
 Surveying-III(26453) 

Presented  By 

5st Semester  

Civil  Technology  

Providan-2022 

   Zahangir  Alam 
 Instructor (Civil)  

 Mymensingh Polytechnic Institute 

Maskanda, Mymensingh 



     

         5th Semester Student 
 

      Subject:  Surveying-III 

       Subject Code: 66453 

 

Per Week:  Theory– 2  Practical – 3   Credit-3  



     

         5th Semester Student 
 

      Subject:  Surveying-III 

       Subject Code: 66453 

 

Per Week:  Theory– 2  Practical – 3   Credit-3  



MYMENSINGH POLYTECHNIC 
INSTITUTE 

TOPIC OF LECTURE 

Setting out of curve 

CIVIL  TECHNOLOGY 



Methods of setting out simple circular 
curve 

Based on the instruments used in 
setting out the curves on the 
ground there are two methods: 

1) Linear method 

2) Angular method 



Linear Method 

 In these methods only tape or chain is 
used for setting out the curve . Angle 
measuring instrument are not used. 

    Main linear methods are  

By offsets from the long chord. 

By successive bisection of arcs. 

By offsets from the tangents. 

By offsets from chords produced. 

 



 By offsets from the long chord 



R   = Radius of the curve 

0o = Mid ordinate 

0x  = ordinate at distance x from the 
mid point 

         of the chord 

T1 and T2 = Tangent point 

 0o = R -- 𝑅2 − (
𝐿

2
)2 

  0x = (𝑅2 −𝑥2 ) –(R – 0o) 



 By successive bisection of arcs 



 Join the tangent points T1,T2 and 
bisect the long chord at D. 

Erect perpendicular DC at D equal to 
the mid ordinate. 

 Join T1C and T2C and bisect them at 
D1 and D2 respectively. 

D1 & D@ set out perpendicular 
offsets C1D1=C2D2=(1-- cos

∆

4
) and 

obtain points C1 and C2 on the curve. 
 



 By offsets from the tangents 

 

The offsets from the tangents can 
be of two types 

   1) Radial offsets 

   2) Perpendicular offsets 



 1) Radial offsets 
 
 
 
 
 
 
 
 
 
 

      0X = 𝑅2 + 𝑥2 -- R 
 



2) Perpendicular offsets 
 
 
 
 
 
 
 
 
 
 

Ox = R -- 𝑅2 −  𝑥2 
 



 By offsets from chords produced 

 

 



   01 = 
𝐶12

2𝑅
 

  02  = 
𝐶12

2𝑅
 (C1 + CL) 

  03 = 04 = 𝑂𝑛−1 = 
𝐶𝑙2

2𝑅
 (2CL) = 

𝐶𝐿2

𝑅
 

  0n = 
𝐶′

2𝑅
 (CL + 𝐶′) 



Angular Method  

This methods are used when the 
length of curve is large. 

    The Angular methods are: 

1) Rankine method of tangential angles 

2) Two theodolite method 

3) Tacheometric method 

 

 



   Rankine method of tangential angles 

“A deflection angle to any point on the curve is the angle at p.c. 

between the back tangent and the chord from p.c. to that point.”  



 Set out 𝑇1 and 𝑇2. 
 Set the theodolite 𝑇1. 
 With both the plates clamped to zero, direct the theodolite 

to bisect the point of intersection. 
 Release the upper clamp screw and set angle ∆1 o the 

vernier. 
 With zero end of the tape pointed at T1 and an narrow held 

at a distance T1A=C1 swing the tape around T1 till the 
arrow is bisected by the cross hairs. 

 Release the upper plate and set the second deflection angle 
∆2 on the vernier so that the line of sight is directed along 
T1B. 

 With the zero end of the tape pinned at Avand an arrow 
held at a distance AB = C2 swing the tape around A till the 
narrow is bisected by the cross hairs. 

 Repeat the steps 6,7 till the last point T2 is reached. 
 Join the points T1,A,B,C….T2  



  Two theodolite Method 

 



 In this method two theodolites are 
used one at P.C and the other at P<T. 

 In this method tape/chain is not 
required. This method used when the 
ground is unsuitable for chaining. 

< V𝑇1 A = ∆1= Deflection angle for A. 

< A𝑇2T is the angle subtended by the 
chord T1A in the opposite segment. 

