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44

961 269 056 36 6353 4716 5436
10.16 298 069 W 70,01 5380 6527
10.76 129 085 38 77.50 61.55 78561
11.41 363 1.04 39 B5.97 70.61 95.03
12.1 402 1.26 40 95.66 81.27 115,31
12.86 4.45 1.52 41 106.81 9385 140.51
13.68 4.92 1.82 42 119.67 108.75 171.99
1460 545 2.18 43 134.58 126.50 211.56
15.12 6.04 .59 44 151.95 147.74 261.60
16.56 6.70 307 45 172.28 17328 32534
17.69 7.44 364 46 196.22 204,19 407.11
18.92 8.26 4,31 47 224.55 241.80 512.84
2027 919 5.00 48 258.28 28785 650 .67
.- 21,75 10.23 6.00 49 298.71 344.63 831.99
s = 24 2336 11.40 108 50 347,50 415.14 1072.80
Z 25 25.13 127 834
- f' "From Kumbhojkar (1993)
<
LA
Table 3.3 Bearing Capacity Faclors
o’ N, N, N, @ N, N, N,
E 0 514 1.00 000 26 22.25 1185 12.54
i 1 538 1.09 0.07 27 2394 1320 14.47
2 5.63 1.20 0.15 28 25.80 14.72 16.72
3 5.90 1.31 0.24 29 27.86 16.44 19.34
4 6.19 1.43 034 30 30.14 18.40 2240
: 5 6.49 1.57 045 31 3267 20.63 25.99
el 6 681 1.72 0.57 32 3549 23.18 30.22
z}-'.; I 7 7.16 1.88 0.71 33 38.64 26.09 3519
O 8 7.53 206 086 34 4216 2044 41,06
i 9 7.92 225 1.03 3s 46.12 33.30 4803
& 10 835 247 1.22 36 5059 . 3175 $6.31
11 8.80 2.7 1.44 37 55.63 42.92 6619
12 0.28 2.97 1.69 38 61.35 489 78.03
13 981 3.26 197 39 6787 55.96 92.28
14 10.37 359 229 40 75.31 64.20 109.41
15 10.98 3.94 2.65 41 8386 73.90 130.22
16 1163 434 306 42 93.71 85.38 155.55
12.34 477 353 43 105.11 99.02 186.54
1310 5.26 4.07 44 118.37 115.31 224 64
13.93 580 4.68 45 133.88 13488 271.76
14, 6.4 5.39 15210 158.51 33035
6.20 11164 18721 40367
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' ) T or AT, SRR ]t G e B o B e e W T T
e m' gl WO S8 ponc _-_-'.'r‘-'n. X By A g t=

&l ¥ Foundation type
400 Ib/ft? 110 Ib/1 Conunuous
12 m 5% 0 17.8 kKN/m’ Continuous
im 2m 30° 0 16.5 kN/m’ Square

' 9. _ 1 (., 1
a Eq (33)and Table 3 I: q,,=FS=E[c Nc+qN,+5yBN,)

For ¢’ =28° N,=3161,N,=17.81,N, =137

Gu = -‘-:-[-(400)(31.61) +(110)(3)(1781) +-;-(1 10)(3)1 3_7)] = 51951b/ ft?

e

o
il
) '-n

qau S

L ] r ]
=E(c N‘ +qN‘ +5"BN’J

For ¢" =135° from Table 3.1, N,=57.75, N, =41 44, N, =45 4]

Q= -;—[04-(12 X 178)(4].44)+%(178XI5X454])] =3728kN/m’
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Rt
T LGN, +04y8N,)

= i-[(z x 165)(22.46) + (04)(165)(3)(1913)] = 280 KN/ m”

f‘z_ A square column foundation has to carry a gross allowable load 0[ 1805 kN
(FS =3). Given: D;=15m, y=159kN/m*, ¢’ =34° and ¢’ =0. Use
~ Terzaghi’s equation to determine the size of the foundallon (B). Assume genera
- shear failure.

e

[ .'x‘.‘.

