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Company Name : Orange Company

Project t Electric Express Train, from Al Ain Sokhna to Marsa Matrouh
Location : St. 3104205

Type of sample : Culvert Mixed Aggregate

Delivery Date  : 07/12/2023

Reporting Date  : 14/12/2023

Reporting No.  : 003

Sample No. : 02

Dear Gentleman,
Attached here with the Culvert Sample delivered on 07/12/2023

Materials test

Sieve analysis according to ASTM C-136.
Material finer than sieve No. 200 according ASTM D-1140,

Specific Gravity & Absorption according to ASTM C-127 & D 6473,
Los Anglos according to ASTM C-131.
Soundness according to ASTM C-88.

il

Note: The sample was brought by the client to our laboratory and the laboratory is not
responsible for the way it is taken.
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Company Name : Orange Company

Project : Electric Express Train, from Al Ain Sokhna to Marsa Matrouh
Location : ot 3104205

Type of sample  : Culvert Mixed Aggregate

Delivery Date : 07712/2023

Reporting Date @ 14/12/2023

Reporting No.  : 003

Sample No. : 02

Results of sieve analysis aceording to ASTM D-422,

Si-;:: “f::“ Passing %
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Company Name : Orange Company

Project : Eleetric Express Train, from Al Ain Sokhna to Marsa Matrouh
Location : St. 310+205

Type of sample : Culvert Mixed Aggregate

Delivery Date  : 07/12/2023

Reporting Date @ 14/12/2023

Reporting No,  : 003

Sample No. 102

Materials finer than 75 pm (no.200) sieve
by washing ASTM D-1140.

Resulis
Test (%)
Percentage of material finer than 1.5
Sieve Size 75 pM  (No.200)
3
Afdal 5t laab 1 AL S T
v @ i
Tel.& Fax ¢ TTHETIH - 27363003 PYFITEAT o THPIVTRD o guflh + Jpdal]
el el o wwrw.oel-egvod.com

CamScanner


https://v3.camscanner.com/user/download

CEL____

i Carimerl g Engineering Bureaw & Laboratoriss
/ r BT | e ] -, " T P e <

Company Name : Orange Company

Project : Electric Express Train, from Al Ain Sokhna to Marsa Matrouh
Location : St. 3104205

Type of sample  : Culvert Mixed Aggregate

Delivery Date + 07/12/2023

Reporting Date  : 14/12/2023

Reporting No.  : 003

Sample No. : 02

Results of Specific Gravity and Absorption
of Course Aggregate

ASTM C127 & D 6473
Test Resulis
Bulk Specific Gravity (OD) 2.51
Bulk Specific Gravity (SSD) 2.53
Apparent Specific Gravity. 2.58
Absorption % 1.12

Note:
+ (OD) Refer to Oven Dry.
» (SSD) Refer to Saturated Surface Dry.
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Company Name : Orange Company

He
Project : Electric Express Train, from Al Ain Sokhna to Marsa Matrouh
Location : St. 3104205
Typeof sample : Culvert Mixed Aggregate

Delivery Date  : 07/12/2023
Reporting Date  : 14/12/2023
Reporting No.  : 003
Sample No, : 02

RESISTANCE TO DEGRADATION
OF SMALL SIZE AGGREGATE BY ABRASION

AND IMPACT IN LOS ANGELES MACHINE
ASTM C-131

Test Results
Amount of loss by abrasion and impact (%)
Coarse aggregate g

o According to Project Specs:

The amount of loss by abrasion and impact for moderate weathering
o Shall not exceed 40% (when Subjected to 500 revolutions)

wpt Comply ) with specifications limits.
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Company Name : Orange Company

Project : Electric Express Train, from Al Ain Sokhna to Marsa Matrouh
Location : St. 3104205

Type of sample : Culvert Mixed Aggregate

Delivery Date : 07/12/2023

Reporting Date  : 14/12/2023

Reporting No.  : 003

Sample No. : 02

SOUNDNESS OF AGREGATE BY USE OF SODUIM SULFAT
(FIVE CYCLES)ASTM C-88

Test Results

Soundness by using Sodium Sulfate (%) 3.214

» According to Project Specs:
The amount of Soundness not more than 12%

The test results is (g _Cemply - 0 Not Comply ) with specifications limits.