 (A𝑇2𝑇2=<VT1A=∆1) 

<V𝑇1B = ∆2 = <𝑇1𝑇2 B 



  Tacheometric method 

 



 Set the tacheometer at 𝑇1 and sight the point 
of intersection when the reading is zero. 

 Set the deflection angle ∆1 on the vernier, 
thus directing the line of sight along 𝑇1A. 

 Direct the staff man to move in the direction 
𝑇1A till the calculated staff intercept 𝑆1 is 
obtained. The staff is generally held vertical. 
First point A is fixed. 

 Set the deflection angle ∆2 directing the line 
of sight along 𝑇1B. Move the staff backward 
or forward untill the staff intercept 𝑆2is 
obtained thus fixing the point B. 

 Same other points are fixed. 
 



স্বাগতভ 



cvV cwiwPwZ 

welq:  mv‡f©wqs-3 

welq †KvW: 66453 

ce©:      5g  

‡UK‡bvjRx:  wmwfj 

 



ফা াঁক লরা ককান ফতৃ্ত ফা অততফলৃত্তয একটি অং 

ফা চা তফলল মা ককৌতিক বালফ কেদকৃৃ্ ত দুটি 

যরলযখালক ংমুক্ত কলয।  

ফা াঁলকয ংজ্াাঃ  



• (১)মানফালে দঘূ ঘিনায াত কেলক যক্ষা কলয। 

• (২)খালরয ার্শ্ ঘলদলয ক্ষয়লযাধ কলয। 

• (৩)যাস্তায তদক তযফতঘলন মাত্রীলদয আযাম্প্রদ 
ভ্রভি ও তনযাত্তা তফধান কলয। 

• (৪)যরলযখাদ্বলয়য কেদতফন্দলুত ঠাৎ তদক 
তযফতঘনজতনত অুতফধা দযূ কযায জনয 
ক্রভান্বলয় তদক তযফতঘলনয রক্ষ অজঘন কলয। 

• (৫)যাস্তায দদঘ ঘয হ্রাকযলিয জনয ফা াঁলকয 
প্রলয়াজন য়। 

• (৬)দযূাল্লায যাস্তায় মাত্রীলদয একলঘলয়তভ দযূ 
কযায জনয ফাক ংস্থান কলয। 

 

ফালকয প্রলয়াজনীয়তাাঃ 



• ফা াঁলকয কেতিতফবাগাঃ 

• ফা াঁক প্রধানত দুই প্রকাযাঃ            (১) ফতৃ্তাকায ফা াঁক  

•                                                 (২) অতধফতৃ্তাকায ফা াঁক  

• ফতৃ্তাকায ফা াঁক ততন প্রকাযাঃ         (১)যর ফা াঁক  

•                                                 (২)কমৌতগক ফা াঁক  

•                                                 (৩)তফযীতভুখী ফা াঁক  

• অতধফতৃ্তাকায ফা াঁক দুই প্রকাযাঃ    (১)ক্রাতি ফা াঁক  

•                                                 (২)উল্লম্ব ফা াঁক  

• ক্রাতি ফা াঁক ততন প্রকাযাঃ             (১)ত ঘর ফা াঁক 

•                                                 (২)ত্রত্রভাত্রত্রক অতধফতৃ্ত 

•                                                 (৩)করভতনলেি অফ ফালন ঘাতর 

• উল্লম্ব ফা াঁক দুই প্রকাযাঃ               (১) উত্তর ফা াঁক  

•                                                 (২)অফতর ফা াঁক  

 

 



• ফতৃ্তাকায ফা াঁক এফং ফা াঁলকয নাভকযিাঃ 

• ফতৃ্তাকায ফাকাঃ এক ফা একাতধক ফতৃ্তচালয ভাধযলভ কম ফা াঁক 
ংস্থান কযা য় তালক ফতৃ্তাকায ফা াঁক ফরা য়। ফতৃ্তাকায 
ফা াঁলকয কক্ষলত্র একই ফতৃ্তচালয কর অংল ফযাালধ ঘয 
ককান তযফতঘন য় না। তকন্তু অতধফতৃ্তীয় ফা াঁলকয ফযাাধ ঘ 
কর তফন্দলুতই তযফতঘনীর। ফা াঁলকয কক্ষলত্র ফযাালধ ঘয 
তযভাি অতধক তফধায় ংস্থানকালর কাম ঘলক্ষলত্র এ ভা 
তনলয় ফতৃ্তচা ংস্থান ম্ভফ নয়।তাই ফা াঁকলক কলতাগুরা 
কোি কোি জযা কত তফবক্ত কলয কনয়া য়। চযাচয  এ জযা 
এয তযভাি ৩০ তভিায ধযা য়। ককান ককান  কক্ষলত্র ২০ 
তভিায দদলঘ ঘযয জযা ধলযও তাফ কযা য়। 

