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Name:_ P Vardon Student number:_ 001 CTB2310
Question | Workings Answer
No.
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1b Effective stress at the centre, via interpolation: 0’ initial
= 315 kPa
345 — 285
o' =285+—————=315kPa ,
2 AO— exca
= —132 kPa
Change in stress is at 10m below the final surface.
o B AO_’const
Therefore the building is 2z x 2z on Newmark’s chart. =216 kPa
Number of squares is:
Complete circles: 6
Squares: (6x100) + 72+ 24 = 696 (range of correct is 680 — 710)
Change of effective stress at the end of the excavation:
696 x 0.001 x (-10x19) = -132 kPa
Change of effective stress at the end of the construction: 696 x
0.001 x (500 — 10x19) = 216 kPa
1c Strain, at the end of the excavation, is: disPexc
= 1n(Z) = L (3A132) — _ = —0.27m
€= Cp In (01) - 2oln( 315 ) = —0.027
Displacement = —0.027 X 10 = —0.27m diSPoonst
= 0.26m

Strain, at the end of the construction, is:

1 o 1 2164315
£ = aln (0_1) = Eln( v ) = 0.026m
Displacement = 0.026 X 10 = 0.26m
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Name:__ P Vardon Student number:__001 CTB2310
Question | Workings Answer
No.
2a Using the Brinch Hansen method: N, = 3.941

N, = 10.977
1
Pe = cNcicse + qNgigsq + Ey’BNyi],sy N, =1.576
No inclination factors or surcharge due to being at ground level.
Therefore, N factors and shape factors are needed. Shape factors also ok
to be calculated in Q2b.
N _1+sing (rt )_1+sin15 ( tan 15) = 3.941
q—l_sind)expn an ¢ _1—sin15eXpT[ an = 3.
N, = (N; — 1)cot ¢ = 10.977
N, =2(N, — 1)tan ¢ = 1.576
2b As no (effective) surcharge: B ~ 3.89m
1
pPe = cN.s, + EV’BNysy
B
Se=1+027=12
B
sy =1-037=07
B
Sq =1+ Zsincp = 1.26(unneeded)
25000
Pa="p2—
Fos = ¢
Pa
Therefore:
1
25000 x FOS = cN,s.B? + Ey’B3Nysy
B =~ 3.89m
2¢C Need to calculate the inclination factors. 1.84
Horizontal stress, t:
_F 75x225 115 kP
T4 389x389 U
le = 1-— m = 0.83
(p = 22500/3.89/3.89 = 1487 kPa)
i, =i =057
1
Pe = cNgi.s. + Ey’BNyiysy = 2736 kPa
FoS = 2736/1487 =1.84
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Question | Workings Answer
No.
3a Recognise that: c’=14.4 kPa
T =o,tang + ¢ $=6.84°
Area is 0.05x0.05 = 0.0025 m?
Stresses are therefore:
Test Normal Peak Normal | Shear
No force shear stress stress
' (N) force (kPa) (kPa)
(N)
1 75 45 30 18
2 175 57 70 22.8
And therefore with two tests:
c¢’=14.4 kPa
¢=6.84°
3b Stresses are therefore: ¢’=11.9 kPa
Test | Normal | Residual | Normal | Shear ¢=4.00°
NoO force shear stress stress
' (N) force (kPa) | (kPa)
(N)
1 75 35 30 14
2 175 42 70 16.8
And therefore with two tests:
¢’=11.9 kPa
¢=4.00°
3c

Need to calculate o; and o5. Easiest is from:

s = — 18 —
Radius ="/.,c = / cos6.84 = 181 kPa

Centre = 30 + radius sin ¢ = 30 + 18.1sin 6.84 = 32.1 kPa

0, = centre + radius = 50.3 kPa

o3 = centre — radius = 14.0 kPa
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Question | Workings Answer
No.
4a Hooke’s law in 3D K=_"
1-v
1 ! ! ! 0,, = 114 kPa
Ez7 = E [O-ZZ - U(Uxx + Oyy )] “
I , , o4, = 54 kPa
Exx = E [Uxx - U(Uyy + Ozz )]
1 Oyy = 29.2 kPa
&y = =0y, — V(04 + 0,,")
. N E[ 7 v + 0] 0y = 89.2 kPa
In confined conditions:
Eyy = Exx =0
Therefore:
! ! 4
Oxx = Oyy = mo-zz’
As
Oxx = 0y, = Ko,,'
P v
T 1-v
At 6 m depth:
0., = 6X19 =114 kPa
0., =114 — (6 X 10) = 54 kPa
K = 1-03% = 0.54
oLy = 54 X 0.54 = 29.2 kPa
Oyx = 29.2 + 60 = 89.2 kPa
4b For this wall there is friction against the wall, so need to use the
full equation or the look-up table. K, = 0.367
K, =347

a = 80°
For the active side:
B =10°
6 = 20°
Therefore:
K, = 0.367
For the passive side:
g =—-10°
6 =-20°

There is no table, so the formula must be used.

sin?(a — @)

. . sin(p — §)sin(p + ) 2
sin?a sin(a — 6) [1 - Jsin(a —&)sin(a + B)

K, = 3.47

K,
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P Vardon Student number: 001 CTB2310
4c t=5.6m
Calculate the horizontal stresses:
1 , , 1 5
Qu = EKaythal = > X 0.367 Xx17x2*=125kN/ m
Qaz = Kq¥ghgaz = 0367 X 17 X 2X 4 =499kN/m
1 1
Qg3 = E1f<ay;1hQa32 =5 X 0.367 x (19 — 10) x 42
=264kN/m
1 , 1 5
Qu1 =§ythW1 =§>< 10 X 4 =80kN/ m
1 1 32 1 2
Qp1 = Eprdd = 53.47 X 9% 0.5“=39kN/m
1 , 1 5
Qw2 = nyhQWZ = 3 X 10 X 0.5 =1.25kN/ m
Convert from total to horizontal force:
Multiply forces by: sin(a — &)
Where § = 20° active, and § = —20° passive
Friction from wall:
R = Wtand = 6 X (t — 6tan10) X Y, onc X tan20
= 54.6t —57.8
Qstige = (15.5 + 49.9 + 26.4) sin(60) + 80 = 169.7 kN /m
Qresist = 3.9sin(100) + 1.25+ R =5.1kN/m
R =54.6t —57.8 = kN/m
Qresist = Qs1igeFOS
t =5.6m
4d Any two of the following:

e Embedding the wall more
e Increasing the thickness of the concrete wall
e Draining the soil
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