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G.O.(Ms)No.92/2020/LSGD   Dated,Thiruvananthapuram, 04/06/2020



    Read 1 G.O.(MS)No.162/2017/LSGD dated 19.08.2017



2 Letter No.J-11017/36/2017-RE-VII(359092) dated 28.11.2017 of Ministry of Rural Development , Government of India



3 Letter  No.44370/EGS  A1/14/REGS  dated  18.03.2020  from  the  Mission Director(MGNREGS)



   



GOVERNMENT OF KERALA Abstract



Local Self Government Department - Revised Study Report of Work-Time &



Motion for Mahatma Gandhi NREGA (Kerala) - Approved - Orders issued.



LOCAL SELF GOVERNMENT (DD) DEPARTMENT



ORDER



  The  Work,  Time  &  Motion  Study  Report  of  Mahatma  Gandhi  NREGA (Kerala) submitted by KILA was approved by Government  as per order read as 1st paper above. Later, the Ministry of Rural Development , Government of India issued a revised template for preparation of Work,Time & Motion study as per   letter read as 2nd      paper above and  instructed to prepare the same in the  revised  template.  Accordingly  KILA  was  entrusted  to  revise  the  study report  and  the  report  submitted  by  them  was  validated  and  finalized  by  the Advisory  Committee  constituted    by  the  Government  for  the  purpose. 



Subsequently, the Mission Director (MGNREGS) as per the letter read as 3rd paper  above requested for Government approval to the finalized report.



   2. Government have examined the matter in detail and are pleased to approve the  Report  of  the  Work,  Time  &  Motion  study  for  the  Mahatma  Gandhi NREGA (Kerala) appended with this Order.



(By order of the Governor) HARILAL.T.N.



UNDER SECRETARY To: 1.Mission Director(MGNREGS),Thiruvananthapuram



2.Commissioner for Rural Development,Thiruvananthapuram



3.Principal Accountant General (Audit),Kerala, Thiruvananthapuram



File No.LSGD-DD2/140/2018-LSGD



(2)
4. Web & New Media, I&PRD



5.Director, Information Kerala Mission 6.Stock file



Forwarded /By order



Section Officer File No.LSGD-DD2/140/2018-LSGD


Digitally signed by NISAM N
 Date: 2020.06.05 11:05:11 IST
 Reason: Approved


Signature Not Verified



(3)
Work-Time-Motion Study of 



Mahatma Gandhi NREGS  Kerala 



Report 2020 



(Read with report of August 2016) 
CP 


Kerala Institute of Local Administration 



NIT-Calicut 



LBC - Thiruvananthapuram  Maithri, Palakkad 
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(4)
SoR  Schedule of Ratcs 



NREGA  National Rural Employment Guarantee Act,2005 



MGNREG  Mahatma Gandhi National Rural Employment Guarantee Scheme 



PWD  Public Works Department 



KILA  Kerala Institute of Local Administration 



NGO  Non-Government Organization 



ILO  International Labour Organization 



HUDCO  Housing and Urban Devclopmcnt Corporation  NiT-C  National Institute of Technology  -  Calicut  LBC  Laurie Baker Centre for Habitat Studies  LSGD  Local Self Government Department  CRD  Commissioner for Rural Development 



CE  Chief Engineer 



FA 
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Introduction  5 



Context of present report  6 



Items of work  7 



Ratios for each agro ecological zone  21 



Annexure 



a. Report of Phase 2 
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(6)
initiated in 2  Institute of 11  Sastri Centre  districts of N  and Centre 
f 
 districts rcsp  The  agreement  - Housing a  Calicut (Nf  Maithri, Pali 



The Time motion study in Kerala is conducted in two phases. The first phase was  6 and concluded by the submission of report on 29th November 2011. Kerala  :al Administration organised the study with the technical support of Lal Bahadur  r Science &Technology and Maithri, Palakkad. This study covered the four pilot  rNREGS - Wayanadu, Palakkad, Kasargode and Idukki. PLANET in Wayanadu  Rural Management in Kottayam facilitated the studies in Wayanadu and Jdukki 



y. The report of Phase I is already submitted. 



econd phase of Work Time motion study was started by signing of an  ith Kerala Institute of Local Administration (KILA) with four partners  [Urban Development Corporation (HUDCO), National Institute of Technology -  C), Laurie Baker Centre for Habitat Studies, Thiruvananthapuram (LBC) and  ad on 25'   September 2010. A report was submitted on 16th  August 2016 combining  the results ofiboth the phases. 



How,  ver, the above report was containing the requirements of MGNREGS until 2012,  but the scof e and potential of the scheme had gone substantial changes since. In 2017-18,  Government of India asked all State Governments to conduct Time and Motion study and came  up with a ter iplate to do that as well. 



it 



The tems contained in this template is different from that of Phase 2 report. So, the 



9 



it 



concerned  came up  19111  N 



encies went back to the basic data, reviewed it on the basis of the above template and  h this report. Meetings and workshops were held at Commissionerate for Rural  t. HUDCO, Thiruvananthapuram and Laurie Baker Centre for Habitat Studies since  er 2019 to develop the data for this report 



5 



(7)2. Context of present report 
 
items covered 



Not all items - 112 - of the new template is not covered in this report, this report provides data  for 65 of the items. As explained earlier, data for these items were derived from the studies  conducted in earlier phases. It is felt that most of the works envisaged under MGNREGS in state  will be covered by this and the shortcomings can be addressed as and when the need emerges. 



Agc, gender. differently abled specific data 



In all cases, in studies and actual instances, a predictive mix of women, sprinkled with few elderly  men is the usual combination of a labour group involved MGNREGS in the state. There are no  labour groups consisting of exclusively women, or elderly or differently abled. So, the data, is for  the predictive mix of labours usual in the state. 