6
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Company Name : Orange Company

Project : Electric Express Train, from Al Ain Sokhna to Marsa Matrouh
Location : St. 3104215

Type of sample  : Culvert Mixed Aggregate

Delivery Date  : 07/12/2023

Reporting Date  :14/12/2023

Reporting No.  : 002

Sample No. :01

Dear Gentleman,
Attached here with the Culvert Sample delivered on 07/12/2023

Materials test

Sieve analysis according to ASTM C-136.
Material finer than sieve No. 200 according ASTM D-1140.

Specific Gravity & Absorption according to ASTM C-127 & D 6473,
Los Anglos according to ASTM C-131.
Soundness according to ASTM C-88.

bhoE LR —

Note: The sample was brought by the client to our laboratory and the laboratory is not
responsible for the way it is taken.
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Company Name : Orange Company

Project

Location : St 31H215
Type of sample

Delivery Date  : 07/12/2023
Reporting Date  :14/12/2023
Reporting No.  : 002

Sample No. : 01

: Culvert Mixed Aggregate

: Electric Express Train, from Al Ain Sokhna to Marsa Matrouh

Resulis of sieve analysis according to ASTM D-422.

Si':‘:j;“ Passing %%
S0 100
37.5 04.6
15.0 720
19.0 60,1
12.5 26.2
9.50 23.0
4.75 3.1
2.36 2.9
2.00 2.4
1.18 2.0
0.600 1.9
0.425 1.7
0.300 1.5
1.3
2
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Company Name : Orange Company
Project
Location : St 3104215

Type of sample  : Culvert Mixed Aggregate
Delivery Date 1 07/12/2023

Reporting Date  :14/12/2023

Reporting No.  : 002

Sample No. : 0

: Electric Express Train, from Al Ain Sokhna to Marsa Matrouh

Materials finer than 75 um (no.200) sieve
by washing ASTM D-1140.

Resulis
Test
(%)
Percentage of material finer than 0.30
Sieve Size 75 pM  (No.200)
1
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Company Name : Orange Company
Project
Location : St 3104215
Type of sample
Delivery Date  : 07/12/2023
Reporting Date :14/12/2023
Reporting No.  : 002
Sample No. : 01

: Culvert Mixed Aggregate

: Electric Express Train, from Al Ain Sokhna to Marsa Matrouh

Results of Specific Gravity and Absorption

of Course Aggregate
ASTM C127 & D 6473

|
Test Results
Bulk Specific Gravity (OD) 2.53
Bulk Specific Gravity (55D) 2.57
Apparent Specific Gravity. 2.64
Absorption % 2.1
Note:
« (0OD) Refer to Oven Dry.
» (SSD) Refer to Saturated Surface Dry.
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Company Name : Orange Company

Project : Electric Express Train, from Al Ain Sokhna to Marsa Matrouh
Location : St 310+215

Type of sample : Culvert Mixed Aggregate

Delivery Date + 07/12/2023

Reporting Date  :14/12/2023

Reporting No.  : 002

Sample No. : 01

RESISTANCE TO DEGRADATION
OF SMALL SIZE AGGREGATE BY ABRASION
AND IMPACT IN LOS ANGELES MACHINE
ASTM C-131 ]

Test Results

Amount of loss by abrasion and impact (%)

Cobas doheshaie 23.1

» According to Project Specs:
The amount of loss by abrasion and impact for moderate weathering
» Shall not exceed 40% (when Subjected to 500 revolutions)
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Company Name : Orange Company
Project : Electric Express Train, from Al Ain Sokhna to Marsa Matrouh
Location : St 3104215
Type of sample : Culvert Mixed Aggregate
Delivery Date : 07/12/2023
Reporting Date  :14/12/2023
Reporting No. ;002
Sample No. : 01

