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Preface
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Dear Customer.

JORDAN TECH. ENGINEERING LABORTORIES are pleased to
submit this report for your proposed project building. This report includes the
results of the field and laboratory investigation and recommendations to aid
the structural engineer to design a safe foundation.

For further information. Please call us on the telephone above. We will be
glad to render our services upon your request; and would like to thank you
for your confidence.

Soil Editor
Soil Editor
2021-03-08

Please again; do not hesitate to call us for any assistance whenever
needed.

YOUR’S FAITHFULLY
4/ "

00Y0AOS ;__qs_lé‘igﬂ\’{\ "
. SUHAIR ABDEL-HADI
11309/1

L]
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1.0 INTRODUCTION

The main purpose of this study is to present the work and tests results of
the geotechnical investigation of the proposed project site.

Our carried investigation is to determine the surface and subsurface ground
conditions at the proposed site and to define the physical. mechanical and
engineering properties of the foundation materials; and to specify other
characteristics of the available strata. This is in order to guide the designer to
achieve an adequate and economical design of the structure. Whereas. the
method of investigation as follows:

A.  Our engineer collected all information about geological features.
surface topography. surface drainage and any other pronounced
structures encountered in the field during drilling.

B.  Drilling and sampling (disturbed and undisturbed samples) of nine
(9) boreholes.

Soil Editor
Soil Editor
2021-03-08

aQ

Carrying out the necessary field and laboratory tests.

D. Conclusions and recommendations.

2.0 PROJECT DESCRIPTIN

The proposed project is residential building consist of four (4) floors as

following:
Table 1
Floor Area F.F.L
1™ Basement 1500 -2.6
Ground Floor 1790 1.1
1*" Floor 1050 5.3
roof 98 9.4

A general site plan (Figure no. 1) showing the location of the proposed
building. boreholes and topography of the site is attached in appendix-1.
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3.0 SITE DESCRIPTION

The site is located at Madaba; lot (1441). basin No.l /A;-jazel. The plot is
boarded by paved road from south and unutilized plot from remaining sides.

No voltage electrical or telephone poles. sewer or water pipes or any other
services are observed within the site. is sloping toward east.

4.0 EARTHQUAKE RECOMMENDATION

The site is located at zone (2B) in Jordan earthquake map. according to the
map (1-2) from Jordan code for earthquakes. (look appendix -3)

The soil profile is described as Sy from table (1-2).
Z: the coefficient of the earthquake zone = 0.20 from table (2-2).

Ca: coefficient of earthquake = 0.34 from table (3-2).

Soil Editor
Soil Editor
2021-03-08

Cv: coefficient of earthquake = 0.64 from table (4-2).
We suggest the structural engineer to take into consideration the above

factors. and any future effect due to earthquakes. especially for the footing
system.

5.0 GENERAL GEOLOGY

SOIL OVER BED ROCK (S)

The materials described below are geologically related to (S) Soil over bed rock the
Quaternary period This formation consist of Pleistocene & Holocene to Recent
sediments were differentiated into soil, Calcrete pleistocene gravel & fluvial sediments

A geological map is shown in (figure no. 2) attached in appendix-1.
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6.0 FIELD EXPLORATION AND DRILLING

On 3™ Mar. 2021. nine (9) boreholes were drilled at the site as following :

Table 2
BitNo - i alIo i )
(m)
BH-1 0.3 11
BH-2 -0.25 11
BH-3 -0.15 11
BH-4 -0.6 14
BH-5 -0.8 10
BH-6 -0.8 14
BH-7 -0.3 11
BH-8 -0.15 11
BH-9 0.15 15

Bulk samples were collected from each meter depth and where Litho-
‘logical changes of strata occur. Samples recovered were described and
cclassified by our geological engineer. and taken to the lab in watertight

plastic bags for further testing. The drilling was executed using the rotary air
flush method HW-412 Sampling core barrel and four inches bit hammer.
These boreholes are good enough to supply the designer with sufficient
information to the type of subsurface lithology and their characteristics. The
field-testing included S P T at 2,3m depth. A general site plan (Figure no.1)
showing the boreholes location in the site is attached in appendix-1. The
subsurface profile is attached in appendix-2 (Figure no.2).

itor

03-08

Soil Editor
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The logs of the boreholes showing the depth of each stratum and some
other characteristics of it are attached in Appindex-2 (Figure no.1).

Note: There was no free ground water or cavities encountered until the bottom
of the drilled boreholes.