Another remarkable experience is the warmth and support extended to the elderly or  differently abled or disadvantaged persons in a labour group by the majority - consisting of able- bodied persons in MGNREGS works. They were treated with compassion by the majority. This  wonderful experience of social justice and camaraderie is the strength of the society. It is felt that  the group specific data, artificial in this context, may do more damage than good in the long run. 



Wisdom of the wise 



Another interesting learning came from other studies is about the reasons for this behaviour. It  was ascertained that the majority of able-bodied persons is not having sound experience is tackling  myriad number of issues and circumstances being encountered in the routine execution of  MGNREGS works in all instances. In most of the instances the elderly, even though they are  physical less capable, is leading the work site with their experience gathered from the yesteryears  and the key to successful execution in many cases, especially when the going is getting difficult. 



So, separate grouping of the elderly may create more harm than good and hence not attempted  here. 



Seasonality of works 



All works, except usual construction activities, are having season specific - Monsoon and Summer 

data. But for the construction, the output seldom changes with these seasons due to two simple 

factors. If there is rain, then the work will be suspended automatically, the workers will not turn 

up for work during rainy days. For the summer, the working hours will be regulated - starting at 

early morning, longer afternoon break and ending by late evening - mainly to reduce the stress of 

working during the hottest hours of the day. This generally maintains the output of the workers 

during summer. 



(8)No.  Des  ription of Item  Unit of 
 measurement 


Rate Per 
 unit 


No of unskilled 
 labour per unit 
 A  Ear  iwork 


I 


Earth 
 in v 
 byl' 


work in excavation by manual means exceeding 1.5 m 
 Ith, taking out the excavated soil and disposal as directed 
 igineer in charge 


1.1  Ord  nary Soil 



- 
 Lead upto 10 in and lift upto 0.75 m  cum  147.97  0.55 
 Extra for every additional 10m lead or part thereof  cum  37.94  0.14 
 Extra for every additional 0.75m lift or part thereof  cum  12.52  0.05 
 1.2  Hat [Soil 

Lead upto 10 m and lift upto 0.75 m  cum  221.95  0.82 
 ii  
- 
 Extra for every additional lOin lead or part thereof  cum  41.73  0.15 
 iii  - 
 Extra for every additional 0.75m lift or part thereof  cum  13.77  0.05 
 1.3  Soft Disintegrated Rock (SDR) 

j  
- 
 Lead upto 10m and lift upto 0.75 in  cum  1  325.53  1.20 
 ii  Extra for every additional 10m lead or part thereof  cum  45.53  0.17 
 Extra for every additional 0.75m lift or part thereof  cum  15.02  0.06 

2 
 Eardi 
 layets 
 cm 
 raminets 
 roads, 
 ston 
 be c 
 pon
 stru 
 up ground 


work in rough excavation, banking excavated earth in 
 not exceeding 20 cm in depth, breaking clods (5 cm to 7 
 ze) watering, compacting each layer with wooden or steel 
 and dressing up in embankment for construction of 
 flood banks, marginal banks, h=guide banks or filling 


depressions including removal of small 


s/pebbles, shrubs, watering (rolling with power roller to 
 ne seperately where ever required). (For 


s/dam/roads/canal/channel/water retaining 
 tures/tanks etc) 


2.1  Ordinary Soil 



- 
 Lead upto 10 in and lift upto 0.75 in  cum  185.91  0.69 
 ii  - 
 Extra for every additional lOin lead or part thereof  cum  27.24  0.10 
 iii  I 
 Extra for every additional 0.75m lift or part thereof  cum  8.99  0.03 
 2.2  Ha  I Soil 


- 
 Lead upto 10 m and lift upto 0.75 in  cum  278.86  1.03 
 ii  - 
 Extra for every additional lOm lead or part thereof  corn  29.96  0.11 
 iii  - 
 Extra for every additional 0.75m lift or part thereof  cum  9.89  0.04 
 2.3  Sof  Disintegrated Rock (SDR) 


- 
 Lead upto 10 m and lift upto 0.75 in  cum  408.99  1.51 
 ii  I  - 
 Extra for every additional lOm lead or part thereof  cum  32.69  0.12 
 iii  I  - 
 Extra for every additional 0.75m lift or part thereof  corn  10.79  0.04 

3 
 Bar 
 cm 
 corr 
 dres 
 ban 
 (roll 
 req 


ing available/excavated earth in layers not exceeding 20 
 depth, breaking clods (5cm to 7 cm), watering, 
 )acting each layer with wooden or steel raminers and 
 sing up, in embankrnents for roads, flood banks, marginal 


s and guide banks etc as directed by Engineer-in-charge 
 ng with power roller to be done separately wherever 


red). 


3.1  Ordinary Soil 



- 
 Lead upto iü in and lift upto 0.75 m  cum  108.13  0.40 
 Extra for every additional lOin lead or part thereof  cum  27.64  0.10 
 iii  - 
 Extra for every additional 0.75m lift or part thereof  corn  9.12  0.03 


LI 



(9)o.  Description of item  Unit of 
 measurement 


Rate Per 
 unit 


No of unskilled 
 labour per unit 
 3.2  Hard Soil 


Lead upto 10 in and lift upto 0.75 in  cum  162.19  0.60 
 ii  Extra for every additional lOm lead or part thereof  cum  30.41  0.11 
 Extra for every additional 0.75m lift or part thereof  cum  10.03  0.04 
 3.3  Soft Disintegrated Rock (SDR) 