• ফতৃ্তাকায ফা াঁক ততন ধযলনয।মোাঃ 

•  (১)    যর ফা াঁক  

•  (২)   কমৌতগক ফা াঁক  

•  (৩)   তফযীত ফা াঁক  

 

 



• যর ফা াঁলকয নাভকযি 

• ফা াঁলকয নাভকযি দুই প্রকালয লয় োলক।মোাঃ 

• (ক) তিতিলত            (খ) ফযাালধ ঘ 

• ফা াঁলকয ৩০ তভিায জযা ককলে মত তিতি ককাি উৎন্ন কলয 
তালক তত তিতি ফা াঁলক নাভকযি কযা য়। মতদ ফা াঁলকয ৩০ 
তভিায জযা  ককলে ১ তিতি ফা াঁক। এরূল ২ ৩ ৪ তিতি ফা াঁক 
ইতযাতদ নালভ ফা াঁলকয নাভকযি কযা য়। ফাংরালদ, বাযত, 
আলভতযকা অলনক কদলই ফা াঁলকয নাভকযি তিতিলত 
কযা লয় োলক। 

• ইংরযান্ড ও তদানুকযিীয় কদগুলরা ফা াঁলকয ফযাাধ ঘ অনুমায়ী 
ফা াঁলকয নাভকযি কযা লয় োলক। এ কর কদ গুলরালত 
মতদ ফা াঁলকয ফযাাধ ঘ ১০০ তভিায য় তলফ তালক ১০০ তভিায 
ফা াঁক নালভ আখযাতয়ত কযা য়। এরূবালফ ২০০ তভিায 
ফাক,১০ তকর ফা াঁক ইতযাতদ নালভ নাভকযি কযা লয় 
োলক। 

 





তদ্বতীয় অধযায়  

                                             দযতখক দ্ধততলত ফাক ংস্থান   
  

এই দ্ধততয াাময াধাযিত চায প্রত্রক্রয় ফাক ংস্থান কযা মায়। 
  
১। দীঘ্র জযা লত অপললিয াালময 
২।স্পক লত অপললিয াালময 

৩। জযা কক আকাতধক্রভ তদ্বখত্রন্ডত কলয 
৪।ফতধত জযা লত অপললিয াালময 
ফতধত জযা লত অপললিয াালময 
ভলন কতয  AF= প্রেভ স্পক 

Oc লত  x দুযলে অপলি  এয  তযভান 

AE= দীঘ ঘ জযা এয অলধ ঘক=L/2 
EC=বাযাইন 
O=ফালকয ককে 
R=ফালকয ফযাাধ ঘ 





তৃতীয় অধযায়  

•               ককৌতিক দ্ধততলত ফাক ংস্থান  

 

• এই দ্ধততয াাময াধাযিত চায প্রত্রক্রয় ফাক ংস্থান কযা মায়।  

• ১। এক তেওলিারাইি  দ্ধতত ফা যাত্রেলনয স্প ঘকীয় ককাি দ্ধতত 

• ২।  দুই তেওলিারাইি  দ্ধতত  

    3|  ‡U‡Kv‡gwUªK  c×wZ  

     4|  ‡UvUvj †÷kb  c×wZ 





evK ’̄vc‡bi Rb¨ cÖ‡qvRbxq Z_¨vw` 

• cÖwZmiY†Kv‡YigvbwbY©q =108-‡Q` ‡KvY 

• ev‡Kie¨vmv©aR= 1719/D 

• ev‡Ki‰`a©¨ =  π𝑅∅/180 

• ¯úk©K‰`a©¨ =Rtan ∅/2 

• 1g ¯ú©kK we› ỳi†PB‡bR=‡Q` we›` yi †PB‡bR-¯úk©K ‰`a©¨  

• ‡kl ¯ú©kKwe› ỳi †PB‡bR= 1g ¯ú©kK we› ỳi †PB‡bR+ev‡Ki 

‰`a©¨  



• 1g Dc R¨v‰`©N¨ 

• ‡kl Dc R¨v ‰`©N¨ 

• ‡gvUR¨vmsLv 

• 1g ¯úk©K†KvY𝛿 = 1719
𝐶1

𝑅
 

• ‡kl ¯úk©K †KvY 𝛿= 1719 𝐶n/𝑅 

 



