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ABSTRACT 

 Ground Penetrating Radar (GPR) is frequently used in pavement 

engineering for road pavement inspection. The main objective of this 

work is to validate nondestructive, quick and powerful measurements 

using GPR for assessment of Flexible and Rigid pavement conditions.  

       In the present study, three different antennas (250, 500 and 800 

MHz) were used. The work was achieved by different stages in selected 

sites. Several applications were carried out: pavement’s layer thickness 

estimation and pavement evaluation represented by the detection and 

diagnosis of steel reinforcement, cork sheet and plastic pipes. 

 Two case studies are presented in two sites: the first was carried in 

University of Technology over about 1250 m of paved road. In this site, 

firstly 2D electrical resistivity imaging (ERI) using wenner and wenner-

schlumberger array was carried out along two lines, with length survey of 

40, 60 m respectively; ERI was applied to have an idea about resistivity 

values that around 30 ohm.m for topsoil, which are suitable for the 

present study as it deals with very shallow investigation represented by 

this inspection. Later, different operating setting parameters were tested 

including, the suitable antenna and EM wave velocity, the best Maximum 

Time Window and Point Interval. Also, a core has been extracted from 

this site and a simulated with GPR. While in the second site, in-situ 

simulation model (1.2 m* 1.2 m in dimension) consisting of three layers 

(sub-base, concrete pavement and asphalt overlays with known standard 

thicknesses) was made in Canal Amusement Park in Baghdad which had 

been surveyed by GPR along 16 profiles using three antennas. A 

simulation was made through validation by checking the thicknesses of 

these layers with those that can be estimated using GPR. 



ii 
 

    The interpretation results of the 1
st
 site showed that with 250 MHz 

antenna, the buried plastic pipe and the flexible pavement layers were 

identified. The later appeared as one layer without identifying the rigid 

pavement layer. With 500 MHz antenna, the plastic pipe, rigid pavement, 

steel reinforcement bars and joint sheet cork appeared clearly. Moreover, 

the short type of max. time window using antenna 800 MHz appeared to 

be the most suitable for detecting some road anomalies (plastic pipe, cork 

sheet and reinforcement bars and pavement thickness) which were clearly 

defined. 

      For in-situ simulation model at the 2
nd

 site, the interpretation results 

of 250 MHz antenna identify and assign the overlay as one layer without 

identifying the rigid pavement layer. With the 500 MHz antenna, the 

flexible over rigid appeared as one layer with identifying the rigid 

pavement boundaries. While using 800 MHz antenna, both flexible 

pavement and rigid pavement layers were clearly identified as in the in-

situ simulation model.  



 الخلاصة

. ٔانٓذف انشئٛسٙ رثهٛػ نفسص ذثهٛػ انطشقكثٛشا يا ٚسرخذو انشاداس الأسظٙ فٙ ُْذسح ان     

خٓاص  تاسرخذاؤانسشٚعح ٔانمٕٚح  ذاففٛحغٛش الايٍ ْزا انعًم ْٕ انرسمك يٍ صسح ْزِ انمٛاساخ 

 الأسفهد / انخشساَح. ظشٔف  رمٛٛىن (GPR) انـ

(. ٔلذ MHz 000ٔ  500ٔ  250فٙ ْزِ انذساسح, اسرخذاو ثافثح ْٕائٛاخ يخرهفح )ذى       

أَدضانعًم عهٗ يشازم يخرهفح فٙ يٕالع يخراسج. ذى ذُفٛز انعذٚذ يٍ انرطثٛماخ يُٓا: ذمذٚش سًك 

زذٚذ ذسهٛر انرثهٛػ انداسٙء، غثماخ انفهٍٛ ٔ غثمح انرثهٛػ ٔظشٔف انرثهٛػ  يًثهح فٙ كشف 

: أخشٚد الأٔنٗ فٙ يٕلع اندايعح يخرهفرٍٛسانرٍٛ  ن. ذى عشض دساسح ثافسرٛكٛحالاَاتٛة ان

أٔلا ذمُٛح  ذى ذطثٛكانطشق انًعثذج. فٙ ْزا انًٕلع، يٍ  و 1250زٕانٙ انركُٕنٕخٛح عهٗ غٕل 

 wenner ٔ wennerتاسرعًال ذشذٛة  ثُائٛح الأتعاد انُٕعٛح انكٓشتائٛح انًمأيح ذصٕٚش

schlumberger  انًمأيح  لٛى لاعطائُا فكشج عٍ يرش 04ٔ 04عهٗ غٕل خطٍٛ تاغٕال

ذرعايم ٓزِ انذساسح انرٙ ْٙ يُاسثح ن ( ٔنهرشتح انسطسٛح  ohm.m 30  سذٔد)ٔانرٙ ت ٛحانُٕع