Lead upto 10 in and lift upto 0.75 m  cum  237.88  0.88 
 ii  Extra for every additional lOin lead or part thereof  cum  33.17  0.12 
 Extra for every additional 0.75m lift or part thereof  cum  10.95  0.04 
 Excavation of work by manual means in foundation trenches 


or drains (not exceeding 1.5 in in width) including dressing of 
 sides and ramming of bottoms and getting out the excavated 
 soil and disposal of surplus excavated soil as directed 
 4.1  Lead upto 50 m and lift upto 1.5 m 


Ordinary soil  cum  205.42  0.76 


ii  Hard Soil  cum  308.13  1.14 


iii  Soft Disintegrated Rock (SDR)  cum  451.92  1.67 


4.2  Extra for every additional 0.75m lift or part thereof 


Ordinary soil  cum  514.9  1.90 


ii  Hard Soil  corn  566.39  2.09 


Soft Disintegrated Rock (SDR)  cum  617.88  2.28 


5 


Earth work in surface excavation not exceeding 30 cm in 
 depth but exceeding 1.5 meter in width as well as 10 Sqm on 
 plan including getting out and disposal of excavated earth as 
 directed by Engineer-in-charge (disposed earth to be neatly 
 dressed and levelled). 


5.1  10rdinary Soil 


Lead upto 10 m and lift upto 0.75 m  sm  93.01  0.34 
 ii  Extra for every additional lOin lead or part thereof  sm  24.39  0.09 
 5.2  Hard Soil 


Lead upto 10 m and lift upto 0.75 in  scm  1  139.51  0.51 
 ii  Extra for every additional lOin lead or part thereof  sgm  36.59  0.14 
 5.3  Soft Disintegrated Rock (SDR) 


Lead upto 10 in and lift upto 0.75 m  sgm  204.62  0.76 
 ii  Extra for every additional lOin lead or part thereof  sgm  53.66  0.20 
 6 


Less output for work executed in or under water or in foul 
 condition (over the main item concerned is allowed on 
 account of slow progress of works) 


cum  36.86  0.14 


7 


Filling excavated earth (excluding rock)/moorum in trenches, 
 plintL,..i des of foundations etc, in layers not exceeding 20 cm 


.  . 


in depth, consolidating each deposited layer by means of 
 ramming and watering, lead up to 50 in and lift upto 1.5 in 


cum  lO 5.69  0.39 


8 


Surface dressing and land levelling of the ground including 
 removing vegetation and undulations not exceeding 0.15 in 


-  . 


deep and disposal of rubbish, lead upto DO m and lift upto 1.5 


in 


sqin  b -9.3D -  0.59 


9  Layout/Dag being 7.5 to 10 cm deep  metre  2.21  0.01 



(10)No.  Descrilltion of item  Unit of 
 measurement 


Rate Per 


unit  labour 


No of unskilled 
 per unit 


10 


Excava 
 proper 
 necessary 


ion of puddle trench for earthen embankment to 
 3ide slopes and bed grade including shoring wherever 


dressing (FOR EARTHERN DAM) 
 10.1  Ordin:  ry Soil 


Lead upto 10 in and lift upto 0.75 in  cum  372.63  1.38 
 ii  Extra for every additional lOin lead or part thereof  cum  101.63  0.38 
 Extra for every additional 0.75m lift or part thereof  cum  33.54  1   0.12 
 10.2  Hard  oil 



- 
 Lead upto lOm and lift upto 0.75m  cum  558.94  2.06 

ii  Extra for every additional lOin lead or part thereof  cum  111.79  0.41 
 Extra for every additional 0.75m lift or part thereof  cum  36.89  0.14 
 10.3 ISoft D sintegrated Rock (SDR) 


Lead upto 10 in and lift upto 0.75 in  cum  819.78  3.03 
 ii  
I  - 
Extra for every additional lUm lead or part thereof  cum  121.95  0.45 
 iii  I  I 
 Extra for every additional 0.75m lift or part thereof  cum  40.24  0.15 
 11 

Puddlt 
 50 in ii 
 rammi 


filling of good clay (cohesive soil) including lead upto 
 icluding mixing watering and kneecling by tamping 


g and laying etc (FOR EARTHERN DAM) 


cum  157.45  0.58 


12 
 Earth 
 excava 
 as per 


rork for well excavation including disposal of 
 ed soil, disposed soil to be levelled and neatly dressed 
 iirection of Engineer-in-charge. 


12.1  j Soft S  ii 


Lead upto 50 in and lift upto 1.5 in  cum  81.3  0.30 
 ii  
I 
 L  for every 0.50 in after 1.5 in initial depth upto 6.0 in  cum  18.97  0.07 
 iii  I 
 Leiss  for every 0.50 in after 6.0 in initial depth upto 10.5 in  cum  21.68  0.08 
 iv  I 
 Les  for every 0.50 in after 10.5 in initial depth upto 15.0 in  cum  24.39  0.09 
 12.2  Hard  oil 

Lead upto 50 in and lift upto 1.5 in  cum  149.05  0.55 
 I ess for every 0.50 in after 1.5 in initial depth upto 6.0 in  cum  18.97  0.07 



I 
 L ss for every 0.50 in after 6.0 in initial depth upto 10.5 in  cum  21.68  0.08 
 iv  I 
 Ln  for every 0.50 in after 10.5 in initial depth upto 15.0 in  cum  24.39  0.09 
 12.3 ISoft I  isintegrated Rock (SDR) 


i 
Leadupto 50 in and lift upto 1.5 in  cum  317.07  1.17 

ii  Less f  r every 0.50 in after 1.5 in initial depth upto 6.0 in  cum  18.97  0.07 
 iii  Less I  r every 0.50 in after 6.0 in initial depth upto 10.5 in  cum  21.68  0.08 
 iv  Lesst  r every 0.50 in after 10.5 in initial depth upto 15.0 in  cum  24.39  0.09 
 12.4  Hard rock requiring chiseffing (where blasting is 


pto 50 in and lift upto 1.5 in  cum  149.05  0.55 


Less I  r every 0.50 in after 1.5 in initial depth upto 6.0 in  cum  18.97  0.07 
 Less I  r every 0.50 in after 6.0 in initial depth upto 10.5 in  curn  21.68  0.08 