7.0 LABORATORY TESTING

Laboratory testing included water content determination and unconfined
compression strength. procedures are recommended in ASTM designation
D2166-16. for all the undisturbed samples collected the core recovery and
R.Q.D. by Deere (1963) are measured for these samples. The results of these
tests are shown on the logs of boreholes attached in Appendix-2(Figure
no.l).
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8.0 TYPE OF MATERIAL

The encountered surface& subsurface materials after drilling and geologic
description by our site engineer are shown in the following Table no.1:

Table No. 1
Material Types and Properties

BH No Depths m Ground Materials
BH-1 0.0m To 11.0m
BH-2 0.0m To 11.0m
BH-3 0.0m To 11.0m
BH-4 0.0m To 14.0m , . -
BHE 0.0 T 100 Brown to redj;shxir:]wnelt:;]gli:sy plastic silty
BH-6 0.0m To 14.0m y Wi p
BH-7 0.0m To 11.0m
BH-8 0.0m To 11.0m
BH-9 0.0m To 15.0m

o
<
o
<)

DNANALYSIS OF TESTS RESULTS
A.BEARING CAPACITY CALCULATIONS

Editor

-

=}
=
o
L

3
o

The ultimate and safe bearing capacity for soil appear in boreholes is calculated
using the number of blows from the standard penetration tests results, considering
factor of a safety of three, depth of footing of 1.5 m (Terzaghi’s equation)

Description Soft Firm Stiff Hard
N 2-4 4-8 8-29 >29
q,(kg/em®) | 0.25-0.50 | 0.50-1.00 | 1.00-4.00 >4.0

g, = Ultimate bearing capacity, from the table ¢,= 4.80 kg/cn’
C = Cohesion 0.80 kg/cm?, C= ¢s /2

B = Width of footing = 1.0m
b = Depth of footing = 2.0m
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y = Density of the soil under footing =1.500 g/cm?
The least number of blows N =21

qu = 4.80 kg/cm?.

q,= Safe bearing capacity = ¢,/3

So, the recommended allowable bearing capacity at the foundation level is calculated
to be 1.60 kg/em?.

B. SETTELEMENT:

Since the materials are composed of Silty Clay, and the equations used for bearing
capacity calculations, so the settlement is calculated by the following equation:
S=gxh

E
Where as, S= settlement in cm.
q = allowable bearing capacity = 1.60 kg/cm?.

h = Thickness of material below foundation level =200 cm
E = Deformation modulus =300 kg/cm?.

Soil Editor
Soil Editor
2021-03-08

So the settlement = 1.07 cm

C. DIFFERENTIAL SETTELEMENT

It is taken as %2 of computed max. Total settlement, so differential settlement =A%=
AH/2 [BOWELS, P353, table 5-6]
So, A1=1.07/2=0.53cm.
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10.0 CONCLUSIONS AND RECOMMENDATIONS

i Soil Editor

Soil Editor

The foundation material is composed of Brown to reddish brown highly plastic silty
clay with pebbles.

The recommended allowable bearing capacity is 1.60kg/em?.

The foundation should be stabilized by a layer of Backfill materials not less
than 2.00 m from the finished floor level surrounding the building to the
Blinding level.

Strip types of footings are recommended on the perimeter of the building, and
separate foundations in the middle, connected with tie beams.

The foundation could be laid at a depth not less than (2.00 m) from the finished floor
level surrounding the building.

Total settlement is 1.07 cm, and differential settlement is 0.53cm.

The excavation sides are 1V:2H for the silty clay and, and the excavation could be
done using excavators, the excavated material is not suitable to be used as backfilling
naterial.

Backfill materials shall be clean from organic or any other deleterious matters.
Moreover, backfill materials shall comply with the following requirements,
depending on their source:

* For selected (borrow) backfill materials: It should be within A-1, A2-4, or
A-2-5 Groups if classified according to AASHTO M-145

The plot is boarded by paved road from south and unutilized plot from
remaining sides, so the excavation should be done according to excavation
sides until retaining walls are constructed otherwise and if the excavation depth
is increased, we recommend a suitable shoring system

The designer should take into consideration all soil parameters we gave in this report
to design suitable retaining walls for the underground structure.

Septic tanks and water reservoirs should be constructed as far as possible from the
footings to protect them from water, both during and after construction.

