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TMAHARAB CONSULTING ENGINEERS CO.
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has been assassed by TUV-ICE and found to be in conformance:
with the following standard(s):

IS0 9001:2008
Scope of registration:

Provision of Consulting Wummmumm Water and Wastewater
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Nelmnm River
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Original Approval:  18/03/2014
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CERTIFICATE
This Certificate
Confi that the M: Sy of

Tahghighat Khak Maharab Consulting Engineers Co.

088, Newt 42 Emarniyeh, Emumiyeh Bivd . Mushhad, Irus

Have been audited and approved by TUW CERT To the Following Standard or Guideline:

ISO 9001:2015

Quality Management System
The approved management system applies to the following scopes:

Approvak: 17 Sepsessbar 2020
Fira Survedllance: 17 September 2071
Certificste Expiry: 17 September 2023
Cenificas Number: B91T2T8
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Instrument Name: Embankment Piezometer
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Installation Level:808.01

LIS T AR

—®-Arching Coefficient (TPC 1-1)
=@ Arching Coefficient (TPC 1-2)
=4==Embankment Level

DOWN STREAM

_837.00

\TRGia | b

93/04/15
93/05/25
93/07/04
93/08/13
93/09/22
93/11/01
93/12/11
94/01/20
94/03/01
94/04/10
94/05/20
94/06/29
94/08/08
94/09/17
94/10/27
94/12/06
95/01/15
95/02/24
95/04/05
95/05/15
95/06/24
95/08/03
95/09/12
95/10/22
95/12/01
96/01/10
96/02/19
96/03/30
96/05/09
96/06/18
96/07/28
96/09/06
96/10/16
96/11/25
97/01/04
97/02/13
97/03/25
97/05/04
97/06/13
97/07/23
97/09/01
97/10/11

o
7]
-
o

97/11/20

97/12/30

98/02/08

850.0

845.0

840.0

835.0

830.0

825.0

820.0

815.0

810.0

Embankment Level (m)

805.0

800.0

795.0

790.0







ST @il Sy oo S 039 33 (3 yiogo

Ol b iy sl 65550 5 lxy 5 Hlws S clten losbinl 4y lgll w51 T Jlal sldlas 6 ,5550
A.efkm" S >_....>u" ’. Jel.u :;e_b.,.u GLGHT GL».A 3,50 Yoo adlas-—

)le 83gdo ;.;‘ &;L..A Copdw (':AL> C)Ja Sladlas

agem D1y (e S Cas (s 03900 (e 5 (b slepl Slelllas -

Ol = seete 8T lssl (s 2 2l el Sl -

e Glllae o3game 15 (e o ol gl Sl -

(938 Sl 039050 10 Ol ik 3,5 Sliles 5 Slalllas bl -

282 g kg lada o3gaome ;0 St lajls (alulis -

Sl (Gie s o pl adg 6,505k g phiel Alog) 5l adge Ol B jlas  glie Slallas -

Sl w5l 4l acass Of mlie 5l 6oy 0y (eSS Slalllas -

Gy S g (Slog 5 = e (glo 2B o0gume (e 5 (b ol Bilas 5 bl 5l gl 55l -
sl s 5o e ol @l Sl 5 aelr (S5l Cy o ] -

S H5p Jlos sl a3y 5 ol asg> T lie pal> Slallas -






A3, Aoy 30 ou Pl (5 039 33 (39 yhogo

o 550 409, ATl 5 (palels g Al e Dlons -

Sl S 039uze slo Lowg b a0y, (69,90 Sl 5 > et Slalllae plonl -
oms s (6]l ] ko s g e olalllas plol

