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Pile Analysis

In accordance with EN 1997-1:2004 incorporating Corrigendum
dated February 2009 and the recommended values.

<« 1550mm——»

Pile details
Installation method;
Shape;

Length;

Material details

Material;

Concrete strength class;

Part. factor, concrete (EN1992-1-1 cl. 2.4.2.4(1));
Coefficient acc (EN1992-1-1 cl. 3.1.6(1));
Characteristic compression cylinder strength;
Design comp. strength (EN1992-1-1 cl. 3.1.6(1));

Drilled
1550 mm diameter
L =16000 mm

Concrete

C25/30

vc = 1.50

e = 1.00

fox = 25 N/mm?

foo = atee x fok / yc = 16.7 N/mm?

Mean value of cyl. strength (EN1992-1-1 Table 3.1); fem = fok + 8 MPa = 33.0 N/mm?
Eem = 22000 MPa x (fom / 10 MPa)®? = 31.5

Secant mod. of elasticity (EN1992-1-1 Table 3.1);

kN/mm?
Modulus of elasticity;

E = Ecm = 31.5 kKN/mm?
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Geometric properties
Pile section depth; h =1550 mm
Bearing area; Avearing = 7 x h?/ 4 =1.887 m?
Pile perimeter; Perimpie = 7 x h = 4.869 m
Moment of inertia; = nxh*/64 = 28333269 cm*
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q,,; = Characteristic value, shaft resistance, q, .

= Characteristic value, base
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Stratum details
Stratum Geomaterial Thickness, Characteristic Characteristic
tetratai value, base, qp | value, shaft, qq
(mm) (KN/m?) (kN/m?)
1 Cohesive 5000 - 100
Cohesionless 9000 - 90
Cohesive 19000 250 188
Action details
Characteristic perm. unfav. action, compression; Ge kunfav = 1500 kN
Characteristic perm. fav. action, compression; Gekfav = 0 kN
Characteristic variable unfav. action, compression; Qcx = 550 kN
Characteristic perm. unfav. action, tension; Gtkunfav = 0 kN
Characteristic perm. fav. action, tension; Gtk fav = 0 KN
Characteristic variable unfav. action, tension; Qik =0 kN
Characteristic unfavourable perm. lateral action; Gtrkunfav = 1000 kKN
Characteristic favourable permanent lateral action; G-k v = 0 kKN
Characteristic variable lateral action; Qirk =200 kKN
Geotechnical partial and model factors:
Design approach 1:
Model factor on axial resistance; Ymodel = 1.00
Permanent unfavourable, A1 (Table A.3); YGunfav,A1 = 1.35
Permanent favourable, A1 (1); YGfav,a1 = 1.00
Variable unfavourable, A1 (Table A.3); voa1 = 1.50
Permanent unfavourable, A2 (Table A.3); YG.unfav,A2 = 1.00
Permanent favourable, A2 (Table A.3); Yafav,a2 = 1.00
Variable unfavourable, A2 (Table A.3); vo.a2 = 1.30
Characteristic axial resistance
Characteristic axial base resistance; Rok = Abearing % dbk = 471.7 kN
Characteristic axial shaft resistance per stratum
Stratum 1; Rsk1 = Qsk1 x Perimpiie x tstratat =2434.7 kN
Stratum 2; Rsk2 = Qske x Perimpiie % tsrataz =3944.3 kN
Stratum 3; Rsk3 = Qska x Perimpie x (L - Dstrataz) =1830.9 kN

Characteristic total axial shaft resistance;

Axial compressive resistance
Load combination 1: A1 + M1 + R1

Design compression action;

x Qck = 2850 kN

Partial resistance factor, bearing (Table A.7);

Rsk = Rsk1 + Rsk2 + Rsks = 8209.9 kN

Fc,d,C1 = YG,unfav,A1 X Gc,k,unfav - YG,fav,A1 X Gc,k,fav + ya,A1

Yb,R1 = 1.25
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Partial resistance factor, shaft (Table A.7); vs,r1 = 1.00
Design compressive resistance; Rca.ct = (Rok / yo,r1 + Rsk / Ysr1) / Ymodel = 8587.3 kN

Fc,d,C1 / Rc,d,C1 =0.332
PASS - Design compressive resistance exceeds design load
Load combination 2: A2 + M1 + R4

Design compression action; Fc.d,.c2 = YG,unfav,A2 X Gekunfav - VG fav,A2 X Gekfav + Ya,A2
x Qck = 2215 kN

Partial resistance factor, bearing (Table A.7); vo,Ra = 1.60

Partial resistance factor, shaft (Table A.7); Ys.r4 = 1.30

Design compressive resistance; Reda,c2 = (Rok / yb,ra + Rsk / ¥s,r4) / Ymodel = 6610.2 KN

Feace/ Reac2 = 0.335
PASS - Design compressive resistance exceeds design load

Lateral analysis properties

Pile head fixity; Free
Eccentricity of applied action; €actual = 0 mMm
Lateral action duration; Long-term

Lateral stratum details

n
Overburden pressure, Pozsi = Z e '[ X stratai
i=l1
Stratum Characteristic Characteristic Characteristic Characteristic
cohesion, friction angle, unit weight of overburden
Ci (kN/m?) O« (degrees) soil, pressure, Posik
Oix (kN/m?) (kN/m?)

50 10 10 50

0 35 12 158

150 12 11 367

Load combination 1: A1 + M1 + R1

Partial factors:

Angle of shearing resistance (Table A.4); Yo.m1 = 1.00
Effective cohesion (Table A.4); Yem1 = 1.00
Undrained shear strength (Table A.4); Yeum1 = 1.00
Weight density (Table A.4); Yym1 = 1.00
Lateral resistance factor; 1rR1 = 1.00
Stratum | Design Design friction Design unit Design
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cohesion, angle, weight of soail, overburden
ci,a (kN/m?) O, 4 (degrees) ;g (kN/m?) pressure, Possi d
(kN/m?)
1 50 10 10 50
2 0 35 12 158
3 150 12 11 367
Resisting soil is divided into 10 segments to determine lateral resistance
From iteration, assume depth of point of rotation; X =11952 mm
Distance from lateral action to ground; € = €gctual = 0 MM
Segment 1 properties:
Depth to base of segment from ground; Zkg1=1xL /10 =1600 mm
Depth to base of segment from top of stratum; ZKe1 = ZKq1 - Dstrata1 = 1600 mm
Depth to pile width ratio for Kg; Zkg1 /h =1
Depth to pile width ratio for Kg; Zke1 /=1
Effective overburden pressure; Pozt = Pozso,d * (Zkg1 - Dstratat) x 7'1,4 = 16 kN/m?
Brinch Hansen coefficient, Kq (Tomlison Fig 7.37); Kg1 =1.11
Brinch Hansen coefficient, K; (Tomlison Fig 7.37); K¢t = 6.85

Unit passive resist. at base (Tomlinson Egn 7.49);
Unit passive resistance at mid-height;

Segment lateral point load;

Segment moment about applied load;

Segment moment about X;

Segment 2 properties:

Depth to base of segment from ground;
Depth to base of segment from top of stratum;

Pzt = Pozt x Kq1 + €14 x Kot = 360.182 kN/m?