P


Lead 


J..essl  r every 0.50 in after 10.5 in initial depth upto 15.0 m  cum  24.39  0.09 
 sal and stacking of blasted material in excavation 


Lead  pto 50 in and lift upto 1.5 in  curn 


Not Applicable  
 ii  Less  r every 0.50 in after 1.5 in initial depth upto 6.0 in  cum 


iii  Less:  r every 0.50 in after 6.0 in initial depth upto 10.5 


iv  Less:  jr every 0.50 in after 10.5 in initial depth upto 15.0 in  corn 



(11)Unit of  Rate Per  No of unskilled 


No.  Description of Item  measurement  unit  labour per unit 


Watercourses/channels 


Earthwork in embankment in dry or moist soil including 
 laying in layers of 15 cm, breaking of clods, dressing to 


required profile with manual compaction to attain a minimm  
- 


13  of 859/6  of proctor density with lead upto 50 in and lift upto  cum  1OD.69  0.39 
 1.5 in including watering and compaction with rammers. (by 


shifting soil manually from reverse grade, higher patches etc) 
 Excavation in loose soil/silt/pebbles and river boulders etc. 


dry or moist including dressing and disposal of excavated 


14  material with lead upto 50 m and lift upto 1.5 m and putting it  cum  94.85  0.35 



- 
in the banks of the watercourse including compaction. 

Dressing of uneven ebankments in required profile of the 


15  sqm  84.31  0.31 


water courses. 


Laying sand in required profile for lead upto 50 in and lift 


16  cum  119.24  0.44 


upto 1.5 in 


Cutting and clearance of bushes, shrubs ankara/ipomoca, julie 
 17  flora typha etc on canals, water courses, bunds in 


dry/moist/slushy conditions including disposal 



i 
Less than 50% coverage area  sgm  9.84  0.04 

ii  More than 50% coverage area  sqin  19.67  0.07 


Re-handling of excavated rnateriial including loading, 
 18  unloading, dressing and watering for work in watercourses, 


channels etc. 


Lead upto 10 in and lift upto 0.75 in  cum  63.69  0.24 
 ii  Extra for every additional lOm lead or part thereof  cum  70.05  0.26 
 Extra for every additional 0.75m lift or part thereof  cum  70.05  0.26 


4,1 



"I 



(12)Unit of  Rate Per  No of 


No.  Descri  non of item  measure  unit  unskilled 


B  Desil  nglcleaning works 


Desilti ig of small earthen channels, water bodies, ponds, 
 I  canals, check darns, MI tanks etc by removal of dry silt and 


dispos 1- 


Lead upto 10 in and lift upto 0.75 in  curn  94.85  0.35 
 ii  Extra for every additional lOin lead or part thereof  cum  24.39  0.09 
 Extra for every additional 0.75m lift or part thereof  cum  8.13  0.03 
 'g of small earthen channels, water bodies, ponds, 


2 
 I


Desit 


canals  check dams, Ml tanks etc by removal of saturated silt 
 (not I  der water) and disposal- 



- 
 Lead upto 10 in and lift upto 0.75 in  cum  138.21  0.51 

ii  Extra for every additional lOm lead or part thereof  cum  35.23  0.13 
 iii 



-  - 
Extra for every additional 0.75m lift or part thereof  cum  10.84  0.04 
 C  I 
Road Work 

Feffing trees of the girth (measured at a height of I in above 


groun I level), including cuttuig of trunks and branches,  each  Not 
 1  rcnio  ng the roots and stacking of serviceable material and  Applicable  


dist: al of unserviceable material 



i 
 Girth  above 150 mm to 300 mm  each 

ii  Girth  above 301 mm to 600 mm  each 


iii  Girth  above 601 mm to 900 mm  each 


iv  Girth  above 901 mm to 1500 mm  each 


v  Girth  hove 1501 mm to 2100mm  each 


vi  Girth above 2101 mm to 2700mm  each 


Clearing jungle including uprooting rank vegetation, grass, 
 brush wood, bushes, shrubs, saplings and trees of girth upto 30 
 cm m  asured at a height of 1 m above ground level and 


2  removal of stumps of such trees cut earlier, removal of rubbish  sqm  13.55  0.05 
 upto I distance of 50 m outside the periphery of the area 


deane  I and stacking of serviceable material to be used or 
 auctic ned. 