Sl 09052 sl a5l s 5l gy ailssg,; (el slea 5 51 Sl -

B s by, o0ga5e 4 S i1 wiliog, cawleles pow al> o lollas -

W WSSl g ol el slo oy, wn e 0590 pgm al> po Slalllas-

Sl alEsg; ai Jow 0390 pow Al po Slalllas -

300 9,0 albog, (paible pgw al> o Slallas -

sl oyg0 WS Sbiws) )3 39,0 w09, o Jow 0590 pym al> po Slallas -

3Ll 39,58 sliusg; ooguma 10 395 )8 (5550 w0y, (Bilels pgus al> 1o Slalllas-

03y ya 03gd5me 5O 0,3y yeds ailBog) adiblu pgs al> o Slalllas

39,0 &l09, dis e pow al> o —

Ao e 0093w oo sla ailBog, aailele Slalae

Oy 9551 5l ailog, (pasleles S5l aloso o> 5 e > (el Slalllas -

3970 Sye dilb0g) Slallae ik (slown (1155 -

O 5 Jlg e yoelad (liw e sl a0y w2 > 9 Fom 9 s (6 il Slalllae -

3503 Ol e sl @3l g SlNISS) (sliwg; oogamme ;5 SIS ailssg; (aailele poo g sl al> o Dlalllae -

30 Hlew el asld Sl g JUST; (sl 00900t (o SIS wilsog, uilels o)l Dleas -






GRS g T 4o ) 58 o plxil Sl 039 33 (9 piogo

Shol ails aai oSe e )l Cas g 150 00 (3 (2L 5 adle o jla) o dl> 0 Slons -
Spen 03 (5l dmas sl o e sl atigy )0 0 b (eSS Slalllne —

sanlas yliw i ol Jnl bz g Ll o e3gamme ;o o g b Ol el pgs al> o Slalllae -
oleyS ol Jazil bslas 5 ol slaasy ( 22505 6Ll a0 (oarlis 5 ioe glons (oSS Dlalllas -
Olo)S sl By dago (slaling g loypd oyl OF sl 5 Lad s (lesslos pgo al> po Slalllae -
Slgp g e Al ahal § o Gadlo ) s w5l O Jsl bz pg0 ¢ Jgl al> o ladllas -

Sl s m oy o] Al ks g Gable ) L s 51 T Jlisil Las clasl ol 15 5 adle &l Sloas -
58kaS ST Lo il Dy (03l sk 5l sgte O (el g Al o Sl -

538 Db oad aphal Ol (350l Gosb Sl sgide O (el (25 5 ale o)l Sloas -
b S s 31 T Uil L a5 IS 5 adle &l closs -

SUT olee s Uil sl al o aslllae -

32y ol sl OB 5 T (3l 0253 059 SS9 () 40l itamens Slalllas -

e a5l il avass _ﬂ &b 5l gl o e (eSS Slllas -

O59S ed of aSed angs 5 ol b oo 5 Sl alo e Slalllae -

by sl glo s b slo T 1do pgo 5 Sl al> o Slalllas -

Cawd ol (65,9l ol a8 K s 5l Ol Jlawl 6,138 dg) wldee 25,15 5 adle ol -

A o obl ol 4 Of Jlal byl pgo 5 Jgl - po Slalllas -

Gob s 37e 4 (Ble ailog; O JUail bigs 5 (Bl iy g 5 Sl Al o lalllas -

Grb e 35 4 (Ble il o Jiml Slles 25,15 5 ale ol -

s o3l Sl eggn S35 5 iy a3l ool -

O T8 deiyr ol Bl s )5 5 e ol -

Sl g pla Cuy b s oyl Ol el pg g Jol al o Slalllas (6,5550 -



MAHARAB

L o 1 i T JG Bas St

OBy A3« Dly e byt o0 O el sl Jlo )0 S e ks Y e 4y slus alsg; (b of milis 51 cisy Ui

88,5 oo s Lud 53500 dw Jawgs 45 o i 5l asb ctaio B jlas sl Jlo 10 xS o (yguekio £ 5 g atuly slaling g oLl i,




MAHAR A






503 9.5 5WT S 0395 (2 yogo

g (2505 5 g lol A pgo 5 Jgl al> o lalllae -

Rz (1525 5 )kl 4 e 5 Jsl al> e Slalllae -

oz (550 ailog; bl L8505 5 (g lal 4 Sl al> o Slalllae -

Az gl 2505 5 g )lol A pgo 5 S5l al> o lallle -

63038 ool 4 0,5 a5 Ol Jlamil ()35 gl lles 805 5 adle o)l -

iyd s bl ol o Jl bglas o 550 5 5)lnl a5 pgo 5 sl o Slalllas -

32, olel B Glial mhan y0 Sy Of wlislojl plosl g Jlad cov slatunms (b

ol il JISiag,000 30425 5 Sl 5 Loy s Al o sstige Sloas

Olo)S (Sllllas eoguze ;o O Jlimil bslas o ol slonsy 5 (4505 5 )lnl aSeds 5 (carlali 5 (ot oo (LeaST Slalllas
0 T ety Ol Blyol s 2815 5 adle o)l -

