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IMU 438 — Geotechnical Design

Mat Foundation Design

2 buildings of 15 storey will be constructed in an area as seen in Figure 1 below. The soil profile
consist of approximately 15m thick compressible clay. The plan dimensions of foundations are
20m x 60m and the depth is thought to be ~3m below the ground level. Water table is at 5.5 m

below ground level.
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Figure 1. Borehole locations

Please design a mat foundation by considering bearing capacity and settlement using the data given

below. If any data is missing, feel free to make a reasonable assumption.

You are expected to prepare a ~10 min. presentation and a report of 8-10 pages.
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Arazi Deney Sonugclari

Tablo 1: Arazide yapilan SPT Deney sonuglari.

KUYU NO: KOSESK-1 KUYU NO: KOSESK-2
Derinlik (m)| 0-15 | 15-30 | 30-45 | Na1o D"z::‘)"k 0-15 | 15-30 | 30-45 | Nso
450-4.95 | 12 13 15 28 | 4.50-4.95 | 13 13 14 27
6.00-6.45 | 15 16 19 35 | 6.00645 | 14 18 20 38
7.50-7.95 | 19 20 23 43 | 7.50-7.95 | 19 20 21 41
9.00-9.45 | 21 23 24 47 | 9.00945 | 22 23 25 48
10.50-10.95 | 26 27 27 54 |10.50-10.95| 26 27 28 55
12.00-12.45 | 28 29 30 59 |12.00-12.45| 27 29 29 58
13.50-13.95 | 30 30 31 61 |13.50-13.95| 28 29 30 59
KUYU NO: KOSESK-3 KUYU NO: KOSESK-4
Derinlik (m)| 0-15 | 15-30 | 30-45 | N3 D‘z::’)"k 0-15 | 15-30 | 30-45 | Nso
4.50-4.95 | 11 14 17 31 | 450495 | 12 13 16 29
6.00-6.45 | 12 16 16 32 | 6.00645 | 14 15 19 34
7.50-7.95 | 15 19 22 41 | 750795 | 16 18 20 38
9.00-9.45 | 20 21 27 48 | 9.009.45 | 17 20 21 41
10.50-10.95 | 23 24 30 54 |10.50-10.95 | 20 23 24 47
12.00-12.45 | 25 26 31 57 |12.00-12.45 | 24 25 29 54
13.50-13.95 | 25 30 30 60 |13.50-13.95 | 28 27 30 57
KUYU NO: SK-1 KUYU NO: SK-2
Derinlik (m)| 0-15 | 15-30 | 30-45 | N3 D"z::')"k 0-15 | 15-30 | 30-45 | N
4.50-4.95 | 13 15 15 30 | 4.50-4.95 | 14 15 17 32
6.00-6.45 | 16 17 19 36 | 6.00645 | 15 19 19 38
7.50-7.95 | 18 20 21 41 | 750795 | 16 20 21 41
9.00-9.45 | 22 23 25 48 | 9.009.45 | 20 22 22 44
10.50-10.95 | 25 27 28 55 |10.50-10.95 | 25 26 27 53
12.00-12.45 | 26 28 28 56 |12.00-12.45| 28 29 31 60
13.50-13.95 | 29 30 32 62 |13.50-13.95| 31 32 34 66

Dogal Su igerigi Deneyi

Tablo 2: Alinan numuneler (izerindeki dodal su icerigi (su muhtevasi) degerleri,

DOGAL SU iCERIGI
KUYU NO NUMUNE DERINLIK (m) SU MUHTEVASI (%)
KOSESK-1 ubD 1.50 18.3
KOSESK-1 ubD 3.00 19.7
KOSESK-2 uD 1.50 19.2
KOSESK-2 ubD 3.00 19.5
KOSESK-3 ubD 1.50 19.2
KOSESK-3 uD 3.00 16.7
KOSESK-4 ubD 1.50 18.2
KOSESK-4 ubD 3.00 18.6
SK-1 uD 1.50 18.5
SK-1 uD 3.00 18.0
SK-2 uD 1.50 18.6
SK-2 uD 3.00 19.4
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Elek Analizi

Elek Analizi (tane boyu dagilimi), TS 1900-1 standartlarina uygun olarak yapilmistir. Bu dederler Tablo 3 ‘de
Ozetlenmigtir.

Tablo 3: Alinan numuneler zerinde yapilan elek analizi sonuglar.