Clear  ig of grass and removal of the rubbish upto a distance of  5.42  0 02 
 50 in  utside the periphery of the area cleared 


q m 
 Earti  york in filling for construction of road embankment from 


borr  v pits with a lead upto 50 in and lift upto 1.5 in, 
 4  sprea  ing, grading, laying in 20 m layers to required slope and 


canib  r, compacting with hand rammer complete as directed 
 (rolli  g with road roller to be done where ever required) 



- 
 Ordinary soil  cum  105.69  0.39 

1-lard soil  cum  159.89  0.59 



- 


Soft disintegrated Rock (SDR)  cum  233.06  0.86 
 Sprc:  ling of moorum/kankar/shingle/gravel/ red bajni and  s in  29.81  0.11 



- 
level  rig to gradient and required camber including dressing  q 
 Corn  acting each layer of 15 cm thickness in 

6  GSB  \VBM/earth/moorum/kankar/ shingle/gravel/red bajri 


sqm 


\Witl  hand stone, wooden or steel rammers and dressing up for  sqm  16.26  0.06 
 construction of earthen roads/pathways as directed 



-  - 


Rolling with power roller where ever required  sqm  10.84  0.04 


11 



(13)C 



- 


No.  Description of  item  Unit of  Rate Per  NC) of 


measure  unit  unskilled 
 Earthwork in rough excavation involving an average horizontal 


throw of 2 m and average lift upto 0.5 in, banking excavated 
 earth in layers not exceeding 20 cm in depth, breaking clods (5 


7  cm to 7 cm) \vtering, compacting each layer with hand stone,  cum  476.96  1.76 
 wooden or steel rammers and dressing up for construction of 


earthen roads/pathways as directed (rolling with power roller to 
 be done seperately where ever required) 


Earth cutting (box cutting) in road embankment, removing the 
 spoils, spreading over the shoulder, watering, compaction and 
 8  dressing sub-grade to correct camber and grade (for 


widening/extension/upgradation of roads) 


Depth of cutting upto 15cm  sqm  113.82  0.42 


ii  Depth of cutting beyond 15 cm upto 25 cm  sqm  113.82  0.42 


iii  Depth of cutting beyond 25 cm upto 30cm  sqm  113.82  0.42 


Earth work in excavation (hill side cutting) by manual means 
 and disposal of excavated earth upto lead of 50 m 


Ordinary soil  cum  197.83  0.73 


ii  Hard soil  cum  298.10  1.10 


Soft Disintegrated Rock (SDR)  cum  436.31  1.61 
 iv  Hard rock (requiring chiselling where blasting is prohibited)  cum 


Construction of gravel/soil aggregate sub-base/base by 
 providing well graded material of nominal size grading 80 mm 
 as per Table 2.3 of IRC SP 77-2008, spreading in uniform layers 
 appropriate grading arrangements on prepared surface, 


10  watering and compaction with 8-10 ton power roller to achieve  cum  476.96  1.76 
 the desired density and camber complete as per specifications 


contained in Pars 2.2,3.6 and 3.7 of IRC SP 77-2008 (Onlv 
 unskilled labour component to be measured, materials and 



- 
machinery will be supplied separatel)) 

Laying precast cement concrete interlocking paver block/tiles 
 of approved size, design 
& 
shape, laid in required colour and 

11  pattern over and including 50 mm thick compacted bed of  sqm  10.84  0.04 
 coarses sand, filling the joints with fine sand etc all complete as 


per the direction of Engineer-in-charge 


Cement concrete 1:2:4 (1 cement: 2 coarse sand 
: 
4 graded 

stone aggregate 40 mm nominal size) in pavements, laid to 


12  required slope and camber in panels as required including  '.im  1666.65  6.15 
 consolidation finishing and tamping complete 


13  Laying kharanja in pathways, roads 


Laying brick on edge kharanja in desired comber and slope and 



i 
in any bond, spreading and consolidation of binding materials  sqm  5.36 
 moorum or earth etc. as per directions of Engineer-in-charge. 

Laying hard stone kharanja of thickness not less than 22.5 cm 


ii  in desired camber and slope with cement mortar of specified  sqm  18.42 



- 
grade as per directions of Engineer-in-charge 


I  S 
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No.  Descli pnonofitem  Unit of 


measure 


Rate per 
 unit 


No of 
 unskilled 


iii 


Laying 
 over 
 ceme 
 1:2)  1 
 the slkade 


40 mm thick rubbed stone flooring (stone tile kharanja) 
 ZO mm (average) thick base of cement mortar 1:5 (1 
 at: 5 coarse sand), incuding pointing with cement mortar 


cement: 2 stone dust) admixed with pigment of match 
 of stone (stone tiles of desired specifications) 


sqm  0.81 


14 


Making 
 boul 
 inside 


V shaped drain in hill roads or in cutting with dry 
 ers including placing powdered earth in the surface and 


the drain properly graded 



- 
 metre 

D  Soci  1 Forestry and Horticultrire Works 
 I 


Surv 
 including 
 chare 


y, alignment and demarcation of plantation area and pits 


inspection strips as per directions of Engineer-in-  hactarc 



- 
2  Surv plant y, alignment and demarcation of road side/avenue 

tion and pits as per directions  kilometre 
 Clea


start 


ng 
& 
cutting bushes in plantation area/sites just before 

f plantation  hactre  65582  47 


Gras 
 slop 


sodding/furfing on both sides of drains, embankment 
 and shoulder including collection of sods' 



- 
 Sods obtained within a lead of 30m  sgm  2260.14  8.34 

ii  
- 
 Sods obtained within a lead beyond 30m  sgm  2512.17  9.27 
 5  Con  ruction of safely trench 


• 
1  1.2 in wide in upper side, 0.8 in wide in bottom and 1.0 in 

metre 


depth  205.96  0.76 


ii  1.5 in wide in upper side, 0.7 in wide in bottom and 0.9 in 


metre 


depth  203.25  0.75 


6 
 Digj 
 and 
 (CF 


ig of ditch cumbund 1.5 mX 0.9 mX 1.2 indimension 
 Laking hump by using excavated soil (cattle proof trench 


