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7.3.1.1 Kondisi diafragma fleksibel

Diafragma yang terbuat dari dek baja tanpa penutup (fopping) atau panel struktur kayu dapat

diidealisasikan sebagai diafragma fleksibel jika memenuhi satu atau lebih kondisi berikut:

1. Struktur dengan elemen vertikal berupa rangka baja dengan bresing, rangka baja dan beton
komposit dengan bresing, atau beton, dinding bata, baja, atau dinding geser komposit baja
dan beton;

2. Bangunan hunian satu atau dua tingkat;

3. Stuktur rangka ringan yang memenuhi kondisi berikut:

a. Penutup beton atau material serupa tidak ditempatkan di atas panel diafragma kayu
kecuali untuk penutup nonstruktural dengan tebal tidak melebihi 38 mm;

b. Setiap baris elemen vertikal sistem pemikul gaya seismik memenuhi simpangan antar
tingkat izin pada Tabel 20.

7.3.1.2 Kondisi diafragma kaku
Diafragma pelat beton atau dek metal yang diberi penutup beton dengan perbandingan S/D.

sebesar 3 atau kurang pada struktur tanpa ketidakberaturan horizontal dapat diidealisasikan
sebagai diafragma kaku. Lihat Gambar 4 untuk definisi S dan D..
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Sumber: Perc. Strk. Beton 1983




7. Untuk struktur dengan diafragma berupa beton yang dicor di tempat; tonjolanmelebihi baris

luar dinding geser atau rangka dengan bresing harus memenuhi ketentuan berikut ini:

a<d/3 (70)
Keterangan:
a = jarak tegak lurus terhadap gaya yang ditinjau yang dihitung dari tepi terluar diafragma ke
baris tahanan vertikal yang terdekat
d = kedalaman diafragma sejajar terhadap gaya yang ditinjau dari baris tahanan vertikal yang

terdekat ke tepi diafragma

Semua tonjolan diafragma lainnya yang melebihi baris luar dinding geser atau rangka
dengan bresing, harus memenuhi ketentuan berikut:

a<d/5 (71)
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Dilatasi harus memperhitungkan simpangan maksimum struktur
Jika tidak, maka terjadi benturan antar bangunan yang berdekatan (Pounding)




Something like this happens during earthquakes. When the ground shakes, buildings amplify the shaking. But buildings
don’t shake together, or in-phase. Each building is different, and moves differently during an earthquake. Each building
has a different frequencies of vibration at which it resonates. To-and-fro movements intensify differently for each
building, increasing up each building’s height.

If buildings are constructed too close together or against one another, when the ground shakes, each building vibrates
differently. The buildings pound their neighbours, sometimes causing serious damage (Figures 1 and 2). An online search
for images of “earthquake building pounding”, reveals many instances of pounding damage during various earthquakes
around the world.

Figure 2. Two buildings have pounded each other with one far more seriously damaged than the other.

/() Figure 1. Two buildings with an insufficiently wide seismic gap pounding each other during an earthquake.



How wide do these gaps, usually referred to as “seismic separation gaps”, need to be? It depends on the building’s
height and its flexibility. For the most flexible building allowed by earthquake codes the gap to the boundary is about 2%
of the building height. For a four-story building this is about 240 mm. A narrower seismic gap is feasible if the civil
engineer designs a stiffer building; for example, with larger columns and beams, or longer structural walls. When
adjacent buildings are closeby, gaps are covered by flexible flashings (Figures 4 and 5).

f

Figure 3. A plan of a building (1) within its boundaries (2) and on a street (3). On three sides the building is built
back from the boundaries by the width of a seismic gap (4).

/ Figure 4. Two buildings separated by a seismic gap covered by a flexible flashing.

|
/() Figure 5. A close-up of the flashing covering the seismic gap. M)

//









Article 12. A Common Structural Weakness to Avoid: A Discontinuous
Wall

For buildings that use walls to resist horizontal earthquake shaking, it is vitally important that the walls rise vertically
from the foundations of the building and continue uninterrupted to roof level. This principle, that walls should be
continuous, applies regardless of the material of construction, be it reinforced concrete or masonry. It also applies even
if the walls are infill walls and are not primary structural elements. The strength and stiffness of infill walls mean that to
a large extent they act as structural members even if not intended by the designers.

There are two main types of discontinuous wall layouts. The first is where a column and beam framework has all but one
story infilled (Figure 1a). Usually the open story is at the ground floor. This arrangement most likely will lead to a soft
story during a damaging earthquake. The danger of a soft story is discussed in the previous article, Article 11, of this
series.

Soft story building: bagian bawah tidak lebih kaku daripada bagian atas:

Figure 1. Two types of discontinuous walls. In (a) there are no infills at the ground floor, and in (b) the ground floor
infill wall is off-set relative to the wall above.

The second type of discontinuous walls occurs where walls are off-set in plan (Figure 1b). There may be infill walls in
every story, but at the ground level the wall is set back inside the building compared to the walls above. The upper walls
therefore project out beyond the lowest wall (Figure 2). An off-set creates a serious local weakness in a wall, especially
when it tries to resist horizontal earthquake forces. An off-set wall is like a tree with a kink in it (Figure 3). A strong wind
will probably break the tree at the kink. Forces within any structure don’t like changing direction abruptly. So, how to
overcome this problem?

/O Figure 2. Buildings with off-set infill walls line this street.

// |












3. Pondasi-pondasi setempat perlu diikat kuat satu sama lain dengan
memakai balok pondasi (sloof).







1.5.2 Denah bangunan

Denah yang baik untuk bangunan gedung dan rumah di daerah gempa
adalah sebagai berikut:

a. Denah bangunan gedung dan rumah sebaiknya sederhana, simetris
terhadap kedua sumbu bangunan dan tidak terlalu panjang.
Perbandingan lebar bangunan dengan panjang 1:2.

b. Bila dikehendaki denah bangunan gedung dan rumah yang tidak
simetris, maka denah bangunan tersebut harus dipisahkan dengan
alur pemisah sedemikian rupa sehingga denah bangunan
merupakan rangkaian dari denah yang simetris.

i\






d.

Bidang dinding harus dibuat membentuk kotak-kotak tertutup,
seperti gambar 12.




1.5.3 Lokasi bangunan

Untuk menjamin keamanan bangunan gedung dan rumah terhadap
gempa, maka dalam memilih lokasi dimana bangunan akan didirikan
harus memperhatikan :

a. Bila bangunan gedung dan rumah akan dibangun pada lahan
perbukitan, maka lereng bukit harus dipilih yang stabil agar tidak
longsor pada saat gempa bumi terjadi.

b. Bila bangunan gedung dan rumah akan dibangun di lahan dataran,
maka bangunan tidak diperkenankan dibangun di lokasi yang
memiliki jenis tanah yang sangat halus dan tanah liat yang sensitif
(tanah mengembang).
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