=1

Eq 3.7);¢’=0

q.
9 =g FS(qN +048N )

Q, 1805

9u = B! BZ
From Table 3 1, for ¢ = 34° N,=365,N,=3804

5 -'%?3 = -l-[u SX159)(36.5) + (04)(159)( BX3804))]

By trial and erro1, B=2 m
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4.5 A column foundation (Figure P4.5) is 3 m X 2m in plan. Given: D, = 1.5 m,
¢' = 25° ¢ = 70 kN/m’, Using Eq. (4.26) and FS = 3, determine the net allowable
load [see Eq. (4.22)] the foundation could carry.

P rrom Palo\e 9
Ja T y=mae . N05 9592

IIH_ MO ;q__ U b ol Y Cmundu ater leve
b g/o L
—— il : ‘
l 3m X2 Yt = 19.5 kKN/m
| m m 51 t }O‘ 88

Feg - % N? f+/#{€%’) «’;E}i :‘:

‘:—iS = )+ f:meS = |t 2/3 tanls = @
Hs - o Wﬁa/g_ :I-O-‘/(Lg) Ex 73]
DD?P‘\'\\ ?’chmlfg Q #D_j:___ n |-5 </l

Feu - Lo qD& = by -‘Ef

ErC‘J = ’+2Ecmc?3( ,5,,,]@)2 -—%5— = J+Qb1n(25)(lﬂ5m35)2%é :@
F‘Zd @ g .- (1)(17)+-509.5-5.8))

olh - 7o (0.7 Y1:20)1-2)(1) +(21:845)1e.66)(1:3) (122)
o (9.5 - Cfﬁg\)(/og??)/o 72)(1)(2)

= 1979 -78 kp1
_- Q‘?\“ = 9‘4” v - M*Arca = 267;? 13 % 2%3 :‘6'957‘53
B

Es

 ——
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Note all calculation are mede to necrest 2 significart digps

Problem # 1 (8 points)

A contlauous (wall) foundation I shown io Figure belvw, Fatimate the wtimuts bad. jar sut leaqrh of the
foundation,

fen e X <25 ¥ ea:olfm v -0u

N E=UL.)n ! e .y By ¢ [ f =
' s 1_:. - EL :.J' .
b TV : t"‘J - L2 ml R

Y ! S
’ i y = ibivm' S | 't_--‘?'_'-z."
\‘Yz ‘43-.13- voa i \[ - Bt 10
: A\ >
— o — \ )"} _ TG ay
N N 1
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L 1
/ ¥¥s = |- o = (1]

Depth Pfﬂl:tar'g D,Qi' -*""I e ™ . i

F@O‘ 2 I+?f’qn(§6) (I"S;n(l‘?i) 2'7 ]i: 7 H7 I
Bed {7 o -
mc\qu&Poc‘ru( .
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Problem # 12 (3 pofnts)

s using factor of
A tectanguia footing CLom 8 2.0m) founded on soil profile shown, The lovting was designed using

safety equal 1o 20,
&
D
Sand, y=18kN/m’ I\ & N«\ N
5"-.#.41“ ZI_HMC

!

1.3m

1.dm Sand, y=16kN/m’
=, yGWT

i e e i i e e b o e e o

clay, You=20kN/m*
$=17" ¢'=25QkPa;
5.4m Ne = 12-3Y
NG =Y 72

v NX-2953
Bed rock

Ll

1. Is this footing will fail in two layers or in a {ingle layers? Y¥fy?

2. If your answer is "yes" determine the punching efficient Ks? W % \ f
1 < . . ﬁ
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1. Is this footing will fail in two layers or in a §ingle layers? Wify?