The owner should inform our office after the excavations work had been done to
emphasize the information noticed in our report, especially those dealing with the
bearing capacity and foundations materials; otherwise our office assumes no
responsibilities.
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11.0 THE COEFFIENTS OF EARTH PRESSURES

7= Unit Weight of rock (g/ e’ )
C= (Cohesion of rock (kg lent’ )

= Angle of internal friction of rock. .
1 —-sing

Ki= Coefficient of active earth pressure = 1*5in4

Py= 0.5%y* H¥K, (ke/em

By = Coefficient of passive earth pressure = / / Ka

# = Poisson’s ratio of soil .
y7,

o= Coefficient of earth pressure at rest= | ~# . (Equation (13.4) ALAM
SINGH. P398)

9= Allowable rock pressure (%8’ ent’
_SSF: Safety factor

K

ito

40* I *q, (equation (9.8)

'S Modulus of sub grade reaction =
BOWLES. P323). '

Soil Ed
Soil
2021-0[-08

d=Friction angle between structure & soil or rock. (see Table (11.6) P402.
BOWLES)
Material Silty Clay
Y 1.3
- C 0.8
7] 48
B | 0.147
P, 0.111
K, 6.786
1] 0.3
K, 0.429
Qs 1.6
S.F 3
K 192 !
8 32
Material |  Marl Marlstone | Marly limestone | Limestone | Chert
g o Astress | 750-1250 4000-55000 55000-65000 65000-80000 | 75000-
* Astrain 100000
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APPENDIX-1

a. Figure no.1: General Site Plan
b. Figure no.2: Geological Map

Soil Editor
Soil Editor
2021-03-08
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Boreholes Data
. Depth
No. Elevation (m)

1 0.30 11
2 -0.25 11
Building information 3 -0.15 14
4 -0.60 14
Floor Aream?| F.F.L = e 5
Basement 1500 -2.6 6 -0.75 14
Ground floor 1790 | 1.05 ! = i
8 -0.15 11
Bearing capacity 1.6kg/cm? 9 0.15 15
Total 108

Foundation depth 2.0m

Ground Limits —

Foundation . Street C.L I
i silty clay
materials
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GELOGICAL MAP
OF THE SITE
(Natural Resources Authority —map of madaba) 2
(scale 1 :50,000)
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APPENDIX-2

b. Figure no.1: (9) Logs of Boreholes
c. Figure no.2: Subsurface Profile (AA")

Soil Editor
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Log Of Boring
Owner Laadlel) 4y Y dSkeall 43y 35 Borehole No: 1
Project: Out of Regulations Depth:II Im
Location: madaba-Plot:1441 Elevation: 0.30
Report No 21/R-2021 Mar,07,2021. Drilling Method : Rotary Air Flush
s 4|l F b o lzelgl €l || 2ls] e
&8 E g:")‘g Detailed Soil and Rock Description 2 E & o 9 Ex HEEES
[ 5 3 ol B g E 21 -
Nt X o X
X - X -
22
24
26
Brown to reddish brown highly plastic
silty clay with pebbles
End of Boring
Keys : Ground Water Data: Not Exist sample Keys:
TCR: Total core recovery Depth while drilling : --- m core sample
RQD: Rock quality Designation Depth after drilling: ---
SPT: Standard Pentration Test =X SPT sample
O
i
8
¢
s

3guntly AalBNT Ay paite clilon = puag e pglli Vo lallpdT e VY uga 00V OAYY (gl » Aalipd - fles




~,

JAS  duegiell mpYl 2l yita

Jaadarizn AcctattgiaSyd em
PP CRpO et e <L TN

Test - 043 Jordan Engineerving Laboratories

Log Of Boring

Owner Aedlgl 4 ¥ Asleall 43 32

Borehole No: 2

Project: Out of Regulations

Depth11m

Location: madaba-Plot: 1441

Elevation: -0.25

Report No 21/R-2021 Mar,07,2021. Drilling Method : Rotary Air Flush
E = o F= ) ~
k= 5 . : .. 2Bl S| 2| ¥ 2l £ | ©
o @ %‘ 25‘;) Detailed Soil and Rock Description | 2 Eﬂ & | n o % HEEEEE
A N = a 2 g E B 5 e
PP,
I i
-------- b Tyl e
3 Nowicwl
23
3 24
26

Brown to reddish brown highly plastic

_E@ ' silty clay with pebbles
3 3
9
.
11
End of Boring
Keys : Ground Water Data: Not Exist sample Keys:

TCR: Total core recovery
RQD: Rock quality Designation

SPT: Standard Pentration Test

Depth while drilling : -
Depth after drilling: ---

I[I core sample

X SPT sample
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Test - 043 Jordan Engineering Laboratories
Log Of Boring
Owner Aadlg dgis ¥ dslaall 43 35 Borehole No: 3
Project: Out of Regulations Depth :Ll Im
Location: madaba-Plot;1441 Elevation: -0.15
Report No 21/R-2021 Mar,07,2021. Drilling Method : Rotary Air Flush
gl = o b 25 | & —
2 =8 5 : : e 2E| & & ES ol @ o
& g g‘ & | Detailed Soil and Rock Description | 2 % “Z | o 9 a Elg | S
ATl 2 A& 2| Q| E 5| 5 | =~
26
28
30
Brown to reddish brown highly plastic
silty clay with pebbles
End of Boring
Keys : Ground Water Data: Not Exist sample Keys:
TCR: Total core recovery Depth while drilling : --- m core sample
RQD: Rock quality Designation Depth after drilling: --- B
SPT: Standard Pentration Test X SPT sample
o
i
[J]
on
S
a9
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Test - 043 Jordan Engineering Laboratories
Log Of Boring
Owner ;.T‘\A.GL‘_]'; 'é_,u.s_)?l A<laal a_!;ij': BD].'ChOle No: 4
Project: Out of Regulations Depth:ll4m
Location: madaba-Plot: 1441 Elevation: -0.60
Report No 21/R-2021 Mar,07,2021. Drilling Method : Rotary Air Flush
g 8| B zel £ 8 3
= a . . L £ H é < & &2 X o
& @ %‘ %;n Detailed Soil and Rock Description 2 th &z a o g E 3 | 2
A 7] — [t E g g S8
il e
] g—_;\, —-{ X
"""""" KX —
—_— e X
2 'i \( x \"’
smg ol 2 21
] \ s e 23
g 25
4 X— R- , e, |
"""""""" XX —X
5 ~ \’ rillogda
B
e 1] | Pt
1 "=l Brown to reddish brown highly plastic
g fulg Yl silty clay with pebbles
8 || ixi=lt
"""""" XX — X
of |
-------- ' X= ._1.! = X
10] {l i3tk
-------- XX — X
NE B § el
"""""" XX — X
12 gy g
-------- XX e X
(5] | | Dl
X 7‘;\ — X
End of Boring
Keys : Ground Water Data: Not Exist sampie Keys:
TCR: Total core recovery Depth while drilling : --- III core sample
RQD: Rock quality Designation Depth after drilling: ---
SPT: Standard Pentration Test X SPT sample=,
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Test - 043 Jordan Engineering Laboratories
Log Of Boring
Owner Apedlell s ,¥ dSlaall &3 33 Borehole No: 5
Project: Out of Regulations Depth:l 10m
Location: madaba-Plot: 1441 Elevation: -0.80
Report No 21/R-2021 Mar,07,2021. Drilling Method : Rotary Air Flush
lg & B 2l €1 & = al &1 &
5 & g‘ gn Detailed Soil and Rock Description % 5 Z | a Q E gl 5| a
A8 = Awl 2| g | E SRS
o bty ol
[ i ke 4o
'''''''' pes e 4
2 e b,
-------- o oy
O | o e L
gl 24
26
29
Brown to reddish brown highly plastic
silty clay with pebbles
End of Boring
Keys : Ground Water Data: Not Exist samplie Keys:
TCR: Total core recovery Depth while drilling : --- i|i core sample
RQD: Rock quality Designation Depth after drilling: ---
SPT: Standard Pentration Test X SPT sample

Pagez 0
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Test - 043 Jordan Engineering Laboratories
Log Of Boring
Owner Aedlgll 4 Y1 ASlaall Ay 38 Borehole No: 6
Project: Out of Regulations Depth:l 14m

Location: madaba-Plot: 1441

Elevation: -0.80

TCR: Total core recovery
RQD: Rock quality Designation
SPT: Standard Pentration Test