PZy_© Aa¨vq 

• evK ms ’̄vc‡b evav –wecwI 

• evK ms ’̄vc‡b mvaviYZ wb¤œwjwLZ evav wecwI †`Lv hvq 

• hLb †Q` we› ỳ,evK we›`y Ges ¯úk©K we›`y †_‡K AMg¨ 

• hLb evavi Kvi‡Y ¯úk©K we›`y †_‡K  ev‡Ki m¤ú~©Y ‰`a¨ †`Lv 

bv hvq | 

• hLb evav Rb¨ wkKj ev wdZv Øvi gvcv bv hvq | 

• hLb evK we›`y I  †Q` we›`y DfqB AMg¨ 





cÂg Aa¨vq  

                µvwšÍ evK 

iv Í̄vi mij Ask I e„IvKvi ev‡Ki gv‡S cwieZ©bkxj e¨vmv‡a©i 

†h Awae„IvKvi evK Kíbv Kiv nq Zv‡K µvwšÍ evK e‡j | 

µvwšÍ ev‡Ki cÖ‡qvRbxqZvt 

Mvwo‡K `yN©Ubvi nvZ ‡_‡K iÿv Kivi Rb¨ 

iv¯Ívi wfZ‡i I evwn‡i mgvb Pvc cÖ‡qvM Ki‡Z mnvqZv K‡I 

Mvwo‡K ‡mvRv c_ †_‡K e„IvKvi c‡_ Ges e„IvKvi c_ †_‡K ‡mvRv  

c‡_ DIi‡Y mvnvh¨ K‡i | 

 



fig: transition curve 



lô Aa¨vq 

                         Djø¤^ evK 

moK c_ ev †ijc‡_ wecixZ `ywU Xvj ev wfbœagx `ywU Xvj GK‡G wgwjZ 

n‡j ms‡hvM¯’‡j Lvov †Kv‡Yi m„wó nq|Giæc Ae¯’vq GK Xvj n‡Z Ab¨ 

Xv‡j µgvš^‡q AeZiY ev AvinY Kivi Rb¨ e„I ev Awae„IvKvi Pvc 

AvK…wZi ev‡Ki gva¨‡g †MvjvKvi K‡I †`Iqv nq |Djø¤^ Z‡j Giæc 

evKB Djø¤^ evK| 

 







mßg Aa¨vq 

        cøvb ev GjvBb‡g›U ms ’̄vc‡bi aviYv 

 

ফাস্তু ংস্থানাঃ নকাকায ও স্থতত প্রদত্ত ইভাযত ফা দারান ককাঠায প্ল্যান ফা নকা লত তালদয 

প্রদত্ত তযভান ও তেযাতদ অনুমায়ী এয তবতত্ত ফা ফুতনয়ালদয খালদয ভাটি খনলনয জনয তনবভ ঘর  ও 

টঠকবালফ বূতভলত তবতত্তয তযীভা তচতিত কযা ফা দাগ কদওয়ালক ফাস্তু ংস্থান ফলর।ফাস্তু 

ংস্থালন ইভাযলতয ককেীয় কযখায অফস্থানও কদখালনা য়।  

 

উলেযাঃ গৃ ংস্থালনয উলেযগুলরা তনলচ উলল্লখ কযা লরাাঃ 

(ক)তযকল্পনা অনুমায়ী গৃলয কক্ষগুলরায দদঘ ঘয প্রস্থ প্রলতযকটি অংলয ফুতনয়াদ ফা তবতত্তয 