H 


Ordinary soil  cum  333.33  1.23 


ii  
- 
 I-lard soil  euro  501.35  1.85 

in  
- 
 Soft Disintegrated Rock (SDR)  cum  734.41  2.71 

Dig
 of st 


g of pits for plants in all types of soils including removal 
 nes etc-- 


71  Ord  ary soil 


0.3 niX 0.3 mX 0.3 in  each  67.75  0.25 



- 
 0.45 in X 0.45 in X 0.45 in  each  224.93  0.83 

0.6 mX 0.6 mX 0.6 in  each  531.16  1.96 


L. 
- 
 0.9 in X 0.9 in X 0.9 in  each  1796.73  6.63 

7.2  I1ar  soil 



- 
 0.3 in X 0.3 in X 0.3 in  each  78.59  0.29 

0.45 in X 0.45 rnX 0.45 in  each  262.87  0.97 
 0.6 in X 0.6 rnX 0.6 in  each  620.59  2.29 


iv  
- 
 0.9 in X 0.9 in X 0.9 in  each  2097.54  7.74 

7.3  Soft  lisintegrated rock (SDR) 



- 
 0.3 inX 0.3 rnX 0.3 in  each  111.11  0.41 

0.45 in X 0.45 in X 0.45 in  each  373.98  1.38 



- 
 0.6 in X 0.6 inX 0.6 in  each  886.17  3.27 

iv  
- 
 0.9 in X 0.9 in X 0.9 in  each  2994.55  11.05 


4 0 
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 Unit of  Rate Per  No of 

No.  Descrip 
 .


on of item 


measure  unit  unskilled 
 Planting, manuring, earth filling, application of insecticides, 


preparation of thawla i.e. suacer pit/ring basin, sticking for 
 8  support of plant where ever required and watering at least 15 


litre of water per plant after plantation 


0.3 mX 0.3 mX 0.3 m  each  32.52  0.12 


ii  0.45 m X 0.45 mX 0.45 m  each  46.07  0.17 


iii  0.6 mX 0.6 mX 0.6 rn  each  70.46  0.26 


iv  0.9mX0.9mX0.9m  each  176.15  0.65 


Bio fencing by preparation of plant cuttings of length 1.5 m, 
 planting in pits of 0.3 m depth and upto 0.075 m diameter at a 


9  spacing of 0.3 m, forming of bund of 0.3 m base width and 0.2  metre  46.07  0.17 
 m height, bracing and horizontal ties at two levels using plant 


cuttings, tied with coir 


Fixing tree guard of size of 1 m dia and 1.5 m height for 


10  plantation including collection/transportation and fixing at site  each  48.78  0.18 



- 
with locally available wood/materials 

11  Fixing of pre-fabricated tree guard for plantation at site  each  48.78  0.18 
 Erection of live hedge/brush wood fencing around plantation 


12  site including collection 
& 
carriage of fencing materials upto  metre  51.49  0.19 
 site 

Gap filling/vacancy filling/casualties replacement including 


13  excavation, refilling soil, application of 15 litre water, farm yard  100 nos. 


manure and insecticides 


0.3 m X 0.3 m X 0.3 m  each  5.42  0.02 


ii  0.45 in X 0.45 m X 0.45 m  each  18.97  0.07 


0.6 in X 0.6 mX 0.6 m  each  43.36  0.16 


iv  0.9mX0.9mX0.9m  each  149.05  0.55 


Watering to the plants in block plantation by bringing water 
 14  from available water source located- 



i 
Within a distance of 25 in  100 nos. 

ii  Beyond a distance of 25 in  100 nos. 


Watering to the plants in linear plantation by bringing water 
 15  from available water source located 
- 


I  Within a distance of 25 m  100 nos. 


ii  Beyond a distance of 25 in  100 nos. 


16  Weeding, cleaning and mulching with application of fertilizer 



i 
lsttime  100 nos. 

ii   2nd time  100 nos. 


iii  3rd time  100 nos. 


Loading and unloading poly bags container plants in private 
 17  100 


vehicles/departmental vehicles (excluding h  charges vehicles)  flOSS  
 Transportating of polythene container seedings by head loads 


18  to the places where the approach roads are not available to take  100 nos. 


vehicle to plantation area 


19  Internal distribution of seedlings in the plantation area  100 nos. 


Planting grass roots (i.e. vetiver grass etc) under trenches at a 


20  distance of 40cm vertically and 1/.0 to 2.5 in horizontally as  100 nos. 


per directions of the Engineer-in-charge 



C F. 
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Unit of  Rate Per  No of 


No.  Descliption of item  measure  unit  unskilled 


Fillij with bio-manure/fertilizer in roots of grass roots (i.e. 


21  vetiv  r grass etc) in layers not exceeding 15 cm including  100 nos. 


wate:  rig and ramming etc. 


Ring cutting, mixing of soil, cutting of polythene bag, layering, 


detac  iing layered portion, fulling and mixing of soil, filling pot  1000 i-i 
 and F lanting for vegetal propagation like lemon, guava, bay leaf 


etc. 


E  Nut ery raising 


of nursery by clearing and levelling the site 
 (including 


j


Prepiration 


space between beds) for forming 10 standard beds of  each 
 lOir  X1.2msize 


Forr  ation of 10 nos. of germination/nursery beds including 
 digg' ag of soil 30 cm deep, cleaning of debris of dug out soil, 


aIIm  ng the soil for weathering, breaking of clods, mixing  each 
 sand  good earth and bio-manure in 1:3 proportion (1 bio- 


manure: 3 sand/soil) of size 10 mX 1.2 m and raising the 
 bunc.s as per direction. 


Re-f  rmation of 10 nos. of old germination/nursery beds 
 including digging of soil 30 cm deep, cleaning of debris of dug 


out  oil, allowing the soil for weathering, breaking of clods,  each 
 mix'  g sand/good earth and supplementing bio-manure as per 


dire  tion in the bed of size 10 mX 1.2 m and mending the 
 rais  [ bunds 


So  ig of treated seeds in mother beds of size 10 m X 1.2 in as 


10 nos. 