Pztm = (P21 + P20) / 2 = 180.091 kN/m?

PLats1 =L /10 x Pz1,m X h = 446.6 kN

Mus1 = Prast x (€ + (1 - 0.5) x L / 10) = 357.3 kNm
Mxs1 = Pratst x (X - (1-0.5)x L/ 10) = 4980.6 kNm

Zkg2= 2 x L /10 = 3200 mm
ZKc2 = ZKq2 - Dstrata1 = 3200 mm

Depth to pile width ratio for Kg; Zkg2/h =21

Depth to pile width ratio for Kg; Zke2 I h =21

Effective overburden pressure; Poz2 = Pozso,d + (Zkg2 - Dstratat) X v'1,4 = 32 kN/m?
Brinch Hansen coefficient, Kq (Tomlison Fig 7.37); Kq2 = 1.22

Brinch Hansen coefficient, K¢ (Tomlison Fig 7.37); Kc2 = 8.51

Unit passive resist. at base (Tomlinson Eqn 7.49);
Unit passive resistance at mid-height;

Segment lateral point load;

Segment moment about applied load;

Segment moment about X;

Segment 3 properties:

Depth to base of segment from ground;

Depth to base of segment from top of stratum;
Depth to pile width ratio for Kg;

Depth to pile width ratio for Kg;

P22 = Pozz x Kz + C'1.4 x Koo = 464.435 kN/m®

Pz2m = (P22 + Pz1) | 2 = 412.308 kN/m?

PLats2 =L /10 x Pz2,m X h =1022.5 kN

Mysz = Plasz x (€ + (2 - 0.5) x L / 10) = 2454.1 kNm
Mxs2 = Patsz x (X - (2 - 0.5)x L / 10) = 9766.9 kNm

Zkg3= 3 x L /10 = 4800 mm
ZKc3 = ZKq3 - Dstrata1 = 4800 mm
ZKq3 /h=31

ZKc3 /h=31
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Effective overburden pressure;

Brinch Hansen coefficient, Kq (Tomlison Fig 7.37);
Brinch Hansen coefficient, K. (Tomlison Fig 7.37);
Unit passive resist. at base (Tomlinson Egn 7.49);
Unit passive resistance at mid-height;

Segment lateral point load;

Segment moment about applied load;

Segment moment about X;

Segment 4 properties:

Depth to base of segment from ground;

Depth to base of segment from top of stratum;
Depth to pile width ratio for Kg;

Depth to pile width ratio for Kg;

Effective overburden pressure;

Brinch Hansen coefficient, Kq (Tomlison Fig 7.37);
Brinch Hansen coefficient, K. (Tomlison Fig 7.37);
Unit passive resist. at base (Tomlinson Egn 7.49);
Unit passive resistance at mid-height;

Segment lateral point load;

Segment moment about applied load;

Segment moment about X;

kNm

Segment 5 properties:

Depth to base of segment from ground;

Depth to base of segment from top of stratum;
Depth to pile width ratio for Kg;

Depth to pile width ratio for Kg;

Effective overburden pressure;

Brinch Hansen coefficient, Kq (Tomlison Fig 7.37);
Brinch Hansen coefficient, K. (Tomlison Fig 7.37);
Unit passive resist. at base (Tomlinson Egn 7.49);
Unit passive resistance at mid-height;

Segment lateral point load;

Segment moment about applied load;

kNm

Segment moment about X;

Segment 6 properties:

Depth to base of segment from ground;

Depth to base of segment from top of stratum;
Depth to pile width ratio for Kg;

Depth to pile width ratio for Kg;

Poz3 = Pozso,d + (Zkg3 - Dstratat) X v'1,d = 48 kN/m?

qu =13

Kez =9.48

P23 = Pozs x Kz + C'1.g x Keg = 536.679 kN/m”

Pzam = (P23 + Pz2) / 2 = 500.557 kN/m?

Plats3 =L /10 x pzzm x h = 1241.4 kN

Mis3 = PlLatss x (€ + (3 - 0.5) x L / 10) = 4965.5 kNm
Mxs3 = Pratsa x (X-(3-0.5)x L/ 10) =9871.1 kNm

Zkqs= 4 x L /10 = 6400 mm

ZKc4 = ZKq4 - Dstrataz = 1400 mm

Zkea | h = 4.1

ZKca /h=0.9

Poz4 = Pozst,d + (Zkg4 - Dstrata2) X y'2,4 = 66.8 kN/m?
Kaa = 13.27

Kea = 21.57

Pzs = Pozs x Kaa + C'2g x Kes = 886.587 kN/m?
Pzam = (P2t + Pzs) / 2 = 711.633 kN/m?

Pratsa =L /10 x pzam x h = 1764.8 kN

Miss = PlLatsa x (€ + (4 - 0.5) x L / 10) = 9883.2 kNm
Mxsa = Pratss x (X - (4 - 0.5)x L/ 10) = 11209.9

Zkgs= 5 x L /10 = 8000 mm

ZKe5 = ZKg5 - Dstrataz = 3000 mm

Zkgs /h=5.2

ZKc5 /h=1.9

Poz5 = Pozst,d + (Zkags - Dstrataz) X y'2,d4 = 86 kN/m?
Kgs = 14.42

Kes = 32.86

P25 = Pozs x Kgs + C'2,4 x Kes = 1240.486 kN/m”
Pzsm = (P25 + Pz4) / 2 = 1063.537 kN/m?