ELEK ANALiZi
SONDAJ NO | NUMUNE | DERINLIiK (m) | 4 - KALAN (%) | 200 - GECEN (%) gfﬁ"#}
KOSESK-1 uD 1.50 0.0 88.1 CH
KOSESK-1 uD 3.00 0.0 89.3 CH
KOSESK-2 uD 1.50 2.4 88.8 CH
KOSESK-2 ubD 3.00 0.0 89.5 CH
KOSESK-3 uD 1.50 0.0 86.0 CH
KOSESK-3 uD 3.00 0.0 89.6 CH
KOSESK-4 uD 1.50 0.0 89.4 CH
KOSESK-4 uD 3.00 0.0 86.6 CH
SK-1 uD 1.50 0.0 86.3 CH
SK-1 uD 3.00 0.0 87.3 CH
SK-2 uD 1.50 0.0 89.1 CH
SK-2 uD 3.00 0.0 88.4 CH

Dogal Birim Hacim Agirlik Tayini

Dodal birim hacim adirhdi (y) ; bir kuru zeminin agiridinin, yine bu kuru zeminin hacmine oranlanmasi ile elde
edilmektedir. Bu islem Piknometre metoduyla yapilir (ASTM D-854-72). Laboratuvarda yapilan Ug eksenli basing deneyi
sonucu zemine ait numunelerin dodal birim hacim agirligi degerleri Tablo 4 ‘de ayrintili olarak verilmistir.

Tablo 4: Alinan numunéelerin dogal birim hacim adirligi dederleri,

DOGAL BiRiM HACIM AGIRLIGI
SONDAJ NO NUMUNE DERINLIK (m) D.B.H.A. (gr/cm3)
KOSESK-1 ubD 1.50 1.92
KOSESK-1 ub 3.00 1.90
KOSESK-2 ubD 1.50 1.91
KOSESK-2 ub 3.00 1.98
KOSESK-3 ub 1.50 1.95
KOSESK-3 ub 3.00 1.93
KOSESK-4 ub 1.50 1.94
KOSESK-4 uD 3.00 1.91
SK-1 uD 1.50 1.93
SK-1 uD 3.00 1.98
SK-2 uD 1.50 1.94
SK-2 uD 3.00 1.93
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Atterberg Limitleri Tayini

Inceleme alanindan alinan numuneler icin yapilan Atterberg limitleri tayini Tablo 5 ‘de ayrintili olarak verilmistir.

Tablo 5: Alinan numuneler lzerinde yapilan Atterberg limitleri tayini.

ATTERBERG LIMITLER]

SONDAJ NO | NUMUNE | DERINLiK (m) | LL (%) | PL (%) (;:) ZEMIN SINIFI
KOSESK-1 uD 1.50 55.6 26.5 29.1 CH
KOSESK-1 ubD 3.00 57.1 27.4 29.8 CH
KOSESK-2 ubD 1.50 55.9 26.3 29.7 CH
KOSESK-2 uD 3.00 57.2 25.5 31.7 CH
KOSESK-3 uD 1.50 54.5 25.8 28.7 CH
KOSESK-3 uD 3.00 53.4 27.9 25.5 CH
KOSESK-4 ubD 1.50 56.5 25.9 30.6 CH
KOSESK-4 ubD 3.00 53.3 23.5 29.8 CH

SK-1 uD 1.50 54.2 26.1 28.1 CH
SK-1 uD 3.00 54.9 24.4 30.4 CH
SK-2 uD 1.50 54.3 25.2 29.1 CH
SK-2 uD 3.00 55.5 24.7 30.8 CH

Uc Eksenli Basing Deneyi

Sondajlar esnasinda alinan 6rselenmemis numuneden (¢ eksenli basing deneyi yapilmistir. Sonuglar Tablo 6'
da ayrintili olarak verilmektedir.

Tablo 6: Alinan numuneler iizerinde yapilan U eksenli basing deneyi sonuciar.

UG EKSENLI BASING
L C (kPa D(°
SONDAJ NO | NUMUNE | DERINLIK (m) (Korfezygn) (icsel Sii rt(iin|21e Acisi)

KOSESK-1 uD 1.50 74.4 6
KOSESK-1 UD 3.00 72.1 6
KOSESK-2 uD 1.50 72.6 5
KOSESK-2 UD 3.00 73.2 5
KOSESK-3 ubD 1.50 76.4 5
KOSESK-3 uD 3.00 70.5 6
KOSESK-4 ubD 1.50 80.1 5
KOSESK-4 uD 3.00 82.1 4
SK-1 ub 1.50 80.6 5
SK-1 uD 3.00 71.9 5
SK-2 ub 1.50 76.4 4
SK-2 uD 3.00 79.2 6