4  per  . 
 Lrections 


ring the germination beds twice daily with the rose 


10 


I


\Vat 


can  sprinider 


\Vat  ring the germination beds once daily with the rose  10 nos. 


6  can  sprinkler 


Pre  aration of soil mixture by breaking clods, sieving and 
 mix  ug with fertile earth (including red soil, silt and sand etc 


acc  rding to requirements) and bio-manure at the ratio 3:1  100 nos. 


7  hea ing at the filling site and filling n polythene bags and i 
 arri  uging bags in beds (excluding the cost of earth, farmyard 


Pm  ng out seedlings from mother bed and transplanting them  100 nos 
 8  in 
t 
y bags 

9  Dii  )hing/sowlng of seeds in polybags  100 nos. 


Wa  ering th'edlings in poly bags once daily with the rose  100 nos 
 10  can  sprinkler 


Wa  cuing the seedlings in poly bags on alternate days with the  100 
 11  ros  can/spinkler 


12  Fo,  ning of brush wood/appropriate fencing around nursery  metre  0.17 
 Shi  ting the poiy bags containing seedlings, weeding, grading etc  100 ri 


13  an  replacement of easualitics within nursery 



p 
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(17)No.  Descripon of item  Unit of 
 measure 


Rate Per 
 unit 


No of 
 unskilled 
 14  Spraying of insecticides on plants when required  /  20,000 nos. 


15  Grading and shifting of seedlings (3 times)  100 nos. 


16  Preparing root/shoot cuttings of teak, semal, sheesharn etc. 


including of plants, making and baU plants (complete work)  100 


17  Shifting of ball plants  _________ 


i After 6 months  100 nos. 


ii  After 12 months  100 nos. 


18  Preparing branch cuttings of poplar, mulberry, pipal, bargad, 


gular, salix etc. and planting in beds  100 
 19 


Making thatch covers for protection of plants from heat/frost 
 excluding cost and cartage of thatch grass for bed of size 10 rn 


X 1.2 m  each 
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No. 
- - 
 Description of item  Unit of measure  Rate 
 ment 

Per unit No 
 labour 


of unskilled 
 per unit 
 F  Masonry, concrete and miscellaneous items 


1 


Filli 
 wat 
 con 


g in plinth with sand under floors, including 


ring, ramming, consolidating and dressing  cum 
 )Iete 


105.69  0.39 


2  Extj 
 nail 


action and stacking of construction materials from 
 i/river beds 


Bajri/coarse aggregate cum  785.9  2.90 


ii  Fine sand/coarse sand cum  785.9  2.90 


Stones/boulders cum  785.9  2.90 


3 


Bre 
 (me 
 sin1 


king of stone materials including stacking 
 surement of stacks should give due allowance for 
 ge or shrinkage) 


3.1  Bri  /Jhama 80-1 00 mm size  cum 


3.2  
T-
otldcr and local stone 

80-100 mm size cum 
 25 mm and less size cum 
 4  dig 


mm 


Col.ecting local stones/boulders from surface or 
 ing into ground at quarry and breaking upto8O-100 


size and stacking upto 



- 
 Lead upto 50 m and lift upto 1.5m  cum 
 iii  - 
Less output for every additional 25 m lead or part  cum 

5 
 Ro 
 no 
 stacking 


k cutting by hammer and chisel in hilly areas of size 
 less than 30 to 50 cm and weight 30-40 kg and 


to a distance 



- 
 Lead upto 50 in and lift upto 1.5m cum  2002.69  7.39 
 iii  Less output for every additional 25 m lead or part  cum  300.81  1.11 

6 
 Ca 
 qu 
 lea 


riage of construction materials from a nearby 
 rry/road point/riverbed on head load upto 50 rn 
 a  St  nes, stone chips, sand 



- 
 Lead upto 50 in cum  195.12  0.72 

ii  Additional lead of 50 m beyond initial lead of 50 in cum  43.36  0.16 
 b 



- 


Br cks 


Lead upto 50 in 1000 nos.  365.85  1.35 
 ii  Additional lead of 50 m beyond initial lead of 50 in 1000 nos.  78.59  0.29 
 c 



- 


C  nent 



- 
 Lead upto 50 m 20 bags/tonne  113.82  0.42 

ii  Additional lead of 50 in beyond initial lead of 50 in 20 bags/tonne  16.26  0.06 
 d 



- 


Rc inforcement steel bars/structural steel 


Lead upto 50 in quintal/IOO kg 
. 
 24.39  0.09 

ii  Additional lead of 50 in beyond initial lead of 50 in quintal/IOO kg  2.71  0.01 
 7 



- 


L 
 d 


ading of stone, gravel, sand, limestone, murram, 


iris or wood 
. 
in a vehicle  cum 

8  U 


d 


loading of stone, gravel, sand, limestone, niurram, 


bris or wood from a vehicle  cum  


IP::oviding and laying soling by bricks/brick bats/stones 


9  i4luding watering, ramming and compaction including sqm  1452.56  5.36 
 c4mpaction of bottom surface 
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(19)No.  Description of Item  Unit of measure  Rate Per unit  No of unskilled 


ment  labour per unit 


Providing and laying in position cement concrete of 
 10  specified grade excluding the cost of centering and 


shuttering but including compaction - All work up to 
 plinth level 


By concrete mixer  cum  1666.65  6.15 


ii  Bynianual mixing cum  2750.65  10.15 


Random rubble masonry with hard stone in foundation 
 and plinth upto plinth level including levelling up with 
 11  cement concrete 1:6:12 (1 cement: 6 coarse sand : 12 


graded stone aggregate 20 mm nominal size) upto  cum  1531.15  5.65 
 plinth level with : Cement mortar 1:6 (1 cement: 6 


coarse sand) 