তযীভায ুতফধাভলতা অফস্থান তনত্রিত কযায জনয। 

(খ)ম্পূন ঘ  জতভলক লফ ঘাচ্চ ুতফধাজনকবালফ ফযফালযয জনয। 

(গ)াধাযি েতভলকয দ্বাযা ভাটি বযাি ফা খনলন তফঘ্নতা ভুক্তকযলিয জনয। 

(ঘ)তনভ ঘাি তফতধ অনুযলনয জনয। 









Aóg Aa¨vq 

          ‡UvUvj †ókb h‡šÎi cwiwPwZ I e¨envi 





Measuring Vartical angule 



Measuring height 



     

       mevB‡K ab¨ev` 



4_© Aa¨vq  

÷vd cvV wjLb I mgZjwgwZ jNyKiY 

4.1  †j‡fwjs G e¨eüZ KwZcq kã 

cðvr cvV :- †j‡fj hš¿ †hvRbvi ci me© cÖ_g †h cvV MÖnb Kiv nq 

Zv‡K cðvr cvV e‡j| 

AMÖeZ©x cvV :- †hvRbvi me© †k‡l †h cvV MÖnb Kiv nq Zv‡K 

AMÖeZ©x cvV e‡j| 

cwieZ©b we›` y :- c~e©eZ©x †hvRbvi †klcvV I cieZ©x †hvRbvi cÖ_g 

cvV †h we›`y‡Z MÖnb Kiv nq Zv‡K cwieZ©b we›`y e‡j|  

‡÷kb we›`y :- †h mKj we›`y‡Z cvV MÖnb Kiv nq cÖ‡Z¨KwU we›`y‡K 

†÷kb we›`y e‡j| 



4.2 ‡j‡fj eB‡qi cÖ‡qvRbxqZv 

• wb‡P †j‡fj eB‡qi cÖ‡qvRbxqZv D‡jøL Kiv n‡jv : 

 1.GUv‡Z `~i‡Z¡i Kjvg _vKvq Zzjbvg~jK `~iZ¡ D×…wZi Rb¨ GUv LyeB cÖ‡qvRbxq| 

 2.GUv‡Z wewfbœ D‡jøL‡hvM¨ I cÖ‡qvRbxq Z_¨vw` †jLvi Ges we‡kl †ÿ‡Î gšÍ‡e¨I 

Rb¨ mywbw`©ó Kjvg _vKvq Kvh©‡ÿ‡Îi Z_¨vw` wjwce×Ki‡Yi Rb¨ Gi cÖ‡qvRbxqZv 

Acwimxg |  

 3.Avi.Gj. wnmve Kivi Rb¨ c×wZ Abyhvqx G‡Z mywbw`©ó I myweb¨¯Í Kjvg _vKvq 

wbw`©ó c×wZ‡Z mn‡R Avi.Gj wnmve Kivi  Rb¨ cÖ‡qvRbxqZv Ab¯^xKvh© | 

 4.GUv‡Z cÖ‡Z¨KwU ÷vd cv‡Vi Rb¨ mywbw`©ó Kjvg _vKvq mwVK Kjv‡g mwVK cvV 

wjwce× Kiv hvq| 

 5. G eB‡Z cÖwZUv c„óvq A‡bK ¸‡jv †÷k‡bi Avi.Gj GKB mvwi‡Z GK bR‡i 

†`Lv hvq weavq mn‡RB wewfbœ we› ỳi D”PZv ev MfxiZv Rvbvi Rb¨ Gi cÖ‡qvRbxqZv 

AZ¨vwaK| 

 6.gvwU KvUv ev fiv‡Ui †ÿ‡Î c~e©eZ©x I cieZ©x Zzjbv Kivi Rb¨ LyeB cÖ‡qvRbxq| 



4.2.1 †j‡fj eB‡qi cÖKvi‡f` 

• ‡j‡fj eB `yB cÖKvi| h_v : 

 1| Kwj‡gkb ev h‡š¿i D”PZv c×wZi †j‡fj eB 

 2| DPz wbPz c×wZi †j‡fj eB | 
              Kwj‡gkb ev h‡š¿i D”PZv c×wZ 

‡hvRbv  ÷vd cvV  h‡š¿i D”PZv Avi.Gj ỳiZ¡ gšÍe¨ 

 cðvr ga¨eZ©x AMÖeZ©x     

        

 

DPz-wbPz c×wZ 

‡hvRbv  ÷vd cvV  DuPz wbPz Avi.Gj ~̀iZ¡ gšÍe¨ 

 cðvr ga¨eZ©x AMÖeZ©x      

         

 