خشٖ اخرثاس يخرهف يعايافخ  إعذاد ٔفًٛا تعذ  .انفسص  ًٚثهّ ْزاانز٘  انرسش٘ انعسم خذا يع

، أفعم َافزج نهسذ الألصٗ EM رنك، انٕٓائٙ انًُاسة ٔسشعح يٕخح انرشغٛم تًا فٙ

كًا ذى . . ( Point Interval) ٔأفعم فرشج صيُٛح َمطٛح (Max. Time Window)نهٕلد

 نثٛاَاخ (Simulation)يٍ ْزا انًٕلع ٔعًم يساكاج (Drilling Core) اسرخشاج نة اسفهرٙ 

GPR ،َٙتأتعاد يٕلعٙ  جذى عًم ًَٕرج يساكا يع نة انسفش. تًُٛا فٙ انًٕلع انثا ( m1.2  m 

 ، ٔغثماخ انرثهٛػ انخشساَٙ Sub-base(، ٔٚرأنف يٍ ثافز غثماخ )يا ذسد انماعذج 1.2*

Concrete Pavement ٙانرثهٛػ الأسفهر ٔ Asphalt Pavement Layer  لٛاسٛح ٔتسًاكاخ

يساس  11عهٗ غٕل  GPR يعهٕيح ( فٙ يٕلع يذُٚح أنعاب انمُاج انرٙ ذى يسسٓا تٕاسطح

عٍ غشٚك انرسمك يٍ صسح سًك ْزِ انطثماخ يع ٔذى عًم انًساكاج تاسرخذاو انٕٓائٛاخ انثافثح. 

 .GPR  انـ ذهك انرٙ ًٚكٍ اسرخشاخٓا تاسرخذاو

ذى انرعشف عهٗ  MHz 250 ًٕلع الأٔل: تاسرخذاو انٕٓائٙانٔأظٓشخ َرائح ذفسٛش          

ٌ ٔغثمح انرثهٛػ انًشَح. ٔظٓشخ الأخٛشج كطثمح ٔازذج دٌٔ ذسذٚذ الأَثٕب انثافسرٛكٙ انًذفٕ

، ظٓشكم يٍ الأَثٕب انثافسرٛكٙ، غثمح انرثهٛػ  MHz  500غثمح انرثهٛػ انصهذج. يع اسرخذاو  

انصهذج ، لعثاٌ زذٚذ انرسهٛر ٔلطع انفهٍٛ انًسرخذيح فٙ انفٕاصم تشكم ٔاظر. ٔعافٔج عهٗ 

  MHzتاسرخذاو انٕٓائٙ )  (shortهسذ الألصٗ نهٕلد ْٕ انمصٛشنرنك، ذثٍٛ اٌ أفعم َافزج 



ْٕٔ الأكثش يافءيح نهكشف عٍ تعط انشٕار انشاداسٚح  )الأَاتٛة انثافسرٛكٛح، غثمح انفهٍٛ  000

 .ٔزذٚذ انرسهٛر ٔسًك انرثهٛػ( انرٙ ذى ذسذٚذْا تشكم ٔاظر

  MHz  250تاسرخذاو انٕٓائٙ  أظٓشخ َرائح ذفسٛش ًَٕرج انًساكاج نهًٕلع انثاَٙ، اَّ     

أيكٍ ذسذٚذ ٔذعٍٛٛ غثمح انرثهٛػ انًشَح ٔظٓشخ كطثمح ٔازذج دٌٔ ذسذٚذ غثمح انرثهٛػ انصهذج. 

، تذخ غثمح انرثهٛػ انًشَح كطثمح ٔازذج يع ذسذٚذ زذٔد غثمح انرثهٛػ MHz 005  تًُٛا يع 

ٕظٕذ كم يٍ غثماخ ، زذدخ ت MHz 000 انصهذج ٔنكٍ تسًاكاخ غٛش زمٛمٛح. تًُٛا يع 

 .انرثهٛػ انًشَح ٔانصهذج كًا فٙ ًَٕرج انًساكاج انًٕلعٙ
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