SOUNDNESS OF AGREGATE BY USE OF SODUIM SULFAT

(FIVE CYCLES)ASTM C-88
-
Test Results
Soundness by using Sodium Sulfate (%) 3.241

e According to Project Specs:
The amount of Soundness not more than 12%

The test results is { &=Compiy- o Not Comply ) with specifications limits.
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Contractor Orange for iImport & Export and General .
- Ay Con Ing Company Designer Company {AHE) & {FHECOR)
Marme 5i Datef Sarfal Mumber Tirme
G Eng: Hesham . 10-13-2023
Contractor Magdy Jito § o [OR-0S MADI) 12:00 PM
wad by 3| ob | mea ] w | HH | WM
ER Eng: Gabur Vorahien MIRLEL} | 3304215 ‘ Ew (s | w0 |12 | 23 |12 oo
|
e
51 1e 5] !r % (1 ta 51 Ep KX Mote
tation Kelersrce Dapat Refprence For Kiloonefer point ondy Start Km i used
i Werk Acthuity
s — Suly Bt of ALlivity

Description of Materials | Replacement Layer .
locationtobe Used | Pipecubentiemis SO (1) 3

MAR Approval No (CFR-03 PLA-01-( 310215 Date 10-12-2033

Supplier Name RATER

- GIOTECHRICAL REFCAT PRy

CONSULTART, Blarch J023- FYFTAA AR O 30-0-
Test Requirement PLT (ASTM D 1196) Specification | 2

+ CARTHWORE SPEOFCATRIMS & TESTING REFCAET
1EGT §-41.2) WERSHIN 2 87 {IvECCR GROUS,

Reference Photas Mo Other

Item | Description Unit Chuantity | Arrival Date | Note
1 Plate Load Test NUMBER 0z 10-12-2023

2

Comments by : GARB/ KK Comments by: ER

b g [Plate Loading Test) plaall jlesl & i'i-:d_u @l <\ | 1-P.LT was carried- out by (€EL ) Lab attendance of
< CEL § Aaasdigh A 2T Julas 550 material engineer for both contractor, GARB
o dngllnall Cilkos!l pall S adimill o5 =T | Consuliant and genersl consultant [SYSTRA),
2-Results report attached and acceptable with

project specifications,
3-Final approval Is subject to above mentioned
commenis,
APPROVAL STATUS
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Contractor | Eng: Hesham Magdy dhee o | 10122023 A
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(s¥5TRA) Eng. Abdalrahman Yousry ‘ﬁ /f;:z:fb
GARB** Eng. Ahmed Galal
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Compa i c
Project : Electric Express Train, Al Ain Sokhna to Marsa Matrouh
Priority Sector (4) - Alexandria to Borg Al Arab.
Subject : Determine the deformation and strength characteristics of

soll by the plate loading test according ASTM D 1196 and
project specs requirements

Test Date s 101212023

Report Date :12112/2023

Test Location : Culvert (at station 310+215) Left side
Report No. : 002

Dear Gentleman,

According to the above mentioned subject the test performed as follows:-
Apparatus:

Loading plates consists of two plates with 500 mm and 300 mm diameler
The thickness of plates 30 mm

Dial gauges with accuracy 0.01 mm to measuring the settlement

Steel straightedges with magneticd supports to fixed the dial gauges
Hydraulic jack with pump to transfer reactive loads to the loading plates
Dial indicator measuring device with scale capacity 700 Bar (Enerbac)
Reaction loading system by machine with weight approximately 15 ton
Calibration certificates are attached.

@ N ok

Test Procedure

Clean the ground on test area to the required level with undisturbed soil

Install loading plates 500 mm diameter, hydraulic jack and 3 dial gauges
Prior to starting the test applied preloading about 30 seconds.

The strain gauge and the dial gauge shall be sel to zero

The job specification required soll bearing capacity equal (1.50 Kglem? )
To salisly this bearing capacity the loading by 3 imes the required

Dot bWl

{“;ﬁ (01 of 6)

ll-l.l-l'-!-.f'l,ﬂ -|J| ||.|.llr,.|.l||.|l_g'_|d;||“'_d "._
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7. Start loading with equal increment according the calculation sheet (attached)
8. The loading until 8.821 ton to achieve soil stress (5.0 Kglem?)