Pratss =L /10 x pzsm x h = 2637.6 kN

Mirss = PLaiss x (e + (5 -0.5) x L/ 10) = 18990.5

Mxss = PLatss x (X - (5-0.5)x L/ 10) = 12533 kNm

Zkge= 6 x L / 10 = 9600 mm
ZKce6 = ZKg6 - Dstrataz = 4600 mm
ZKq6 /h=6.2

ZKc6 /h=3
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Effective overburden pressure;

Brinch Hansen coefficient, Kq (Tomlison Fig 7.37);
Brinch Hansen coefficient, K. (Tomlison Fig 7.37);
Unit passive resist. at base (Tomlinson Egn 7.49);
Unit passive resistance at mid-height;

Segment lateral point load;

Segment moment about applied load;

kNm

Segment moment about X;

kNm

Segment 7 properties:

Depth to base of segment from ground;

Depth to base of segment from top of stratum;
Depth to pile width ratio for Kg;

Depth to pile width ratio for K¢;

Effective overburden pressure;

Brinch Hansen coefficient, Kq (Tomlison Fig 7.37);
Brinch Hansen coefficient, K¢ (Tomlison Fig 7.37);
Unit passive resist. at base (Tomlinson Egn 7.49);
Unit passive resistance at mid-height;

Segment lateral point load;

Segment moment about applied load;

kNm

Segment moment about X;

Segment 8 properties:

Depth to base of segment from ground;

Depth to base of segment from top of stratum;
Depth to pile width ratio for Kg;

Depth to pile width ratio for K¢;

Effective overburden pressure;

Brinch Hansen coefficient, Kq (Tomlison Fig 7.37);
Brinch Hansen coefficient, K¢ (Tomlison Fig 7.37);
Unit passive resist. at base (Tomlinson Egn 7.49);
Unit passive resistance at mid-height;

Poz6 = Pozstd + (Zkqe - Dstrata2) X y'2,4 = 105.2 kN/m?
Kqs = 15.46

Kes = 41.79

P26 = Pozs x Kgs + C'2.0 x Kes = 1626.576 kN/m?
Pz6m = (D6 + Pzs) / 2 = 1433.531 kN/m?

Plass = L /10 x ps6m x h = 3555.2 kN

Miss = PLatss x (€ + (6 - 0.5) x L/ 10) = 31285.4

Mxse = PLatss x (X - (6 - 0.5)x L/ 10) =11204.9

Zkq7= 7 x L /10 =11200 mm

ZKc7 = ZKq7 - Dstrataz = 6200 mm

ZKq7 /h=7.2

ZKc7 /h=4

Poz7 = Pozstd + (Za7 - Dstataz) X 7'2.d = 124.4 kN/m?
Kqr = 16.4

K7 = 49.03

P27 = Pozz x K7 + C'2.0 x Ko7 = 2040.284 kN/m®
Pz7.m = (P27 + Pz6) / 2 = 1833.430 kN/m?

Plats7 =L /10 x pzzm x h = 4546.9 kN

Mirs7 = Prais7 x (e + (7 - 0.5) x L / 10) = 47287.8

Mxs7 = Prats7 x (X - (7 - 0.5)x L/ 10) = 7055.6 kNm

Zkgs= 8 x L /10 = 12800 mm

ZKc8 = ZKg8 - Dstrataz = 7800 mm

ZKq8 /h=28.3

Zkeg /h =5

Pozs = Pozstd + (Zas - Dstrataz) X 7'2.d = 143.6 kN/m?
Kqs = 17.26

Kcs = 55.01

Pz8 = Pozs x Ko + C'2.4 x Kog = 2477.864 kN/m”
Pzs.m = (P28 + Pz7) / 2 = 2259.074 kN/m?

Approximate calculation applying the unit passive resistance at mid-height above and below X:

Segment (above X) lateral point load;

Segment (above X) moment about applied load;
30470.5 kNm

Segment (above X) moment about X;

Segment (below X) lateral point load;

PLaset = (X -7 x L/ 10) x h x pzsm = 2632.2 kN
Musst = PLatsst x (€ + X - (X - (7 x L/ 10))/ 2) =

Mysst = Prassst x (X - (7 x L/ 10)) / 2) = 989.4 kNm
Platses = (8 x L/ 10 - X) x h x pzgm = -2970.3 kN
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Segment (below X) moment about applied load;
36759.5 kNm

Segment (below X) moment about X;

kNm

Segment 9 properties:

Depth to base of segment from ground;

Depth to base of segment from top of stratum;
Depth to pile width ratio for Kg;

Depth to pile width ratio for K¢;

Effective overburden pressure;

Brinch Hansen coefficient, Kq (Tomlison Fig 7.37);
Brinch Hansen coefficient, K. (Tomlison Fig 7.37);
Unit passive resist. at base (Tomlinson Egn 7.49);
Unit passive resistance at mid-height;

Segment lateral point load;

Segment moment about applied load;

kNm

Segment moment about X;

Segment 10 properties:

Depth to base of segment from ground;

Depth to base of segment from top of stratum;
Depth to pile width ratio for Kg;

Depth to pile width ratio for K¢;

Effective overburden pressure;

Brinch Hansen coefficient, Kq (Tomlison Fig 7.37);
Brinch Hansen coefficient, K. (Tomlison Fig 7.37);
Unit passive resist. at base (Tomlinson Egn 7.49);
Unit passive resistance at mid-height;

Segment lateral point load;

Segment moment about applied load;

kNm

Segment moment about X;

kNm

Messb = Pratssp x (8 + X+ (8 xL/10-X)/2) =~

Mxssp = PLatssb x ((X- (8 x L /10))/2) =1259.8

Zkgo= 9 x L /10 = 14400 mm

ZKco = ZKq - Dstrata3s = 400 mm

ZKq9 /h=93

Zkeo / D =0.3

Pozo = Pozs2d + (Zao - Dstratas) X 7'3.d = 162.4 kN/m?
Kqo = 2.01

Keo = 4.87

P29 = Pozo X Kqo + C'3.4 X Koo = 1055.889 kN/m”
Pzom = (P29 + Pzs) / 2 = 1766.876 kN/m®

PLatso =-L /10 x pzom x h = -4381.9 kN

Mirso = PLatse x (e + (9 - 0.5) x L/ 10) = -59593.2

Mxsg = PLatso x (X - (9 -0.5)x L/ 10) = 7222.5 kKNm

Zkq10= 10 x L / 10 = 16000 mm

ZKc10 = ZKq10 - Dstrataz = 2000 mm

ZKq10 /h=10.3

Zke1o/ h=1.3

Poz10 = Pozs2.d + (Zkqto - Dstratas) x '3.0 = 180 kN/m?
Kq1o =2.04

Ke1o = 7.97

Pz10 = Pozio X Kg1o + C'3,4 x Ke1o = 1562.015 KN/m?
Pziom = (Pz10 + Pze) / 2 = 1308.952 kN/m?