4.3 mgZjwgwZ jNyKiY 

• ‡h cÖwµqvq gv‡V M„wnZ ÷vd cvV n‡Z †÷kb we›`y mg~‡ni 

Avi. Gj ev Gwj‡fkb wbY©q Kiv nq Zv‡K mgZjwgwZ 

jNyKiY e‡j | `yB cØwZ‡Z G jNyKiY Kiv nq |  

 1| h‡š¿i D”PZv ev Kwj‡gkb c×wZ 

 2| DPz-wbPy c×wZ 



4.4 †j‡fj eB‡qi ÷vd wjLb cÖwµqv  

• ‡j‡fj eB‡Z ÷vd cvV †jLvi mgq wb‡¤œv³ wel‡qi cÖwZ 

jÿ¨ ivL‡Z nq : 

 1| †hvRbvi µgvbyhvqx †j‡fj eB‡qi wbw`©ó Kjv‡g cvV    

wjL‡Z n‡e |  

 2| c„ôvi cÖ_‡g cðvr I †k‡l AMÖeZx© cvV wjL‡Z n‡e | 

 3| hw` c„ôvi †k‡l ga¨eZx© cvV c‡i Z‡e †mLv‡b ga¨eZx© I 

AMÖeZ©x Dfq Kjv‡g Ges cieZx© c„ôvq cÖ_‡g cðvr I ga¨eZx© 

Dfq Kjv‡g D³ cvV wjL‡Z n‡e| 

 



mgm¨v-1: GKwU A‡Uv‡gwUK †j‡f‡ji mvnv‡h¨ cÖvß ÷vd cvV¸‡jv 2.75, 2.01, 1.37, 1.00, 

3.88, 3.18, 2.06, 2.14 Ges 1.61 wgUvi| ÷vd cvV 30 wgUvi AšÍi †bqv n‡q‡Q| 5g Ges 8g 

cvV †bqvi mgq hš¿wU miv‡bv n‡qwQj| hw` 8g cv‡Vi R L 50 wgUvi nq, n‡e Kwj‡gkb c×wZ‡Z 

wewfbœ we› ỳi R L  wbY©q Ki 

mgvavb: 

‡hvRbv  ÷vd cvV  h‡š¿i D”PZv Avi.Gj `yiZ¡ gšÍe¨ 

 cðvr ga¨eZ©x AMÖeZ©x     

1g 2.75   49.18 46.43 0  

  2.01   47.17 30  

  1.37   47.81 60  

2q 3.88  1.00 52.06 48.18 90 CP 

  3.18   48.88 120  

3q 2.14  2.06 52.14 50.00 150 CP 

   1.61  50.53 180  

‡gvU 8.77  4.67     

 

wbixÿv: BS - FS = Last R L – 1
st
 R L 

 8.77 – 4.67 = 50.53 – 46.43 

 4.10 = 4.10 (wbixwÿZ) 

3q †hvRbvi h‡š¿i D”PZv= Avi Gj + óvd cvV 

              = 50+ 2.14 =52.14 

GB fv‡e cÖwZwU ‡hvRbvi h‡š¿i D”PZv †ei K‡i wb‡Z n‡e 

Avi Gj= h‡š¿i D”PZv-÷vd cvV   



mgm¨v-2: GKwU cÖ¯ÍvweZ iv Í̄vi †K›`ª †iLv eivei 30 wgUvi ci ci wb‡P wjwLZ ÷vd cvV¸‡jv cvIqv 

†Mj: 1.41, 1.44, 1.80, 1.85, (1.65, 0.75), 2.25, 2.54, 1.65, (2.85, 2.45), 1.42, 

1.60, 1.86| 8g ÷vd †÷kb Gi R L = 42m a‡i †j‡fj eyK ‰Zwi K‡i Ab¨vb¨ we› ỳi R L wbY©q 

Ki| 

mgvavb: 

‡hvRbv  ÷vd cvV  DuPz wbPz Avi.Gj `~iZ¡ gšÍe¨ 

 cðvr ga¨eZ©x AMÖeZ©x      

1g 1.41     44.03 0  

  1.44   0.03 44.00 30  

  1.80   0.36 43.64 60  

  1.85   0.05 43.59 90  

2q 0.75  1.65 0.20  43.79 120 CP 

  2.25   1.50 42.29 150  

  2.54   0.29 42.00 180 BM RL = 42m 

  1.65  0.89  42.89 210  

3q 2.45  2.85  1.20 41.69 240 CP 

  1.42  1.03  42.72 270  

  1.60   0.18 42.54 300  

     0.26 42.28 330  

‡gvU 4.61  6.36 2.12 3.87    

wbixÿv: BS - F.S = Rise - Fall  = Last R.L – 1
st
 R.L 

= 4.61 – 6.36  = 2.12 – 3.87  = 42.28 – 44.03 

=  - 1.75  = -1.75   = -1.75  Ok. 