8. Records the reading of dial gauge for setiement

10. Remove the loads

11. Record the deformation of the scil under the loading plate

Report

1. Evaluation and represantation of results
2. load settlement curve
3. The test report content the following :-
» Location of test site
« [imension of loading plates
* Measuring device used
= Type of soil
= Type of bedding material below the plate
¢« Weather condition
« Time and date of measuremant
« Time of start and compilation of test
« Unusual observation made during test
« Dial gauge reading and comesponding normal stress
s Load = zettlement curve
» Description of the soil conditions below the plate after testing

EEL
j.._..;.._;.r:.:.u._.,..ul,y:.. -:_.. Wy

Il‘."'- i...l.-u.‘l.nJ wmliaa 't :
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Determine the deformation a ngth chara ics of soil
he plat specificat
ASTM D 1196
Report
» Test level : Culvert (at station 310+215) Left side
« TEST No. : 02 :
« Type of soll : Soll replacemant.
Itam Descriptions
- Type of bedding material below the plate Matural sand
- Plate Diameter {mm) 500
- date of measurement 10/12/2023
- Unusual observation made during test NO
- Description of the soil conditions |
below the plate after testing ho:ursimalion
Eval d representation of
Stage No. settlement { mm ) Soll stress Kglem?
1 280 5.00
Elgnﬁl_lglrﬂ- "'..r.. ? g — Pre
/// drusnigh LSl e ia 103 Of 8)
| bnaall o Lasw §
"‘ L) I o TS A _,;;'J-"
- '-...\_r_‘." = i i Bk L'I-.'f.d_;.-'
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Compary Mama : Drange Consiructlon,
Project 1 Mhctric Exprans Trads, &| Aln Sokhna bo Marsa Matreuh Priority Sector (4) - Alsxandria to Berg Al Assb.
Test Date 10/927 3023
report date 1121121 0023
Location : Gulvert 4 jat station 310+215) lefi side
Tast Mo, 1102
on ] ts of Saolis Data st
Leading Stage
| Loading | Stress | ., | Sewement | . o | Settloment | .., 5 [ Settiement Avarage
Kolcmi mm mim mm
0 0.00 20,00 o.00 2000 .00 3000 .00 _ 000
4 L&D 1350 [ [=] 1575 025 1570 0.3G 0.2z
2 100 | wn 029 | 19m pa8 | wese 4z 0,36
3 1.50 140 .60 150 a.70 (10 0.T4 063
4 2.00 1318 0.82 1934 [nEi]] i1d [=K:]i] 0.665
g 250 LERE 1.15 1370 1.30 IESE 1.48 1.3
B 3.00 1840 160 1232 1.58 1E20 1.80 1.69
T 350 1610 2,00 1504 2:00 _lem 2,00 1.95
B & 00 1TRS 348 1151 249 17.30 270 245
] 4.50 1760 2.40 1723 N 171z 2.88 2,88
10 500 17.41 .58 1720 2.80 1750 300 280
Unh:ladlng E“LBEE
Londing |- 2000 | ooy o [ Dottiomem | g | SOWONNR | g g | Settiomant Average
Eg'-l:rh! mim mimn mm
00| 1741 2,59 17.20 2,80 17.00 3.00
F 3.50 17.55 2,45 174k 2.54 1731 2.00
3 2.50 1.7 2.18 1r62 | 2,38 18,80 1.50
4 1.50 475 7.68 178 2.1 18.43 157 oty
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Company Hams : Drange Construction.
Project : Eleciric Exprass Train, Al Al Sokhna b Mamas Malrouh Priority Sector [4) -
Alaxandria bo Borg Al Arab,
Toal Dats 100124 2023
report date $4211202023
Location : Culvart 4 (wt station 310+215) beft aida
Tosl Ho. i ]
Plat Test ]
Egyptian Code Fart (3] Page 98
&= p b 14 JELI
5 () s Sl ement Immediastely
I D) + Stwss ot found ation level
Bim) : Foumdation Width
1 1 Factor depends on the feandation shape and rigidity
E, : Modules ol clasticty
W : Palssan’s ratie
Sertlement Sresy B
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Company Hame : Orange Construction.