b Jlod a5 i (slo 039 0 (egian 4355 pgo al>po Dlalllae -

ok S Al o il b adle 5 25,5 ol -

o Slog; (FiPee duw Cawd ol 00gdoe dine) ) (Prlaw skl oldlas -

SHISS alog, ol Jl JUIS 5 (Sl oy pgo 5 S5l alo o lelllas -

ShISS wilsag, o Jlaml JUS 5 (3ol aiy sl adle g (al5)5 oyl -

Sz bl (ol pgs g Jol al> e Slalllas -

S5 Sl il gl 3 By T il pla 5 L85 £ gla i (b -

OSwd 99,25 gl 4dss a 7yb pgo > e Slalllas

dz o oL clbs egtan gl 4dss o pgs Al o Dllllas bl -

139y 5 by g pebley (L8Sa) 5)kol slo 4t 50 by (555 ojluil sla ]

S Eb egran sl wdss an sl adle g 255 o)l -






ST g law cwglin (S g § Wl (9 gogo

©® Lo, & pas oy oSl SuSTg55 Olalllas -

dngis olyee 2k sl 035 pllas Cuglieg ST Sl (slooles] -
(Olo; &ya> o> o >

S32y b 0> Hoelm S3legis il eSS Slalllas -

S st jlad S Sl SiSS g5 Slallas -

Wedeo (5 e Hla8 S Sy SiST 55 Dlalllas -

S (S Ol o325 b S5 lallaa -

et )b 2 059 SeSS e Slalllas -

Medes o ST a5l ol Jlams! sG55 lallas -

S5 Olegw )15 S5 985 Slalllae -

Sly g5l - ol b ST lallins -

s3liad ol gy iS5 655 Slalllae -

Sl g pr JU! Las g 6 by iS55 lalllae -

ol oS SiSe) g skl aSh g s ad B pliey SSTgsy Sladllas -
ol a0y 4 (gl > (LS| SIS SaSS g5 Dladllae -

08 53505 s lline Cngliog S5 Sallae -

09958 el S )b SuST e85 lalllae -

g 5 (6 5ll a5 g do iS55 Slalllas -

IS Ry e b b 8 wliey SSSo55 Slalllae -

oY e iS55 Slalllas -

e b obT by gl 05053 ds S SKilSng KiS 555 lalllas -




i
o5l s 08 liny SS5555 lalll - \ J_,_

Ohbz dezel s S5 55 lalllas -

ST s 65550 YA 5] S SilSlog SpiSigh lalllas -

Slomig ool (Hseiss waSy (i lo S0 8935 9 ST Slalllas -

ltilanke e d 25 S Slilae ]S SpiSigss lalllaa -

055gm e b pl Ol Jlil as iS5 55 Slalllas -

ol ald s wliiSlg a8 ailiog SuiSigh lalllas -

oy of JUl basg s ial SLaSig5 Slalllas -

e S SiST 55 Slalllas -

ol s s ety (231 30 o i (i 1 iS5y lalllaa - [
auﬁsw&éowwwusugum-

Ol B0 0,8 dw ALl gy Cod (ool 380 leadi ded ol S Olalllas -
rslSs pler gl e 4 O Jlamil by (e SaSS 55 Slalllas

ARl OASL )b SSS 5 Slalllas -

B 4 il 15 il b KaSigs) lalllas -

ORI (G5 s eSS g85 Slalllas -

gl (1555 (6 )lnl 4 385 el dndy loall (bt S Slalllas -
125 e (25255 ()bl ah o gtian a3is SLilSley LS| (sl )l Slalllae-
SIS s oty gz 4 Gl ] ik S SilSeg iS55 Slalllas -
Solo g1 o5 ps e 455 ol 5 olS55 L SiSTgh lalllas

Sllgw o 5y S pady Soedlse sl Sl )5 SS9y Sladlas-

Myd e 453 plieg ST g5 Slalllac-

a,8g ol 5y sial sla 4l o9, Sladllas

MAHARAB




St ol 3 il mhaws o0 b o9 olyal Oldes J Sy ST Olalllas
Ol S jla> Jlasl JU'y (Sl a SesS 535 Sladlas-

Slgds 050 Lo (SB35 (5 kel slo aS (LSl 2 0y398) plis S Dlalllas
5 ygims oKl (S35 lalllas

