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CHEMICAL ANALYSIS

PROJECT NO. 287 DATE: |09-09-2026
CLIENT 1 REF : 1
LOCATION RIYADH
SOIL SAMPLE
DESCRIPTION TEST RESULTS
DEPTH
SAMPLE
NO. (M) pH | Cl@) | sOs (@)
Samplel 1.5 Silty gravel with sand 7.76 «,+51 0.060
Sample2 3.0 Silty gravel with sand 774 | +,54 | 0.062
Sample3 4.5 Limestone 7.71 +,+56 0.062
Sample 4 10.0 Limestone 7.72 0.055 0.063
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THE CLASSIFICATION OF SOIL AND SOIL AGGREGATE
MIXTURES FOR CONSTRUCTION PURPOSES

Silt - Clay Materials
Granular Materials ay 2 arert

General Classification mgre than 35% passing
35% or less passing 0.075 mm sieve 0.075 mm
Group
Sieve Classification A-l A-2 A-T
Analysis A-3 A-4|A-5|A-6
% Passing a b 4 5 [ 7 5|6
Sieve No. 10 S50
aperture 2.0 mm max
Sieve No. 40 30 50 51
aperture 0.425 mm | max | max | min
Sieve No. 200 15 25 10 | 35 35 | 35 35 1 36 | 36 36 36
aperture 0.075 mm max | max | max | max | max | max | max | min | min | min min

Characteristics of
fraction passing

40 41 40 41 40 41 40 41
sieve Nodl - - -

Liquid

Limit %
Plasticity 6max | np| 10 [ 20 |11 |11 |10 |10 |11 11
Index % max | max | min | min | max [ max | min min
General Rating Excellent to good Fair to poor

Notes :
1. Max = maximum & min = minimum.

2. The abovementioned table was quoted from AASHTO (M - 145 ).
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CHEMICAL ANALYSIS TEST RESULTS RECOMMENDES

(1:1 Soil - AQUEOUS EXTRACT)

REQUIREMENTS FOR SUBSURFACE CONCRETE
Concentration of Salts Expressed as Requirements for dense
SOs and NaCl Fully compacted concrete
made with
Nominal max. size
aggregate complying with Minimum
the requirement of | geneh of cover
In Soil In Ground Water TYPE OF CEMENT BS for
lcLAss 882 or reinforced
ASTM C 30 Concrete
(20 mm
Cementitous| Free water aggr.)
Total Total Total | Total Content cement
SOs NacCl SOs NaCl not less than ratio
% % gm/I gm/I (Kg/M3) :not more
than
All cement BS 4027 ASTM C
1 <0.20 | <0.05 |<0.30 <25 150 type 1 or V blended 300 0.50 40
containing pfa or slag
BS 12 or ASTM C 150, Type
1 cement blended with
minimum of 25 % or
maximum of 40 % pfa 350 Lisd e
2 0.2- 0.5 [0.05-0.1 |0.3-1.2 |2.5-5.0 (ASTM C 595 Type 1, 2 (MS)
cements.
BS 4027 or 4248, Type V
cements. 300 0.50 60
BS 12 or ASTM C 150, Type
1 cements blended with
minimum of 40 pfa. 400 0.40
3  ]05-1.0 |0.1-0.2 |1.2-25 |5.0-10 | ASTM C 595, Type 12 MS
Cements
BS 4027 or BS 4028
ASTM Type V cements. 360 0.45 &
BS 4027 or BS 4028
4 1.0-2.0 |0.2-0.5 |2.5-5.0 | 10-30 ASTM Type V cements 400 0.40 100
Overl Over BS 4027 or BS 4028
5 Over2.0 05 5.0 Over 30 ASTM Type V cements 400 0.40 100
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Figure 9.4.1(m): Maximum Considered Earthquake Ground Motion for the Kingdom of 1 SEC Spectral Response Acceleration (S, in %g)
(5 Percent of Critical Damping), Site Class B.

(Region 3)
SBC 301 2007 928
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Figure 9.4.1(¢): Maximum Considered Earthquake Ground Motion for the Kingdom of 0.2 SEC Spectral Response Acceleration (S, in %g)
(8 Percent of Critical Damping), Site Class B.
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APPENDIX - E

Bearing Capacity and Settlement Calculations

Bearing capacity for shallow foundations:

The following is the general equation that should be used for estimating the ultimate bearing
capacity for shallow foundations:
Qu = € NcSc + qoNgSq + yB NySy
Where:
¢ = cohesion strength of soil
o = effective overburden pressure at foundation
level S¢, Sq, Sy= shape factors
Sc=S¢q=1+0.30(B/L) and S,=1-0.30 (B/L)
B = footing width and L =footing length
Ne¢, Ng, Ny= bearing capacity factors
Ng = e@¥tan?(45+¢/2) , Nc = (Ng - 1)cotdp and Ny= (Ng — 1) tand
The allowable net bearing stress should be calculated from the following equation:
Qali-net = (Qu—qo) / FS
Where (FS) is a factor of safety should be larger than 3.00.
The allowable net bearing capacity =1.90 kg/cm? (at a factor of safety more than 3.0)

Then considering the allowable net bearing stress as 1.70 kg/cm? could satisfy a factor of

safety larger than 3.0

Elastic Settlement:

The elastic settlement of any foundation could be estimated as follows:
Se=q (B)*(1-42)*(1)/ (E)

For a rectangular footing, the expected settlement is

$=2.03cm (forB=4.0m)

So that the isolated expected to settle less than 3.00 cm.
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LIGUID AND PLASTIC LIMITS TEST REPORT
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