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Table 1. Limiting Angular Distortion (Wahls, 1981)

Category of Potential Damage Angular Distortion
Danger to machinery sensitive to settlement 1/750
Danger to frames with diagonals 1/600
Safe limit for no cracking of building 1/500
First cracking of panel walls 1/300
Difficulties with overhead cranes 1/300
Tilting of high rigid building becomes visible 1/250
Considerable cracking of panel and brick walls 1/150
Danger of structural damage to general building 1/150
Safe limit for flexible brick walls” 1/150

* Safe limit includes a factor of safety.
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Table 2. Damage Risk Assessment Chart (Rankin, 1988)
Maximum slope of Maximum settlement of
Risk category building building (mm) Description of risk
1 Less than 1/500 Less than 10 Negligible: superficial
damage unlikely
2 1/500—1/200 10-50 Slight: possible superficial

damage which is unlikely to
have structural sigmificance

3 1/200-1/50 50-75 Moderate: expected
superficial damage and
possible structural damage
to buildings. possible
damage 1o relatively rigid
pipelines

4 Greater than 1/50 Greater than 75 High: expected structural
damage to buildings.
Expected damage to rigid
pipelines. possible damage
to other pipelines

lie sluw pojlu j0 0ad dbml 5 (e wlal » ol3 Zolaw JyuS slp pgo b9, (Y

(ASCE 2012— Halim&Wong)

Prediction of Frame Structure Damage Resulting
from Deep Excavation

Darwid Halim' and Kai Sin Wong, M.ASCE?
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Fig. 1. Differential settlement between columns causing diagonal
crack
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Fig. 3. Diagonal crack (c) because of differential settlement (6,)

Fig. 2. Frame structure
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Fig. 4. Settlement of frame columns
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_ 1{Eq. 6
0 1 ‘{/q
0 A V (Very Severe)
0
0 -
0 -
0 -
| |EqQ. 5
IV (Severe)
0 Ill (Moderate) .é{
01 // Eq.4
0 Il (Slight) g_g | (Very Slight)
0 Eq. 3

40 44 48 52 56 60 64 68 72 76 80
0 (degree) = arc tan (L/H)

Fig. 5. Damage categories from Eqgs. (3)—(7)

€4 = Yay Sinf cos 0 (1)
€4 = Yy Sinf cosf < ﬁ

- %(Liﬁ)cosﬂ =8 =< 2)

O column = O¢ir = 0.1/cos O (3)

Scolumn + Oire = 1/cos 6 (4)

Scolumn * St = 5/cos 6 (5)
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Ocolumn * Ot = 15/005 0 (6)
‘Scolumn * ‘Stﬂt — ZS/COS 0 (7)
Table 3. Classification of Visible Damage (data from Burland et al. 1977)
Approximate width
Number Class of damage of crack (mm)
0 Negligible 0.1
I Very slight 1.0
I1 Slight 5.0
11 Moderate <15.0
|AY Severe <25.0
\Y% Very severe >25.0
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