mgm¨v-3: GKwU cÖ¯ÍvweZ iv¯Ívi †K›`ª †iLv eivei 20 wgUvi ci ci wb‡P wjwLZ ÷vd cvV¸‡jv cvIqv 

†Mj: 1.31, 1.24, 1.75, (1.50, 0.75), 2.06, 2.34, 1.45 (2.50, 1.40), 1.42, 1.26, 1.32. 

7g cv‡Vi R L = 30 m a‡i †j‡fj wdì eyK ‰Zwi K‡i Ab¨vb¨ we› ỳi R L wbY©q Ki 

| 

 

mgvavb: 

`~iZ¡  ÷vd cvV  DuPz wbPz Avi.Gj `~iZ¡ gšÍe¨ 

 cðvr ga¨eZ©x AMÖeZ©x      

1g 1.31     31.78 0  

  1.24  0.07  31.85 20  

  1.75   0.51 31.34 40  

2q 0.75  1.50 0.25  31.59 60 C.P 

  2.06   1.31 30.28 80  

  2.34   0.28 30.00 100 BM RL = 30m 

  1.45  0.89  30.89 120  

3q 1.40  2.50  1.05 29.84 140 C.P 

  1.42   0.02 29.82 160  

  1.26  0.16  29.98 180  

   1.32  0.06 29.92 200  

‡gvU 3.46  5.32 1.37 3.23    

wbixÿv: BS - F.S = Rise - Fall  = Last R.L – 1
st
 R.L 

= 3.46 – 5.32  = 1.37 – 3.23  = 29.92 – 31.78 

=  - 1.86  = -1.86   = -1.86  Ok. 



mgvcbx cixÿvq ¸iæZ¡c~Y© cÖkœ mgyn 

1. mgZjwgwZ jyNyKiY ej‡Z Kx †evSvq 

2. cðvr cvV, AMÖeZ©x cvV, cwieZ©b we›`y, ‡÷kb we› ỳ ej‡Z Kx †evSvq 

3. DPzwbPz c×wZi wbixÿv¸wj wKwK? 

4. Kwj‡gkb I DuPz-wbPz c×wZi Zyjbv Kii|? 

5. h‡š¿i D”PZv ej‡Z Kx †evSvq? 

6. GB Aa¨vq †_‡K AsK Aek¨B cÖwZ cixÿvq _v‡K| 

 

 

 

 

 



Hydrography 

 Branch of science that deals with the measurement of 
bodies of water 

 Deals with the physical features of the navigable 
portion of the earth’s surface and adjoining coastal 
areas. 

 Sounding –measurement of depth below the water 
surface 

 Applications of sounding: 
 Making nautical charts for safety of navigation 
 Development and engineering projects such as piers, dams 

and bridges 
 Scientific and academic studies 



Horizontal Control and Vertical Control 

 Horizontal Control 
 For large areas – 2nd or 3rd order triangulation 

 For smaller areas – transit-tape traverse 

 For small detached areas – stadia, graphical, plane 
table methods 

 For long narrow river – traverse on one side 

 For width >1km – traverse on both sides 

 Vertical Control 
 Tide gauges are used to establish the common datum 

before sounding is taken 



Shoreline Survey 

 Shoreline 
 Syn. to Coastline 

 Line of contact between the land and the body of 
water 

 USC&GS uses the high water line 

 It consist of: 
 Determination or delineation of shorelines 

 Location of shore details and prominent features to 
which soundings may be connected 

 Determination of low and high water lines 

 



Methods of Locating Sounding 

 From the shore 
 Location by Cross-Rope 
 Location by two angles from the shore 
 Location by Range and One angle from the shore 

 From the boat 
 Location by two angle from the boat 
 Location by Range and One angle from the boat 

 From both the shore and the boat 
 Location by One angle from the shore and from the boat 
 Location by Range and Time Intervals of the boat 
 Location by Intersecting Ranges 
 Location by Tacheometric Observations 

 
 