Profect ! Eductric Express Traln, Al Aln Sckhna o Marsa Matrosh Priority Sector (4] - Alaxanda 15 Borg Al Ansb,
Test Dats 1 F V2P 202

Fepa dale R TR E T L]

Lecation : Culvert 4 (ot atution 310+216) beft nide

Tent Moo 103

Honrepetitive Static Plate Logd Tests of Solls
ASTM D119

Wm0 fcd [Epfowd]
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Company : Orange Construction.

Project : Electric Express Train, Al Ain Sokhna to Marsa Matrouh
Priority Sector (4) - Alexandria to Borg Al Arab.
Subject : Determine the deformation and strength characteristics of

soil by the plate loading test according ASTM D 1196 and
project specs requirements

Test Date : 101212023

Report Date : 121272023

Test Location : Culvert (at station 310+215) Right side
Report No. : 001

Dear Gentleman,

According to the above mentioned subject the test performed as follows:-

Apparatus:

o B L S el

Loading plates consists of two plates with 500 mm and 300 mm diameter
The thickness of plates 30 mm

Dial gauges with accuracy 0.01 mm to measuring the settlement

Steel siraightedges with magneticd supports to fixed the dial gauges
Hydraulic jack with pump to transfer reactive loads to the loading plates
Dial indicator measuring device with scale capacity 700 Bar (Enerbac)
Reaction loading system by machine with weight approximately 15 ton
Calibration certificates are attached.

Test Procedure

Clean the ground on test area to the required level with undisturbed soil
Install loading plates 500 mm diameter, hydraulic jack and 3 dial gauges
Prior to starting the test applied preloading about 30 seconds.

The strain gauge and the dial gauge shall be set to zero

The job specification required soil bearing capacity equal (1.50 Kg/cm?)
To salisfy this bearing capacity the loading by 3 times the required
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7. Start loading with equal increment according the calculation sheet (attached)
8. The loading until 9.821 ton to achieve soil stress (5.0 Kglem?)
9. Records the reading of dial gauge for settlement

10. Remove the loads

11. Record the deformation of the scil under the loading plate

Report

1. Evaluation and representation of results
2. load settlement curve
3. The test report content the following -

Location of test site

Dimension of loading plates

Measuring device used

Type of soil

Type of bedding material below the plate

Weather condition

Time and date of measurement

Time of start and compilation of test

Unusual cbservation made during test

Dial gauge reading and corresponding normal stress
Load - settlement curve

Description of the soil conditions below the plate after testing

= R W
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Determin and strength ractoristics of soil
B late loading test a i lons
ASTM D 1196
Report
« Testlevel : Culvert (at station 310+215) Right side
TEST No. 01
« Typeofsoil :Soil replacement.
Item Descriptions
- Type of bedding material below the plate Matural sand
- Plate Diameter (mm) 500
- date of measurement 10/12/2023
- Unusual observation made during test NO
- Description of the soil conditions
N :
below the plate after testing o tetormeson
Evaluation and representation of results
Stage No. settlement ( mm ) Soil stress Kglcm?
1 219 5.00
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Company Hama 1 Qrange Construction.
Project : Etectric Express Traln, Al Aln Sokhna o Mema Metrouh Priority Sector (4] - Alsaandris to Bong Al &rab,
Test Data 4012 20323
report date R AR et s]
Location : Culwiert 4 (5t stalion 310+216) right slde
Tesl Mo, M
Nonrepetitive Static Plate Load Tests of Soils
ASTM D 1196 Data sheet
Loading Stage
Losding | Stress Dial 1 Settlemant Dial 2 Settlement | . o Settlerment =
Kglem2 fmem T Frm
o 0.00 1000 0.00 20,00 .00 20.00 0.00 0.00
4 0.50 1583 oig 18,60 .40 19,49 0.5 035
2 1.00 1970 0.30 19.51 0.49 19.33 Q.67 049
3 150 | w0 0.90 19.00 1.00 18.92 1,08 0.99
4 200 189 1.08 1886 114 18.59 1.41 121
5 @80 1572 1.28 1841 1.56 1838 1.62 1.50
& 300 | 13 1.64 1820 1,80 1816 1.84 1.78
7 350 1230 .00 1818 2.00 1810 .00 1.82
] 4.00 1271 1.79 1805 1.91 18.04 _L“ 1.53
8 450 125 50 1.8 1843 1.97 1800 200 1.98
10 5.00 1787 2.13 1781 219 i7m | 224 219
l.Ian:IrﬂEa EH
Setibement Sattlemant Settlemant
Loading |—%%_| pyaf 4 Dial 2 Dial 3 Average
Kglema gty T mm
9 5.00 17.87 213 irad 219 1778 .24 ; =T T
2 3.50 18.10 1.80 1B04 1,96 1791 2.09 St R B
3 2.50 18.94 1.06 18.45 1.55 1840 1.60 =T 4 A T ]
4 150 | _sa0. 0.80 1503 0.87 19.00 1,00 T O AR T T
= oA 19: 0.48 19.43 0.57 - ila"‘*‘“'l' =i
Sigriature -0 R w3l Lol
L\ AREL
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Campany Hama : Drange Construction,