PLats1o0 =-L/ 10 x pz1om x h = -3246.2 kN

Misto = Prats1o x (e + (10 - 0.5) x L / 10) = -49342.3

st1o = PLatS1O X (X - (10 - 05)>< L/ 10) =10544.5

Sum of moments about point of load application near zero;

Sum of moments about point of rotation;

EMyg = Myst + Mys2 + Mysa + Myss + Myss + Myss +
Mis7 + Mysst + Missb + Mise + Mis10 = =1 KNm

EMx = Mxs1 + Mxs2 + Mxs3 + Mxsa + Mxss + Mxss +
Mxs7 + Mxsst + Mxsgb + Mxso + Mxs10 = 86638.2
kNm

Calculated soil lateral resist. (Tomlinson Eqn 7.52); Ry caic = ZMx / (e + X) = 7249 kN
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Design lateral action;
ya.a1 X Qurk = 1650 kN
Design lateral resistance;

Ftr,d,C1 = YG,unfav,A1 X Gtr,k,unfav - YG,fav,A1 X Gtr,k,fav +

Rird,c1 = Rircalc / Ytr,R1 = 7249 kN
Firact/ Ridct = 0.228

PASS - Design lateral resistance exceeds lateral load

Load combination 2: A2 + M2 + R4

Partial factors:

Angle of shearing resistance (Table A.4);
Effective cohesion (Table A.4);
Undrained shear strength (Table A.4);
Weight density (Table A.4);

Lateral resistance factor;

Yo.m2 = 1.25
Yem2 = 1.25
Yeum2 = 1.40
Yym2 = 1.00
1ir,Re = 1.00

Stratum Design cohesion, Design friction Design unit weight Design overburden
Cid (KN/m?) angle, of soil, Pressure, Po,sid
i (degrees) Tia (kN/m?) (KN/m?)

1 40 8 10 50

2 0 29.3 12 158

3 120 9.7 11 367
Resisting soil is divided into 10 segments to determine lateral resistance
From iteration, assume depth of point of rotation; X =12089 mm
Distance from lateral action to ground; € = €gctual = 0 MM
Segment 1 properties:
Depth to base of segment from ground; Zkg1=1xL /10 =1600 mm
Depth to base of segment from top of stratum; ZKe1 = ZKq1 - Dstrata1 = 1600 mm
Depth to pile width ratio for Kg; Zkq1 1 h=1
Depth to pile width ratio for Kg; Zke1 /h =1
Effective overburden pressure; Poz1 = Pozso,d + (Zkg1 - Dstratat) X v'1,4 = 16 kN/m?
Brinch Hansen coefficient, Kq (Tomlison Fig 7.37); Kq1 = 0.85
Brinch Hansen coefficient, K¢ (Tomlison Fig 7.37); K1 = 6.37

Unit passive resist. at base (Tomlinson Eqn 7.49);
Unit passive resistance at mid-height;

Segment lateral point load;

Segment moment about applied load;

Segment moment about X;

Segment 2 properties:

Depth to base of segment from ground;

Depth to base of segment from top of stratum;
Depth to pile width ratio for Kg;

Depth to pile width ratio for K¢;

Effective overburden pressure;

Pzt = Pozt x Kq1 + C'14 x Kot = 268.276 kN/m?

Pzim = (P21 + Pa0) / 2 = 134.138 kKN/m?

PLatst =L /10 x pz1,m x h = 332.7 kN

Mus1 = Plast x (€ + (1 -0.5) x L / 10) = 266.1 kNm
Mxst = Prast x (X - (1 - 0.5)x L/ 10) = 3755.5 kNm

Zkg2= 2 x L /10 = 3200 mm

ZKc2 = ZKq2 - Dstrata1 = 3200 mm

Zkg2/h=21

Zke2 /h =21

Poz2 = Pozsod + (Zkqz - Dstratat) X 7'1.4 = 32 kN/m?
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Brinch Hansen coefficient, Kq (Tomlison Fig 7.37); Kgq2 = 0.93
Brinch Hansen coefficient, K¢ (Tomlison Fig 7.37); K¢ =7.85

Unit passive resist. at base (Tomlinson Eqn 7.49);
Unit passive resistance at mid-height;

Segment lateral point load;

Segment moment about applied load;

Segment moment about X;

Segment 3 properties:

Depth to base of segment from ground;

Depth to base of segment from top of stratum;
Depth to pile width ratio for Kg;

Depth to pile width ratio for Kc;

Effective overburden pressure;

Brinch Hansen coefficient, Kq (Tomlison Fig 7.37);
Brinch Hansen coefficient, K¢ (Tomlison Fig 7.37);
Unit passive resist. at base (Tomlinson Egn 7.49);
Unit passive resistance at mid-height;

Segment lateral point load;

Segment moment about applied load;

Segment moment about X;

Segment 4 properties:

Depth to base of segment from ground;

Depth to base of segment from top of stratum;
Depth to pile width ratio for Kg;

Depth to pile width ratio for K¢;

Effective overburden pressure;

Brinch Hansen coefficient, Kq (Tomlison Fig 7.37);
Brinch Hansen coefficient, K. (Tomlison Fig 7.37);
Unit passive resist. at base (Tomlinson Egn 7.49);
Unit passive resistance at mid-height;

Segment lateral point load;

Segment moment about applied load;

Segment moment about X;

Segment 5 properties:

Depth to base of segment from ground;

Depth to base of segment from top of stratum;
Depth to pile width ratio for Kg;

Depth to pile width ratio for Kg;

Effective overburden pressure;
Brinch Hansen coefficient, Kq (Tomlison Fig 7.37);
Brinch Hansen coefficient, K. (Tomlison Fig 7.37);

Pz2 = Pozz X Kq2 + C'1,4 x Ke2 = 343.619 kN/m?

Pz2m = (P2 + Pz1) / 2 = 305.947 kN/m?