Olrgd oMols SiSSg55 Slalllas-

oY S oyl &l 0y, SlasST slo gl o las lallas-

S32y olaly> sl dilaie 3 CS 50 5 Sl SiSSg) Slalllas -

Shoge dilsg; SS9y Slalllacs

Sl pglio sl 059 39 (9 yoge

EEEE 32y JhaliP olae s3le pglie 5 ST Slalllae-
St (535 yo AlRLS wlas (gilo pslie 5 SSS55 Dlalllas
(5“50)5 olKislo LS)LMJ ‘nsLG.A 6Lb 0)5);)1..}45.»» g_JLa.l.o.D -

ook ol (g5l polie ST 955 lalllas -

o w)le 53k polie S5 Dlalllae -

Sy 2l sl albol 55le polie SLiSTg35 lalllas -




Long-term Bearing Capacity of Single Drilled Shaft based on 2.5 cm Settlement

| (Cap Depth = 18 m)
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TECHNICAL & SOIL MECHANIC LABORATORY
TRIAXIAL TEST- ASTM D 4767

1ISO 9001:2000

MAHARAB
Long-term Equivalent Spring Constant for Single Drilled Shaft
(Cap Depth = 19 m)
——D=11m
——D=10m
——D=08m

(19 m = poZpos Fach gyLad gyl 55 im0 pa 2 |6lan 28 b

DATE : 1400.04.01 TYPE OF SAMPLE : Undisturbed
PROJECT : e (s s b SOIL TYPE: CL
BOREHOLE NO:W3-BH2 DESCRIPTION OF TEST : UnSaturated
DEPTH (m) : 09.00-12.00
MAHARAB CONSULTING
ENGINEERS
4 I DISCRIPTION OF SAMPLE
CU TEST Moisture Content 178
= %)
3 -
Dry Density 166
(gr/cm®)
~N
5 2
> RESULTS
<
i 18.7
1 DEGREE
C
/ / 0.339
| (kglem’)
| T
0 4 19.1
0 1 2 3 4 5 6 7 8 9 DEGREE
kglem2 ¢ 0.357
(kg/lcm?)

MAHARAB CONSULTING ENGINEERS CO.
TECHNICAL & SOIL MECHANIC LABORATORY

i

DATE: VFeelo2IYA pressuremeter Data acquisition e sbia i S
Project: [N Gauge Height(m) 1 (0als algns)
BH NO: C-BH1 Membrace Dia(mm) 65
DEPTH(m)  15.50-17.00 Probe Dia (mm) 44 Water level (m) : -
TESTNO : 3 slotter : YES
prssure limite pressuremeter Test
35
30 8
T 25
ERD \s\“w /
£ 15 g
£ 10 ///
=
5 . /
0 £
o 0.002 0.004 0.006 T § /
v(em?) £ ./Sb‘
S //
calibration £
600
500
/
= 40 o
E 0 5 10 20 25
§ 300 pressure (Kg/em?)
§ 200
100 Description
Go. 187.2 Kglem”
0
o o5 1 15 2 25 3 35 EPcity | 497.8 Kglem?
pressure ( Kg/cm?) EPsini | 15957 Kglcm®
PL: 29.6 Kglem? Observed insitu soil type: CcL
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MAHAR A



Maharab was founded as a consulting engineers company in 1996, working
in engineering fields including water resources management, dam construction, irri-
gation and drainage networks, water supplies and wastewater disposal, geotechnical
research, and strength of materials tests confirmed by the consulting verification de-
partment of Iran’s Management and Planning Organization.

The company benefits from a large number of engineers and faculty members
specialized in several fields of study including irrigation and drainage, geotechnical
engineering, and soil and rock mechanics. Furthermore, the company has a laborato-

ry for soil, rock, concrete and welding tests.

PROFICIENCY GRADING

Proficiency grading of MAHARAB as verified and issued by Iran Planning and
Management Organization is as follows:

- Dam Construction

- Irrigation and Drainage Networks

- Water and Wastewater Installation
- Geotechnical Works

- River Engineering



FIELDS OF ACTIVITY

- Integrated Water Resources Management

- Water Supply, Storage, Transmission, Treatment and Distribution
- Wastewater Collection, Disposal and Reuse

- Operation, Maintenance and Management of Water and Wastewater Projects
- Dams and Hydraulic Structures

- Irrigation and Drainage Systems

- River Engineering

- Surface and Groundwater Modeling

- GIS and Land Surveying

- Environmental studies

- Quality Protection of Water Resources

- Structural Studies

- Structural Stability Studies and Instruments Monitoring

- Geotechnical Investigation and laboratory Tests

- Laboratory Tests of Building Materials

- Welding Quality Control

- Telemetry and SCADA

- Road Engineering
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