Sounding Lines 

 Systems of Sounding Lines 

 Parallel straight lines –> open coasts 

 Radiating lines –> small bays and islets 

 Circular curves or arcs –> isolated shoal 

 Spacing of Sounding Lines 

 Factors: the scale of the survey, depth of water, proximity to 
shore, character of submarine relief, importance of the region 

 

 

 

 

Scale Ordinary Spacing Closest Spacing 

1:10,000 50-60 25-30 

1:20,000 100-125 50-60 

1:40,000 200-250 100-125 

1:80,000 400-500 200-250 

1:120,000 600-750 300-375 



Instruments used in Sounding 

 The methods of determining water depth are 
differentiated by the instruments used . 

 Sounding Pole 

 The Leadline 

 Sounding Machines 

 Registering sheaves 

 Echo sounding Instrument or Fathometer 



Echo Sounding 

• Distance is measured by multiplying half the 
time(t) from the signal's outgoing pulse to its 
return by the speed of sound(S) in the water, 
which is approximately 1.5 kilometres per 
second. 

D=0.5(t)*S 

• It takes in to account the factors of 
temperature, pressure and salinity to 
calculate the actual sound speed. 



Reduction of Sounding 

• The reduced sounding are the reduced levels 
of the submarine surface in terms of the 
adopted datum 

• A correction equal to the difference of level 
between the actual water level(gauge reading) 
and the datum(MLW/MLLW) is applied to the 
observed soundings. 



Hydrographic Survey Team 

1. Officer-in-charge/Chief-of-party 
2. Left Angleman 
3. Right Angleman 
4. Recorder 
5. Fathometer attendant 
6. Leadsman 
7. Leadsman’s assistant 
8. Helmsman or Coxwain 
9. Engineer 
10. Additional general utility personnel 



Hydrography and Cartography 

 Cartography – science and art of the production of 
maps and charts 

 Nautical charts-> polyconic projection 
 Instruments used in the preparation of Nautical Charts 

 3-arm protractor 
 Hairspring divider 
 Spacing divider 
 Proportional divider 
 Meter Bar 
 Opisometer/Map measure 
 Beam Compass 

 



The Nautical Chart 

 A nautical chart is a graphic representation of 
a maritime area and adjacent coastal regions. 

 Datums of a Nautical Chart 

 Horizontal Datum 

 Vertical Datum 

 Atlantic Ocean – Mean Low Water 

 Pacific Ocean – Mean Lower Low Water 



Nautical Chart 

 The Nautical chart or hydrographic map should 
contain the following information 
 Datum used 

 High, mean, low water lines 

 Soundings 

 Line of equal interpolated from the soundings called 
depth curves 

 Conventional symbols 

 All safety devices such as lighthouse, buoys etc. 

 Complete border information 



Plotting of Soundings 

 Soundings can be plotted in 3 ways 

 Mechanical Solution 

 By tracing paper 

 By Station Pointer 

 Graphical Solution 

 Method 1 

 Method 2 

 Analytical Solution 

 



Other Essential in Hydrography 

• The Sextant 

– An instrument used to measure the angle 
between any two visible objects.  

• The Boat sheet/Hydrographic sheet 

• The Wire drag 

– A device used to detect obstructions such as 
boulders and ledges. These obstructions should be 
plotted in the Navigational charts. 



Common Terms used in Hydrography 

• Bank 

• Continental shelf 

• Continental slope 

• Insular shelf 

• Insular slope 

• Basin 

• Deep 

• Depression 

• Depth 

• Foredeep 

• Trench 

• Plateadu 

• Ridge 

• Seamount 

• Swell 

Marginal continental features 
Deep Sea Depression  

& Deep Sea  Elevations 



Common Terms used in Hydrography 

• Bay 

• Bright 

• Cove 

• Harbor 

• Inlet 

• Gulf 

• Cape 

• Coast 

• High-water Line 

• Island 

• Islet 

• Low-water line 

• Point 

Embayments Coastal Features 



Common Terms used in Hydrography 

• Bayou 

• Brook and Run 

• Creek 

• Lagoon 

• River 

• Slough 

• Caldron 

• Canyon 

• Seavalley 

• Valley 

• Bank 

• Crest 

• Dome Knoll 

• Ledge 

• Pinnacle 

• Reef 

• Shoal 

• Spur 

Streams Submarine Elevations 



Thank You! 