Plats2=L /10 x pzam x h = 758.7 kN

Mis2 = Prats2 x (€ + (2 -0.5) x L/ 10) = 1821 kNm
Mxs2 = Prats2 x (X - (2 - 0.5)x L/ 10) = 7351.7 kNm

Zkg3= 3 x L /10 = 4800 mm

ZKc3 = ZKq3 - Dstratat = 4800 mm

ZKq3 /h=31

Zkez / h =31

Poz3 = Pozso,d + (Zkg3 - Dstratat) X v'1,04 = 48 kN/m?

Kq3 = 0.99

Kez = 8.7

Pz3 = Pozs x Kz + C'1.g x Koz = 395.655 kN/m”

Pzm = (P23 + Pz2) | 2 = 369.637 kN/m”

Pratsz =L /10 x pzam x h = 916.7 kN

Mirss = PLatsa x (e + (3 -0.5) x L/ 10) = 3666.8 kNm
Mxss = Pratsz x (X - (3-0.5)x L/ 10) = 7415.4 kNm

Zkg4=4 x L /10 = 6400 mm

ZKcea = ZKgs - Dstrataz = 1400 mm

ZKq4 /h=41

Zkea /N =10.9

Poz4 = Pozst,d + (Zkg4 - Dstrata2) % v'2,4 = 66.8 kN/m?
Kq4 =8.17

Kes = 15.42

Pz4 = Pozs X Kaa + C'24 x Kes = 546.014 kN/m?

Pzam = (Pz4 + Pz3) | 2 = 470.834 kN/m?

PLatsa =L /10 x pzam x h = 1167.7 kN

Miss = Plasa x (€ + (4 - 0.5) x L/ 10) = 6538.9 kNm
Mxssa = Pratsa x (X - (4 -0.5)x L/ 10) = 7577.3 kNm

Zkgs= 5 x L /10 = 8000 mm

ZKe5 = ZKgs - Dstrataz = 3000 mm

ZKq5 /h=5.2

Zkes /' h=1.9

Poz5 = Pozst,d + (Zkgs - Dstrataz) X v'2,0 = 86 kN/m?
Kq5 = 8.76

Kes = 22.24
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Unit passive resist. at base (Tomlinson Eqn 7.49);
Unit passive resistance at mid-height;
Segment lateral point load;

Segment moment about applied load;

kNm

Segment moment about X;

Segment 6 properties:

Depth to base of segment from ground;

Depth to base of segment from top of stratum;
Depth to pile width ratio for Kg;

Depth to pile width ratio for Kg;

Effective overburden pressure;

Brinch Hansen coefficient, Kq (Tomlison Fig 7.37);
Brinch Hansen coefficient, K. (Tomlison Fig 7.37);
Unit passive resist. at base (Tomlinson Egn 7.49);
Unit passive resistance at mid-height;

Segment lateral point load;

Segment moment about applied load;

kNm

Segment moment about X;

Segment 7 properties:

Depth to base of segment from ground;

Depth to base of segment from top of stratum;
Depth to pile width ratio for Kg;

Depth to pile width ratio for K¢;

Effective overburden pressure;

Brinch Hansen coefficient, Kq (Tomlison Fig 7.37);
Brinch Hansen coefficient, K. (Tomlison Fig 7.37);
Unit passive resist. at base (Tomlinson Egn 7.49);
Unit passive resistance at mid-height;

Segment lateral point load;

Segment moment about applied load;

kNm

Segment moment about X;

Segment 8 properties:

Depth to base of segment from ground;

Depth to base of segment from top of stratum;
Depth to pile width ratio for Kg;

Depth to pile width ratio for K¢;

Effective overburden pressure;

Brinch Hansen coefficient, Kq (Tomlison Fig 7.37);

P25 = Pozs X Kgs + C'2.4 x Kes = 753.091 kN/m®
Pz5m = (P25 + Pza) | 2 = 649.552 KN/m?

Pratss =L /10 x pzsm x h =1610.9 kN

Muss = Prass x (€ + (5 - 0.5) x L / 10) = 11598.4

Mxss = Pratss x (X - (5 -0.5)x L/ 10) = 7876.1 kNm

Zkge= 6 x L /10 = 9600 mm

ZKes = ZKge - Dstrataz = 4600 mm

ZKq6 /h=6.2

ZKc6 /h=3

Poz6 = Pozst,d + (Zkgs - Dstrataz) X y'2,4 = 105.2 KN/m?
Kgs = 9.26

Kes = 27.11

Pz6 = Pozs X Kas + C'24 x Keo = 974.190 kN/m?
Pz6m = (P26 + Pzs) / 2 = 863.640 kN/m?

Platss =L /10 x pzem x h = 2141.8 kN

Mese = PLatss x (€ + (6 - 0.5) x L/ 10) = 18848.1

Mxss = Pratse x (X - (6 - 0.5)x L/ 10) = 7045 kNm

Zkq7= 7 x L /10 =11200 mm

ZKc7 = ZKq7 - Dstrataz = 6200 mm

ZKq7 /h=17.2

Zker/h =4

Poz7 = Pozst,d + (Zka7 - Dstrata2) X v'2,04 = 124.4 kN/m?
Kq7 =9.7

Ke7 = 30.76

P27 = Pozz x Ka7 + C'2.4 x K7 = 1206.625 kN/m?
Pz7m = (Pz7 + Pz6) / 2 = 1090.408 kN/m?

Prats7 =L /10 x pzzm x h = 2704.2 kN

Mis7 = Pras7 x (€ + (7 - 0.5) x L/ 10) = 28123.8

Mxs7 = Prats7 x (X - (7 - 0.5)x L / 10) = 4568.1 kNm

Zkgs= 8 x L /10 = 12800 mm

ZKe8 = ZKgg - Dstrataz = 7800 mm

ZKq8 /h=8.3

Zkee/ h =5

Poz8 = Pozst,d + (Zkgs - Dstrataz) X v'2,4 = 143.6 KN/m?
Kqe = 10.09
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Brinch Hansen coefficient, K¢ (Tomlison Fig 7.37);
Unit passive resist. at base (Tomlinson Egn 7.49);
Unit passive resistance at mid-height;

Kes = 33.6
P28 = Pozs x Kqg + C'2.0 x Keg = 1448.356 kN/m?
Pre.m = (P8 + pz7) / 2 = 1327.491 kN/m?

