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Damaged structures and related density map in 
Sarpol-e-.ahab (https://unitar.org/unosat/) 
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Reinforced Concrete buildings

Damage to Houses and Buildings

Soft story failure at Sarpole-.ahab city.

Severe non-structural elements damage at Maskane-Mehr

of Sarpole-.ahab city.



Horizontal irregularities due to lack of one of the beams 

poor quality of concrete and Utilize of 90° hooks 

instead of 135° hooks in columns 

Damage to building at Sarpole-.ahab.

The improper detailing of rebar at Shohada Hospital of Sarpole-

.ahab．

(a) Wide spacing between 

transverse rebar of 

columns

(b) Short anchorage length at 

rebar of the beams.



Steel buildings

Severe damage to a steel building at Sarpole-.ahab city.

(a) Damage to beams which had 

no stiffener

(b) Utilize of pinned joints 

instead of rigid joints at a 

building with moment-resisting 

frame system



Stone and adobe buildings

Failure of most of stone buildings in Kuik Village.

Fig. 1. (a) Location of microtremor measurement points in Sarpole-Zahab city which have been shown by yellow circles; (b), (c)
and (d) Obtained spectral ratio (H/V) (black curve), spectral ratio multiplied by standard deviation (red curve), spectral ratio divided
by standard deviation (blue curve) in Pawnar, Maskane Mehr_1 and Maskane Mehr_2 districts, respectively; (e) computed spectral
ratios along length (green curve) and width (magenta curve) at the roof of a 4-story building in the Maskane Mehr_2 district.



Fig. 2. Obtained spectral ratio (H/V) (black curve), spectral ratio
multiplied by standard deviation (red curve), spectral ratio divided by
standard deviation (blue curve) in Kooek villages site.
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Thank you for your attention.
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主筋の全断面積比 = ×100（％） ≧ 0.8（％）
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②帯筋の間隔

1.5Aの範囲
⇩

端部の間隔
10cm以下

中央部の間隔
15cm以下

柱と梁の接合
部分の間隔
15cm以下
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幅が異なる場合（長
方形）：大きい方がA
（最大径）となる。

定着長さ：3/4D以上

定着長さのはかり方
梁と柱への定着
梁の主筋を柱に定着させる場合の定着長さ（フック付の場合）

柱のせいの3/4（0.75）倍以上
＊フックは定着長に含まない。

柱の断面が長方形の場合は、
幅の小さい方が柱のせいとな
る。

(柱のせい）
D



定着長さの不足・位置不良の問題点

・接合部の破壊、欠損
・コンクリートの破壊 など

定着長さの不足 位置不良の場合


