaso) = 2(28.527 ton) +(35.479 ton ) = 92.533 ton

pgd dicks oy Cenglie = 2V, (mno) + Vi (rmaso) = 2(24.733 ton )+ (31.158 ton ) = 80.624 ton

pous dinks o2y Cangliia = 2V (ipmac0) + Vi (pm2e0) = 2(21.187 ton)+(28.527 ton) = 70.901 ton

0 480 25 gt ol 9 b 18 S Juake & (Jy90 0 J>
2F
Jol didde o Cunglie = TI(ZZ plpa2s0) ¥ £ p(mazsu]): 43.704 ton
" . 25,
ped A by Cuaglie = b (22 plzpa220) T Z p{mgzﬁu]): 40.293 ton

2

2F
oy A (g Cnglia == (2Z , 15300) *+ Z (1 aa) )= 37408 ton
3

Cawl oSl gt cbias Cusglie 1 oL il Cuaglin ol by
S; > 0.85, = 43.704 ton > 0.8x40.293ton = 32.23
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