Approximate calculation applying the unit passive resistance at mid-height above and below X:

Segment (above X) lateral point load;

Segment (above X) moment about applied load;
21306.7 kNm

Segment (above X) moment about X;

Segment (below X) lateral point load;

Segment (below X) moment about applied load;
18199.4 kNm

Segment (below X) moment about X;

Segment 9 properties:

Depth to base of segment from ground;

Depth to base of segment from top of stratum;
Depth to pile width ratio for Kg;

Depth to pile width ratio for K¢;

Effective overburden pressure;

Brinch Hansen coefficient, Kq (Tomlison Fig 7.37);
Brinch Hansen coefficient, K¢ (Tomlison Fig 7.37);
Unit passive resist. at base (Tomlinson Egn 7.49);
Unit passive resistance at mid-height;

Segment lateral point load;

Segment moment about applied load;

kNm

Segment moment about X;

Segment 10 properties:

Depth to base of segment from ground;

Depth to base of segment from top of stratum;
Depth to pile width ratio for Kg;

Depth to pile width ratio for K¢;

Effective overburden pressure;

Brinch Hansen coefficient, Kq (Tomlison Fig 7.37);
Brinch Hansen coefficient, K¢ (Tomlison Fig 7.37);
Unit passive resist. at base (Tomlinson Egn 7.49);
Unit passive resistance at mid-height;

Segment lateral point load;

Segment moment about applied load;

kNm

Segment moment about X;

Platsst = (X -7 x L/ 10) x h x pzgm = 1829.7 kN
Mirsst = PLatsst x (€ + X - (X- (7 xL/10))/2) =

Mxsst = Pratsst x (X - (7 x L/ 10))/2) = 813.6 KNm
Platssb = -(8 x L/ 10 - X) x h x pzgm = -1462.4 kN
Miseb = Platssp x (€ + X+ (8 xL/10-X)/2) = -

Mxseb = PLatssb % (X - (8 x L /10))/2) = 519.7 KNm

Zkge= 9 x L /10 = 14400 mm

ZKc9 = ZKqo - Dstratas = 400 mm

Zkgo /N =9.3

Zkeo / h=0.3

Poz9 = Pozs2d + (Zkqo - Dstratas) X 7'3.d = 162.4 kN/m?
Kqo = 1.49

Keo = 4.51

P29 = Pozo x Kqo + C'ag x Keo = 783.427 kN/m?
Pzom = (P29 + Pzs) / 2 = 1115.892 kN/m?

PLaiso = -L / 10 x pom x h = -2767.4 kN

Muse = PLaiso x (€ + (9 - 0.5) x L / 10) = -37636.8

Mxso = PLatso x (X-(9-0.5)x L/ 10) = 4180.8 kNm

Zkg10= 10 x L /10 = 16000 mm

ZKc10 = ZKq10 - Dstrataz = 2000 mm

Zkg10/ h =10.3

Zkc1io/ h=1.3

Poz10 = Pozs2.d *+ (Zka1o - Dstratas) * '3.4 = 180 kN/m?
Kq1o =1.51

Ke1o0 = 7.26

P210 = Pozto X Kq1o + C'a.a x Keto = 1144.326 kN/m?
Pz1om = (Pz10 + Pzo) / 2 = 963.877 kN/m?

PLats1o0 =-L/ 10 x pz1o,m x h = -2390.4 kN

Mis1o = Prats1o x (€ + (10 - 0.5) x L / 10) = -36334.3

Mxs1o = PLats1o x (X - (10 - 0.5)x L / 10) = 7436 kNm

Sum of moments about point of load application near zero;
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Sum of moments about point of rotation;

Calculated soil lateral resist. (Tomlinson Eqn 7.52);
Design lateral action;

va.A2 X Qurk = 1260 kN

Design lateral resistance;

Mt = Mgst + Mis2 + Misz + Mysa + Myss + Mirss +
Mis7 + Mysst + Missb + Mise + Mis10 = =1 KNm

EMx = Mxs1 + Mxs2 + Mxs3 + Mxsa + Mxss + Mxss +
Mxs7 + Mxsst + Mxssb + Mxsg + Mxs10 = 58539.2
kNm

Rircalc = ZMx / (e + X) = 4842.3 kN

Ftr,d,CZ = YG,unfav,A2 X Gtr,k,unfav - YGfav,A2 X Gtr,k,fav +

Rtr.a,c2 = Rircalc / virra = 4842.3 kN
Firac2/ Rirdc2 = 0.26

PASS - Design lateral resistance exceeds lateral load

Lateral deflection analysis (Characteristic values)

Resisting soil is divided into 10 segments to determine lateral resistance

From iteration, assume depth of point of rotation;
Distance from lateral action to ground;
Segment 1 properties:

Depth to base of segment from ground;

Depth to base of segment from top of stratum;
Depth to pile width ratio for Kg;

Depth to pile width ratio for Kg;

Effective overburden pressure;

Brinch Hansen coefficient, Kq (Tomlison Fig 7.37);
Brinch Hansen coefficient, K¢ (Tomlison Fig 7.37);
Unit passive resist. at base (Tomlinson Egn 7.49);
Unit passive resistance at mid-height;

Segment lateral point load;

Segment moment about applied load;

Segment moment about X;

Segment 2 properties:

Depth to base of segment from ground;

Depth to base of segment from top of stratum;
Depth to pile width ratio for Kg;

Depth to pile width ratio for K¢;

Effective overburden pressure;

Brinch Hansen coefficient, Kq (Tomlison Fig 7.37);
Brinch Hansen coefficient, K¢ (Tomlison Fig 7.37);
Unit passive resist. at base (Tomlinson Egn 7.49);
Unit passive resistance at mid-height;

X =11952 mm
€ = €gctual = 0 mm

Zkg1=1xL /10 =1600 mm

ZKc1 = ZKq1 - Dstratat = 1600 mm

Zkqi I h =1

ZKc /h=1

Pozt = Pozsok + (Zkat - Dstratat) X 7'1x = 16 kN/m?

Kat = 1.11

K1 = 6.85

Pzt = Pzt X Kgt + C'1x x Kot = 360.182 kN/m?

Pz1.m = (P21 + Pz0) / 2 = 180.091 kN/m?