Depth while drilling : ---
Depth after drilling: ---

Report No 21/R-2021 Mar,07,2021. Drilling Method : Rotary Air Flush
o ha = | o =y ) ~
2 ~|F 5 . . e ol = > & X 21 o
o gl & g Detailed Soil and Rock Description | 2 2| & fa) 9 & & = —
o g I5) 15 E Q o [#2] "'_"5 ] iy
A 7} A &h| & = = o
XasuX wn X
i X ) P
] i
Z ZEN e Mo
g o 23
7\ i 25
oy gl o 28
4 —gh =
"""" ==
— 4 X
5 gl
15 g | s vk — x
5 Gl —*
w o
s | bt
L
7 Brown to reddish brown highly plastic
silty clay with pebbles
8
9
10 il
------- WXl i X
X s
i gy Yodhog ol
'''''''' A
R (e, (8
12 g Sl Sk
-------- \'_x.\ __‘. X
13 ‘1‘, e
"""" iy KX e X
R —, o8
14] i
End of Boring
Keys : Ground Water Data: Not Exist sample Keys:

III core sample

= SPT sample_
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Test - 043 Jordan Engineering Laboratories
Log Of Boring
Owner &gl 40 )¥1 asleall 43 55 Borehole No: 7
Project: Out of Regulations Depth:[llm
Location: madaba-Plot:1441 Elevation: -0.30
Report No 21/R-2021 Mar,07,2021. Drilling Method : Rotary Air Flush
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Brown to reddish brown highly plastic
silty clay with pebbles
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End of Boring

Keys : Ground Water Data: Not Exist sample Keys:
TCR: Total core recovery Depth while drilling : --- m core sample
RQD: Rock quality Designation Depth after drilling: --- o
SPT: Standard Pentration Test = SPT sample
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Jordan Engineering Laboratories

a Ew'
Test - 043
Log Of Boring

Owner

Lallel Ao Y1 ASLed 4ig 58

Borehole No: 8

Project: Out of Regulations

Depthy11m

Location: madaba-Plot:1441

Elevation: -0.15

Report No 21/R-2021 Mar,07,2021. Drilling Method : Rotary Air Flush
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5 3 Brown to reddish brown highly plastic
E % silty clay with pebbles
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End of Boring
Keys : Ground Water Data: Not Exist sample Keys:

TCR: Total core recovery
RQD: Rock quality Designation
SPT: Standard Pentration Test

Depth while drilling : ---
Depth after drilling: ---

i]i core sample

X SPT sample
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Test - 043 Jordan Engineering Laboratories
Log Of Boring
Owner 13‘“:“-" @)JY‘ FLAP || 1.13_')': Borchole NO: 9
Project: Out of Regulations Depth:l I5m
Location: madaba-Plot: 1441 Elevation: 0.15
Report No 21/R-2021 Mar,07,2021. Drilling Method : Rotary Air Flush
-z i '8 : ! _— &g 2 3_3 =S e g 3 (=
8 g £ ;o‘;n Detailed Soil and Rock Description | 2 = ?5’ Q o £ 2l g4
) PR Qe— ¢
- ¥ p =
YIS
-------- p P, e,
poe X e X
9 \_...{\V T‘\
-------- g ey 22
3| RY 23
g gk 24
4] Pl
""""""" XX e X
----- ag | e
Sl
3 (cc:
Brown to reddish brown highly plastic
| BEH SRR silty clay with pebbles
9
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B
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End of Boring
Keys : Ground Water Data: Not Exist sample Keys:
TCR: Total core recovery Depth while drilling : --- I|I core sampl%
: ; i e i
RQD: Rock quality Designation Depth after drilling: --- o
SPT: Standard Pentration Test - 4] SPT sample &
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Test - 043 Jordan Engineering Laboratories
B-1 B2 B3
1.0 Depth 110 11.0
0.3 Elevation 0.3 0.2
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1
2
3]
------- !
..... -‘}_E Foundation
Level
_____;?_i Brown to reddish
. brown highly plastic
_____-_(_;5 silty clay with
o pebbles
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Test - 043 Jordan Engineering Laboratories
B4 B-5 Bo6
14.0 Depth 10.0 14.0
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------- ; silty clay with
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Test - 043 Jordan Engineering Laboratories
B-7 B-8 B9
11.0 Depth 11.0 15.0
-0.3 Elevation -0.2 0.2

| Foundation
Level

Brown to reddish
brown highly
plasticsilty clay
with pebbles

Soil Editor
Soil Editor
2021-03-08
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Test - 043 Jordan Engineering Laboratories

APPENDIX-3

Jordan Seismic Zones
Jordan Code for Earthquakes

Soil Editor
Soil Editor
2021-03-08
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SEISMICITY AND EARTHQUAKES MAP
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Saudia Arabia
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RASDIDNT RLOGR PLAN
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B.M BENCH MARKE
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