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1. Desipn Standard

(1) Permanent Structure

{a} Unil Weight
Renforced concrete yo = 25Um’
Backhill samd ys = LBVm’ (under Ground water 0.8t/m”)

(o) Design Slress

= Concrele

Concrele

Bending compressive stress 210(kpicm®)
oo

;_R_-:in forcement )
Eeinforcement deformed har

Tensile and compressive stress 3,000(kp/cm®™)
5

(<] Allowable Stress

* Conerete

Concrete 210{kg/cm®)
Bending mmﬁruﬁe{iw siress 0(kefcm’)
ocd ;
Shearing stress 6(kglem®)
A

= Beinforcement

Reinforcement deformed bar

Tensile and compressive slress 1,6 kgfom?)

L 138

(d) Remlorcement Arrangement

= Diameter {mm)

6,8, 10, 12, 14, 16, 18, 20, 22, 24, 25, 28,10, 32, 36

= Cover {d mm)
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Cancrete surface

Undersude of bottom slab d =120 mm (with pile struciure)
d = 100 mm {without pile struchire)

Other slab and wall d =70 mm (h= 300mm)

d = 50 mm{h <300mm)

Beam and Columnd = T0mim

= Minimum space between two bars of reinforcement {face to face)
For slab and wall 0= 1 00mm

(In this caleulation, the space between two bars {(center Lo center) should be laken

following two cases, 125mm or 250mm. )
For beam and column U= 50mm

* Minimum amount of reinforcement

Dreformed har
Beam Az = 0IHIZ bd= As = 002 b-d
Column Mg DS A E As = 006A

* Lap lcngth

Plamn bar and Deformed bar L. = 33d (d = diameter of reinforcement)

(e} Design Load

= Basic parameters
LInit weight of soil ¥ L.&{L'm"), friction angle § = 30°°
Under pround water ¢ = 0.8{1/m’)

Welicle load H30 (30T)

« YVertical load
So1] load pl = h ¥
Vehicle load  p2 (N PYA
Back axle weight = 12T

One tire weight P = 1202 = 6T (The space of tire

[s L.om)
Loading aren

A ={0.2+2 X h X @n30% X (0.6+2 X hX an3f®)

n - over load factor 1.3
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{IT depth of upper slab is more than 1.4m, two tire
loads should be considered)
Linder ground water load Pw {unit weight is 1.06'm™)

= Horteontal load

Soil pressure P = ({vertical soil load) ¥ Ko
Ko = 0.5 (Earth pressure at rest)
Hertzontal load pressure Pv = (Vertical load) > Ko

(For caleculation of Box Culverl. Vertical vehicle load and harizontal vehicle load are

nat loaded at the same time,))

Axial Toad Pa = 1.0 t'm* {For caleulation of under ground
wall. If there is no road near the structure, axial load is 0,5¢m*)

Under pround water pressure Pw

= Insude of structure

Vertical water load

Horizontal water pressure

* Equipment weighl

Mechanical equipment load (activity load)
Clectrical cquiprment load

+ Hunlding load

* Uplift strength

(2} Temporary slructure

() Sheet Pile : Stress for caleulation

“Tensile Stress 2,700 kgfom?
Bending Compressive Stress 2,700 kgfem®
Shearing Stiress 1,300 katem®

(i) I section sicel

Tensile Stress ' 2,100 kg/em®
Bending Compressive Stress ( * ) 2100 kgdem®
_Shearing Stress 1,200 kgfem?

* Bending Compressive Stress is according 4o lenpth of H section
pre E E

Ifr = 20 2,100 kgfem?
20 <1/r <93 {1,400 - B4{1r — 200}
53 = 1/x f 12,000,000 / (6700 +(Lir))} = 1.5
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Here 1 : length of 1T section
r = radius pyration of H scction

() Btress Iron Weld Conneetion

Allowable stress of Shop Welding is same as the ahove,
Allowable stress of Field Welding is 80 % of Shop welding,

() Siress for Bolt Connection

I Shearing Stress 1,300 (kg/cm’)
| Surface Compressive 2,900 {kg/om?)
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2. Design method of Spread Foundation

(1) Allowable Bearing Capacity of Soil
Allowable bearing capacity of soil is caleulated by following equetion

qga = 13 [ exC=Nc + [=rl=B=Nr + r2=Df=Ng )

Here

Qa - Allowable bearing capacity of soil { 'm® )

C - Cohesion of soil under the bottom of foundation { Ym® )

rl - Uit weight of soil under the bottom of foundation { tm® }
Use submerged unit weight if soil is under the ground water

2 - Average unit weight of soil upper side of bottom foundation { tm® )
Use submerged unit weight if soil is under the pround water

e, [T Shape factor

Me N Mg - Beaning capacity factor { function of internal friction of seil { §})

D : Depth from lowest point of ground which close to foundation, to boltom
level of foundation { m )

B : Smallest widlh of bottom foundation  m )

Shape factor

Shapc of bottam Conlinuous Squarc Reclansular Circular
foundation footing
o 1.0 13 1.0+0_3(B/L) 13
W 0.5 0.4 0.5 - . 1(B/L) 0.3

Bearing capacity factor

i Ne : Mr N
0° L3 0 3.0
_ =] 5.3 0 3.4
L0 5.3 0 3.9
13 6.5 3 1.2 4.7
20 7.4 240 3.9
25 o I R 3.3 1.6
28 1.4 44 8.1
32 20.9 106 16.1
it 42.2 305 336
More than 40 b T R 1140 832
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