Prats1 =L /10 x pz1,m x h = 446.6 KN

Mis1 = Prats1 x (e + (1 -0.5) x L/ 10) = 357.3 kKNm
Mxs1 = Prats1 x (X - (1-0.5)x L/ 10) = 4980.6 kNm

Zkg2=2 x L /10 = 3200 mm

ZKc2 = ZKq2 - Dstrata1 = 3200 mm

Zkg2/h=21

Zke2 I h =21

Poz2 = Pozsok + (Zkaz - Dstratat) X 7'1x = 32 kN/m?
K2 = 1.22

Ke2 = 8.51

Pz2 = Pozz X Kgz + C'1k x Koz = 464.435 kN/m”
Pz2m = (Pz2 + Pz1) / 2 = 412.308 kN/m’
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Segment lateral point load;

Segment moment about applied load;
Segment moment about X;

Segment 3 properties:

Depth to base of segment from ground;

Depth to base of segment from top of stratum;
Depth to pile width ratio for Kg;

Depth to pile width ratio for K¢;

Effective overburden pressure;

Brinch Hansen coefficient, Kq (Tomlison Fig 7.37);
Brinch Hansen coefficient, K. (Tomlison Fig 7.37);
Unit passive resist. at base (Tomlinson Egn 7.49);
Unit passive resistance at mid-height;

Segment lateral point load;

Segment moment about applied load;

Segment moment about X;

Segment 4 properties:

Depth to base of segment from ground;

Depth to base of segment from top of stratum;
Depth to pile width ratio for Kg;

Depth to pile width ratio for K¢;

Effective overburden pressure;

Brinch Hansen coefficient, Kq (Tomlison Fig 7.37);
Brinch Hansen coefficient, K. (Tomlison Fig 7.37);
Unit passive resist. at base (Tomlinson Egn 7.49);
Unit passive resistance at mid-height;

Segment lateral point load;

Segment moment about applied load;

Segment moment about X;

kNm

Segment 5 properties:

Depth to base of segment from ground;

Depth to base of segment from top of stratum;
Depth to pile width ratio for Kg;

Depth to pile width ratio for K¢;

Effective overburden pressure;

Brinch Hansen coefficient, Kq (Tomlison Fig 7.37);
Brinch Hansen coefficient, K. (Tomlison Fig 7.37);
Unit passive resist. at base (Tomlinson Egn 7.49);
Unit passive resistance at mid-height;

Segment lateral point load;

PLaisz = L/ 10 x pzom x h = 1022.5 kN
Mus2 = PLatsz2 x (€ + (2 - 0.5) x L / 10) = 2454.1 kKNm
Mxs2 = Prats2 x (X-(2-0.5)x L/ 10) = 9766.9 kNm

Zkg3= 3 x L /10 = 4800 mm

ZKc3 = ZKq3 - Dstrata1 = 4800 mm

ZKq3 /h=31

Zke3/ h=3.1

Poz3 = Pozsok + (Ziea - Dstratat) X 7'1.x = 48 kN/m?

qu =13

Kes = 9.48

P23 = Pozs X Kgs + C'1 x Ko = 536.679 kN/m’

Pzam = (P23 + Pz2) / 2 = 500.557 kN/m’

Prats3 =L /10 x pzam x h = 1241.4 kN

Mirss = PlLatss x (e + (3 - 0.5) x L/ 10) = 4965.5 kNm
Mxs3 = Plratsa x (X-(3-0.5)x L/ 10) =9871.1 kNm

Zkgs= 4 x L /10 = 6400 mm

ZKc4 = ZKa4 - Dstrataz = 1400 mm

ZKq4 /h=41

ZKca /h=0.9

Poz4 = Pozstk + (Zkqs - Dstataz) X 2k = 66.8 kN/m?
Koa = 13.27

Kes = 21.57

Pzs = Pozs x Kqa + Clak x Koa = 886.587 kN/m?
Pzt = (P24 + Pz3) / 2 = 711.633 kKN/m?

Platss =L /10 x pzam x h = 1764.8 kN

Mirsa = PlLatsa x (€ + (4 - 0.5) x L/ 10) = 9883.2 kNm
Mxss = Platsa x (X - (4 - 0.5)x L / 10) = 11209.9

Zkgs= 5 x L /10 = 8000 mm

ZKe5 = ZKg5 - Dstrataz = 3000 mm

ZKq5 /h=5.2

Zkes /h=1.9

Poz5 = Pozstk + (ZKgs - Dstrata2) % y'2k = 86 kN/m?
Kqs = 14.42

Kes = 32.86

P25 = Pozs x Kgs + Clak x Kes = 1240.486 kN/m?
Pz5m = (P25 + Pza) / 2 = 1063.537 kN/m?

Plaiss = L /10 x pzsm x h = 2637.6 kN
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Segment moment about applied load;

kNm

Segment moment about X;

Segment 6 properties:

Depth to base of segment from ground;

Depth to base of segment from top of stratum;
Depth to pile width ratio for Kg;

Depth to pile width ratio for Kc;

Effective overburden pressure;

Brinch Hansen coefficient, Kq (Tomlison Fig 7.37);
Brinch Hansen coefficient, K. (Tomlison Fig 7.37);
Unit passive resist. at base (Tomlinson Egn 7.49);
Unit passive resistance at mid-height;

Segment lateral point load;

Segment moment about applied load;

kNm

Segment moment about X;

kNm

Segment 7 properties:

Depth to base of segment from ground;

Depth to base of segment from top of stratum;
Depth to pile width ratio for Kg;

Depth to pile width ratio for K¢;

Effective overburden pressure;

Brinch Hansen coefficient, Kq (Tomlison Fig 7.37);
Brinch Hansen coefficient, K. (Tomlison Fig 7.37);
Unit passive resist. at base (Tomlinson Egn 7.49);
Unit passive resistance at mid-height;

Segment lateral point load;

Segment moment about applied load;

kNm

Segment moment about X;

Segment 8 properties:

Depth to base of segment from ground;

Depth to base of segment from top of stratum;
Depth to pile width ratio for Kg;

Depth to pile width ratio for K¢;

Effective overburden pressure;

Brinch Hansen coefficient, Kq (Tomlison Fig 7.37);
Brinch Hansen coefficient, K¢ (Tomlison Fig 7.37);
Unit passive resist. at base (Tomlinson Egn 7.49);

Mirss = Pratss x (e + (5 -0.5) x L/ 10) = 18990.5
Mxss = Pratss x (X - (5-0.5)x L/ 10) = 12533 kNm

Zkgs= 6 x L / 10 = 9600 mm

ZKc6 = ZKg6 - Dstrataz = 4600 mm

Zkgs / h = 6.2

Zkes /h =3

Poz6 = Pozstk + (ZKas - Dstrata2) X 7’2k = 105.2 kN/m®
Kqs = 15.46

Kee = 41.79

P26 = Pozs X Kgs + C'2k x Ko = 1626.576 kN/m?
Pzsm = (Pzs + Pzs) / 2 = 1433.531 kN/m®