Project : Electric Express Tradn, Al Aln Scihna to Marss Malrouh Priority Seclor (4] -
Alpxandria {o Borg Al Arsb,

Tost Data F10 0927 2023

repor date s 1121 2023

Location : Culvwart 4 (at station 310+218)

Tasi Ho, |

Plate Bearing Test

Egyptian Code Part (3] Page 98
5= pB (144" fE )

5 fmm) : Sebement immediately

B eafem) 2 Sareas at faundation bevel

LR 1 Fousdation Width

i ; Factor depends on the foendathen shape and rigidity

E 1 Modubus of elasticiny

1] : Polsson's ratla

Settlement Sirees
NO. Load (g) B (cm) o I Es {kgfemi )
[mum} [p/cm2]
1 035 .50 L) 5 03 079 4947
] 0.49 100 15 ] 03 0.7 788
3 a5 TR £ 03 075 LA
] 131 100 2929 7] 0.3 0. 505
] 150 180 4511 50 ] =%y ) =]
& 17% T SE53 ] 6.3 ars A7
T 1.5 150 BETS 80 &3 arm " BALS
B 1.e3 400 TRAT 55 L] 79 TeLa
o 195 450 BEID L] 03 0.7 BT
10 115 5.0 571 50 03 (V] BriS
E£E T Egfomz

£ rlh."::' L 1

AN 219991 = 5171 yeowid frmniVal of 6)
;:‘._{_.'.-;--.Jm':-u.n;,;.' 3a e

""'\-....: e T ____-______-:r_-__;__.r

3 EI Malek El Afdal Street m Juaa¥ S s v
Tamialals Moles ‘ T omiTH s e

CamScanner


https://v3.camscanner.com/user/download

Tesl Dais
repor date

Tesi Ha.

__CEL___

Consulting Engineering Bureau & Laboralories

Aol Ol jLESLH Lelas O
: Drange Construction.
1 Eleciric Expross Traln, Al Aln Sokhea o Marsa Matrouh Priority Secior (4) - Alezandria fo Boeg A Arab,
L0142/ 1023
S1EIA 1 W
: Culvert 4 (ot siation 340+218}
T}

Nonrepetitive Statlc Plate Load Tosts of Solly

ASTM D1196
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Date: 12/12/2023
Project : Electric Express Train, AlAin Sokhna To Marsa Matrouh, Prionity Sector (4)
= Alexandrain to Borg Al Arab

Company : Orange Construction Company

Location : Culvert at Station (310+215) Right side & Lifi Side

Test Date : 10-12-2023

Reports Mo, (D01 & 002)

Type of soil  : Replacement layer is crushed stone

Subject : Check the immediate settlement of pipe cluvert under embankment of High
Speed Electric train, on replacement layer based on the Results of the PLTs
no. (001 & 002),

1- Introduction

The aim of this report is to analyze the results of plate load tests (PLT) carried out on the
compacted layer of crushed stone of size 1 or size 2 or mix with ratio (1:1), prepared for one
vent pipe Culvert rafl foundation for High Speed Electric Train.