2. Ifyouranswer is "yes" determine the punch} elficient Ks? W.w %\G\h“xv
52 + 81 ( D92 Faer _

L s R ANE2 V52
S=2ce / |
o5 %
e/ Fas
EaR——
/ﬁ‘m.m
b =252 017 P N

¥ 1.6 ¥3.63 yoff

Problem # 4: (5 points)

A rectangular footing (1.6m x 2.0m) founded op-soil profile shown. Find only the bearing capacity factors if

ol e |

H.anN Sand, y=16kN/m’ TS5 _ namﬁ

Dr=50%

NQ\M/N mymﬁ\ Aﬁ&_‘\crﬂ 0
= = ..,_ )
yol Fan \W T:@ v
“tarl(% bnde) [ole] & @

20 ﬂl?ﬂ\“mm / 7\&. nNo% &X: m.m,.v

er

cann

e
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} | - Estimate the elastic settlement of the foundation using the strain influence factor metho
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Student Name: ... MV o oabos . Student Nombers. 128884, ... .
Student Section: .. ... . o b \ udenit New Serial Number:o. . HA. .. ..
1 iashemite Upive sity Second Exam
Faculty of Enginec ing Wed: 30/11/2016
Depat:ment of Civi; Fngincesing  Altempts All Problems
Foundation Engineering (0401-435) Write Only in the designated space
Instructor: Dr. Gmar Al-Hanamlch
Note all calculation are made to nearest 2 significant digits

L |

Problem # 1 (7.5 points)

L .

A reclangular footing (1.6m x 2.0m) founded on soil profile shown. The fcoting was ca: ied 2 net uriform
pressure of 200 kPa. Determine, only, the primary cansalidaton settlement due o footing loading? Hint: Use
Z.El_.anﬁnximtc method 1o find the induced (increment) of stress under the footing.
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Problem #2 (7.5 points) Yail X =19
Consider Mc_[oundnlinn Zm .ﬂ'z m in plan at a depth udl.S mlin a clean sand deposit, given:
=16k m_:’w__ kP2 The value of N6O with Jepth given in the table below:
Depth (m) 0.0-1.50 | 1.5-30 | 3.0-4.50 | 4.5-60 | 6090 | 9.00 “
Neo 6 E | 10 10 12 50 s
Estimate the “lastie settloment of the foundation using the strain influeace fctor method after § years?
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In Problems 13.1 through 13.4. USC Yomee = 23.58 kN/m'. Also, in Eq. (13.11), use
ki=k=2/3and P, = 0. —

13.1  Forthe cantilever retaining wall shown in Figure P13.1, let the following data be given:
,3 2 0" Walldimensions: H=8m x, =04myn =06mx = 15m x = 35m

1.3 xs=09%mD=175m.a=10°
"JL;—’ Soil properties: ¥, = 16.8 kN/m'. &, = 32° v, = 17.6 kN/m’, ¢; = 28°,
‘\r‘e)f c’> = 30 kN/m*

Calculate the factor of safety with respect to overturning, sliding. and bearing capacity.

e Xi=16-8
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ofEnginearuig Thursdays 307052009

D!pllmmt of Civil Engineermg ~ Attempts All Problems
Foundation Engineening (0401333)  Write Only in the designated space
Instructor: Dr. Omar Al-Hattamleh

No Partial Credit Will Be Given

on # 1: (12 Points)
4 S'? if the retaming wall shown with strarght stem in the following figure 1s safe against:
1) Shding (FS ~15)
~ 2) Overtuming (FS =2 0) XC = 2q kl\//p.,"?
e 3) Bearing capacity failure, use ultimate bearing capacity, qu=750.0 kPa.
4 - (Note ignore passive contribution; consider yu =Y. for backfill soil) tsz‘o

0.25 m (.)V L)'%(k‘ Pj’/
&: 2o ,_.%-:t_r ' [ 126 m
L LA ewT . .
3.125 @
N e 2.0 KNm? andy Gravel

A75m

4/' 2
e

| Y.t=18 0 Ilem Parent Soil micavation Line

C= S0 kP& ' = 20°

| Section no | Area(m2) Weight/m (kN/m) | Moment h_rmtmi | Moment (AN m_)fm =

1 17505943 16321526 3,105 bol 375
) o25(6’5)-]33' 1.38(24) =3342, 9, ,25  Fo. 53
Z

o5(W =2 [2(29=UE Y 9-7 [ 96
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