PLatse =L / 10 x pzem x h = 3555.2 kN

Mirse = PrLatss x (e + (6 - 0.5) x L/ 10) = 31285.4

Mxse = PLatss x (X - (6 - 0.5)x L/ 10) =11204.9

Zkq7= 7 x L /10 = 11200 mm

ZKc7 = ZKq7 - Dstrata2 = 6200 mm

ZKq7 /h=17.2

ZKc7 /h=4

Poz7 = Pozsik + (Zia7 - Dstrata2) X 7'2x = 124.4 KN/m®
Ky = 16.4

Koz = 49.03

P27 = Pozz x Kq7 + Clak x Koz = 2040.284 kN/m?
Pazm = (P27 + Ps) / 2 = 1833.430 kN/m?
Prats7=L /10 x pzzm x h = 4546.9 kN

Mis7 = Pras7 x (€ + (7 - 0.5) x L/ 10) = 47287.8

Mxs7 = PLats7 x (X - (7 - 0.5)x L/ 10) = 7055.6 kKNm

Zkqs= 8 x L /10 = 12800 mm

ZKc8 = ZKq8 - Dstrataz = 7800 mm

ZKq8 /h=8.3

Zkeg /h =5

Poz8 = Pozstk + (ZKgs - Dstrata2) x y'2x = 143.6 kN/m?
Kqe = 17.26

Kcs = 55.01

P28 = Pozs X Kaa + C'2 x Kog = 2477.864 kN/m”
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Unit passive resistance at mid-height;

Pe.m = (P8 + pz7) / 2 = 2259.074 kN/m?

Approximate calculation applying the unit passive resistance at mid-height above and below X:

Segment (above X) lateral point load;

Segment (above X) moment about applied load;
30470.5 kNm

Segment (above X) moment about X;

Segment (below X) lateral point load;

Segment (below X) moment about applied load;
36759.5 kNm

Segment (below X) moment about X;

kNm

Segment 9 properties:

Depth to base of segment from ground;

Depth to base of segment from top of stratum;
Depth to pile width ratio for Kg;

Depth to pile width ratio for Kg;

Effective overburden pressure;

Brinch Hansen coefficient, Kq (Tomlison Fig 7.37);
Brinch Hansen coefficient, K. (Tomlison Fig 7.37);
Unit passive resist. at base (Tomlinson Egn 7.49);
Unit passive resistance at mid-height;

Segment lateral point load;

Segment moment about applied load;

kNm

Segment moment about X;

Segment 10 properties:

Depth to base of segment from ground;

Depth to base of segment from top of stratum;
Depth to pile width ratio for Kg;

Depth to pile width ratio for Kg;

Effective overburden pressure;

Brinch Hansen coefficient, Kq (Tomlison Fig 7.37);
Brinch Hansen coefficient, K. (Tomlison Fig 7.37);
Unit passive resist. at base (Tomlinson Eqn 7.49);
Unit passive resistance at mid-height;

Segment lateral point load;

Segment moment about applied load;

kNm

Segment moment about X;

kNm

PrLatsst = (X -7 xL/10) x h x pzgm = 2632.2 kN
Musst = Prassat x (€ + X - (X - (7 x L/ 10)) / 2) =

Mxsst = PLatsst x (X - (7 x L/ 10))/ 2) = 989.4 kNm
PLatssb = -(8 x L/ 10 - X) x h x pzsm = -2970.3 kN
Mirssb = PLatsso x (€ + X+ (8 xL /10 -X)/2) = -

Mxssb = PLatssb x ((X- (8 x L /10))/2) =1259.8

Zkgo= 9 x L /10 = 14400 mm

ZKco = ZKq - Dstrata3 = 400 mm

ZKq9 /h=93

ZKc9 /h=0.3

Poz9 = Pozs2,k + (Zkqe - Dstrata3) x y'3x = 162.4 kN/m?
Kqo = 2.01

Keo = 4.87

P29 = Pozo X Kqo + C'ak x Keg = 1055.889 kN/m?
Pzom = (P20 + Pzs) / 2 = 1766.876 kN/m?

Platso = -L / 10 x pyom x h = -4381.9 kN

Muss = Plaiso x (€ + (9 - 0.5) x L / 10) = -59593.2

Mxsg = PLatso x (X - (9 -0.5)x L/ 10) = 7222.5 kKNm

Zkq10= 10 x L /10 = 16000 mm

ZKc10 = ZKq10 - Dstrata3 = 2000 mm

ZKq10 /h=10.3

ZKc10 /h=13

Poz10 = Pozs2k + (Zkq10 - Dstratas) x y'3x = 180 kN/m?
Kq1o =2.04

Keto = 7.97

Pz10 = Pozto X Kqio + C'3 x Koto = 1562.015 kN/m®
Pziom = (Pz10 + Pzo) / 2 = 1308.952 kN/m?

Prats1o =-L / 10 x pz1om x h = -3246.2 kN

Mes1o = Prats1o x (e + (10 - 0.5) x L / 10) = -49342.3

st1o = PLatS1O X (X - (10 - 05)>< L/ 10) =10544.5

Sum of moments about point of load application near zero;
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IMt = Mys1 + Mys2 + Muss + Mysa + Myss + Myse +
Mis7 + Musst + Missb + Mise + Mys1o = -1 KNm
Sum of moments about point of rotation;
IMx = Mxs1 + Mxs2 + Mxss + Mxss + Mxss + Mxse +
Mxs7 + Mxsst + Mxssb + Mxsg + Mxs10 = 86638.2
kNm
Calculated soil lateral resist. (Tomlinson Eqn 7.52); Rircac = ZMx / (e + X) = 7249 kN

Lateral deflection
Characteristic lateral action; Firk = Girkunfav - Girkfav + Qurk = 1200 KN
Virtual point of fixity, from iteration; Vzt = Rircalc - PLatst - Pats2 - PLatss - Plats4 - PLatss -
R x Pratss = 0 kN

z=(5+R)xL/10=8061 mm
Actual lateral deflection at top of pile; Siat = (Fyrk x (e + zf)3) /(3 xEx1)=23.5mm
Allowable lateral deflection; SLatAllow = 25 mm

SLat / SLatalow = 0.94

PASS - Allowable lateral deflection exceeds actual lateral deflection
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