The recommended foundationsystem is raft foundation with dimensions BxL = 1.72 mx 60 m
on 1.00 m thickness crushed stone. The recommended allowable bearing capacity at
foundation level is 1.50 kg/em®, According to Technical report prepared by A&A consultant
office. The geotechnical report by A&A recommended an average modulus of subgrade
reaction for the culvert's raft footing to be considered conservatively as 650 ton/m".

1- Plate Load Tests

All Tests were carried out with the following specification
- The test was carried out according to ASTM D 1196 and project specs requirements.
- Loading plates consists of two plates with 600 mm and 300 mm diameter,
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I Llean the ground on test arca lo the required level with undisturbed soil
Z. Install loading plates 600300 mim dia. 30 mm thickness, hydraulic jack and 3 dial gauges
3. Prior to starting the test applied preloading abowt 30 seconds.
4. The strain gauge and the dial gouge shall be set to zero
5. The Geotechnique repont recommended soil bearing capacity equal (1.50 Kgfem' )
6. To satisfy this bearing capacity the londing by 3 times the required, with machine 15 tons.

1- wllu!thn the Results of PLT No. (001)

The maximum required allowable I;u,-anpg pressure at foundation level on the compacted
replacement layer is {q) = 1.50 I-:Em TI1¢ n:mlm of PLT IIWI} is Ehﬂ'ﬂm in Fig. (1)

_ ASTMDHMIE | | I S Rl il
S D el ped |
s LE ] L 15 1] 1m 12 850 400 s 00 35
[-1:~]
Bia 2
!
] -
i b
{ = '
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1 T — 1 T
'ﬁ..,_ﬁ
(8]

Figure (1) Load-settlement PLT (001) Culvert 5t (3104215) Right side on replacement layer
for Raft Foundation

= The plate diameter = 0.600 m aFuuun.g:mdﬂ'l{B]=]T1m

- The settlement of the plate under stress of 1.50 kgfem® = 1,00 mm

The plait load test can be uud o dJr-:ﬂtE}' estimate the immediate settlement of a footing. For
settlement of medium to dense sands caused by an applied surface loading, an empirical
equation developed Terzaghi and Peck (1967) relates the depth of penetration of the steel
plate §; to the settlement of the actual footing § is as follows:
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(1+ 3
Where: 8 = settlement of the footing (m)
3= settlement of the steel plate {(m) or (mm)
= smallest dimensions of the stecl plate (m)
D= smallest dimensions of the footing {m)

Sy = 4 X S1+DYDY =4 x LOV[14+(0.60/1.72) = 4.0/ 1.82 = 220 mm < 25 mm (OK)

3.2 Footing_immediate settlement (5.} based on modulys of deformation estimated {rom the
results of plate load test

T
PO L
i E F

- Poisson’s ratio (p) For granular soil = 0.30

- 1, For flexible strip raft foundation =2.24

-B=1.72 m

- E, =542 kg.l'r:m’ {Average value of the defomation modulus at stress in the range from 0,30
1o 1.50 kg/cm’)

- The required allowable bearing capacity over the replacement layer = 2.00 kgfem?

§=(0.91/542)*1.50*1.72*2.24 = 0.00970 m=9.70 mm < 50 mm (OK)

33 ing estimmated subgrade reaction (X,

The modulus of subgrade reaction (K, = ¢/5)) is estimated as the recommended design siress
{q) divided by the corresponding estimated footing settlement (&), the same procedures had
been recommended as per ACI-336.2R_B8.

Modulus of subgrade Reaction (£) = (g/5) = 150/9,70 =
= 15.46 MN/m’ = 1546 tm’> 650 tim’ (OK)

On the other hand, the modulus of elasticity of =oil (E,) may approximately be related to the

modulus of e reaclion using the equation proposed by Bowels (1982) as:
E=K.B(1- 3101,

And consquently
K, =EJB(1- i) I, = S420/(1.72° 0.91°2.24) = 1546 tim’
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The maximum required allowable h-ﬂmuwr pressure a¢ foundation level on the compacted
replacement layer is (q) = 1.50 kgfem®. The results of PLT (002) Is shown in FJg {:!J
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Figure (2) Load-settlement PLT (002) Culvert St (310+215) lift side on replacement layer for
Raft Foundation

- The plate diameter = 0.600 m aantmgwmﬂ:{B}—I T2m
- The settlement of the plate under stress of 1,50 kgfom® = 0.70 mm

immediate settlement {5 based at dry conditions

The plate load test can be used to directly estimate the immediate settlement of a footing, For
settlement of medium to dense sands caused by an applied surface loading, an empirical
equation developed Terzaghi and Peck (1967) relates the depth of penetration of the steel
plate 5; to the settlement of the actual footing 5 is as follows:

Where: § = settlement of the footing (m)
5= settlement of the steel plate (m) or (mm)
Dy= smallest dimensions of the steel plate (m)
D= gmallest dimensions of the footing {m)
Say = 4 x S(1+Dy/DY = 4 x 0.7/ [1+(0.60/1.72)F = 2,80/ 1.82 = 1.53 mm < 50 mm (OK)
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- Poisson’s ratio () For granular soil = 0,30
- 1, For flexible strip raft foundation = 2.24
~B=172 m

~E;=791 kgf:m: {Avernge value of the defomation modulus at siress in the mnge from 0.50
to 1.50 kglem?)

- The required allowable bearing capacity over the replacement layer = 2.00 kg/em’

§=(0.91/793)*1.50*1.72*2.24 = 0.00663 m = £:63 mm < 25 mm (OK)

4% Bt entinmated s b erils reseiion €63

The modulus of subgrade reaction (K| = g/5) is estimated as the recommended design siress

(q) divided by the corresponding estimated footing settlement (8)), the same procedures had
been recommended as per ACI-336.2R RS,

Modulus of subgrade Reaction (K}) = (@/5) = 150/6.63 =
= 22.62 MN/m3 = 2262 t/m’> 650 t/m” (OK)

On the other hand, the modulus of elasticity of soil (£,) may approximately be related 1o the
modulus of subgrade reaction using the equation proposed by Bowels {1982) as:

E=KB(1-4)
And consquently
K, = Eo/ B( - g£) I, = 7930001, 72% 0.91*2.24) = 2262 tim’
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&, Summary

Based on the resulis of two plate load tests carried out on replacement layer for the raft
foundation prepared for Twin vents Pipe culvert at slation (310H215), the immediate
settlement estimated for floading area with B= 1,72 m and under design load of 1.50 kg/em®
are summanized in the following table,

Testing ai dry Staie

Footing [mamsediate
PLY Culven locaison Plate settlement [S¢) L )

(Mo} -+
5 Equ. (1) | EBqu.(2) kglom (MM (tm’}
1’111:'Pn]| qq;m; {mm) ( ) "

0o1 Station 3104213
Right side .00 2.20 8.70 342 15.46 [546

002 Station 314215 1 aan | sp | 663 793 262 | 2262
lift side

Average 085 1.E5 817 G568 19,04 Fo0d

(a) The estimated immediate settlements are within the allowable limits for loaded area on
cohesionless soil.

(b)- The deformation modulus (E,) as estimated from the plate load test results rcﬂvl!:ﬂ: the
stiffness of the compacted replacement layer, the value of £, is of about 668 kg/em’ {as an
average value)

{c) The modulus of §u g reactivn (Kx = as parameter depends on the induced
settlement under design load, can be assumed to be 1904 t/m’(as an nvernge value),

{d} The geotechnical report prepared by A&A Consultant assumed the valus of the subgrade
reaction, &,, under design load of 15 tm’ to be in the range of 650 tm’ for rafls with
widih less than 10 m, this value is based on maximum allowable raft settlement of about
23 mm. On the other hand, the analysis of PLTs No. (1 & 2) for assumed loaded area of
3.34 m x 54 m under allowable deign load of 15 tm® showed that, the estimated value for

the modulus of subgrade resction (Ks) is 1904 t'm’, which is corespending to estimated
settlement of only 15.86 mm (as an average valus)..

&~ General Conclusions

The estimated subgrade reaction values are higher than the value as 650 vm’ a5 recommended

by the geotechnical report prepared by A&A Consultant, therefore, the results reflect the
unlit i t
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