Random rubble masonry with hard stone in 
 superstructure (upto 4 m height) above plinth, 
 12  including levelling with cement concrete 1:6:12 (1 


cement: 6 coarse sand : 12 graded stone aggregate 20  cum  2612.44  9.64 
 mm nominal size) with: Cement mortar 1:6 


(1 cement: 6 coarse sand) 


Dry random rubble stone masonry/uncoursed rubble 
 stone masonry laid in breast walls, gabions, retaining 
 13  walls well bonded faced with selected stones and built 


with through/bond Stones evenly placed at the rate of 
 minimum two per sqm 


Lead upto 50 m and lift upto 1.5 in  cum  1609.74  5.94 
 Less output for every additional 25 m lead or part 


thereo  cum  241.19  0.89 


us  Less output for every additional 1.  m lift or part 5 


thereoi cum  10.84  0.04 


14  I-land packed dry stone filling in the back of walls  cum 
 Laying of dry stone pitching of average 22.5 cm 


iS  thickiiess including dressing on the slope of 


embankments of farm ponds, ?vll tanks etc and as per  sqrn 
 directions 


Laying and fixing of geotextilcs for grassing on cleaned 


16  and even slopes for planting grass using metal nails or  100 sqm 
 wooden/bamboo pegs at an interval of 0.3 m to 0.75 m 


Brick work with common burnt clay F.P.S. (non 
 17  modular) bricks of specified class designation in 


foundation and plinth in specified grade (all grades) of  cum  1270.99  4.69 
 cement mortar. 


Brick work with common burnt clay F.P.S. (non 
 18  modular) bricks of specified class designation in 


superstructure i n specified grade (all grades) of cement  corn  2384.8  8.8 
 mortar 


18  
el 

C 


(20)
p 


Unit of measure  Rate Per unit  No of unskilled 


No.  Description of item 


ment  labour per unit 


Bf  k work 7.5 cm thick (brick on edge) with common 


bu  lit clay F.P.S. (non modular) brick of specified class  cum  2544.69  9.39 
 19  de  gnatlon in specified cement mortar in 


sul erstructure (upto 4 in height) above plinth level 
 Half brick masonry with common burnt clay F.P.S. 


(ri(ii modular) bricks of specified class designation in  300.81  1.11 
 20  su erstnicturc (upto 4 m height) n specified cement i  sqm 


mc rtar 


Hc ney-comb brick work 10/11.4cm thick with 


21  coi imon burnt clay bricks of specified class V   sqm  333.33  1.23 
 de  ignatlon in super structure above phnth level (upto 


4 r i height) with specified cement mortar 


Br ck on edge flooring with bricks of class designation 


7.,  on a bed of 12 mm cement mortar, including filling  178.86  0.66 
 22  th  joints with same mortar, with common burnt clay  sqm 


no i modular bricks: (pathways etc) 


Pr  paration of cement mortar of any specified grade 


cum  - 


85.36  2.16 


23  fol miscellaneous works as directed at site 


Pr  viding and laying in position cement concrete of 


24  sp  cified grade excluding the cost of centering and  cum  1666.65  6.15 
 sh  ttering - All work up to p]inth level (RCC) 


L  ring cement concrete in retaining walls, return walls, 
 w  Is (any thickness) including attached pilasters, 
 co umns, piers, abutments, pillars, posts, struts, 


25  buttresses, string or lacing courses, parapets, coping,  cum  2059.6  7.6 
 b  I blocks, anchor blocks, plain window sills, fillets, 


si  iken floor etc., (upto 4 m height) excluding the cost 
 oi  centering, shuttering and finishing: (RCC) 


26  B  ulder filling in plum cement concrete work  cum 
 C  ristruction of gabion (including retaining 


w  [Is/aprons) with woven wire mesh of dia 2.7 mm/3 
 ir  a/3.7 mm and mesh type 10 cmX 12cm or 
 specified including collection of stones/rock and 
 pl  cing in the gabion box after filling the stones/rock 
 27  cum 


ai  I lacing with adjacent boxes with lacing wire of dia 
 21 mm/3.2 mm. The complete work shall be executed 
 as per detailed specifications, dimensions and lines 
 shown on the plans as per directions of the Engineer-in 
 c]arge) 


28  C  ment plaster of specified mix 


6 mm to 8 mm sqm  124.66  0.46 


8 mm to 12 mm sqm  127.37  0.47 


12 mm to 15 mm on the rough side of single or half 


143.63  0.53 


in  .  sqm 


brick wall 


iv  20 mm sqm  165.31  0.61 


Sinall stone (size more than 40 mm) bunding including 
 29  c  llection from the local site and placing in the bunds  cum 


Illy 
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(21)No.  Description of item  LTnit ofmeasure  Rate Per unit  No of unskilled 


merit  labour pr unit 


Reinforcement for reinforced concrete work in all sorts 
 of structure including distribution bars, 'stirrups, 
 binders etc. including initial straightening and removal 


30  of loose rust cutting to requisite length, hooking and  quintal/ 100 kg  715.44  2.64 
 binding to correct shape, placing in proper position 


and binding with 16 gauge black annealed wire at every 
 intersection complete. 


Labour for shuttering and centering and necessary 
 staging up to 4 m using appropriate stout prop and 
 31  thick hard wood plants of approved thickness with 


.  .  .  . 


.  . 


including 


required bracing including fitting, fixing and striking  sqm  317.07  1.17 
 out after completion of works (up to roof of ground 


floor) - For Roof Slab and cantilever 


Production of mud blocks, fly-ash bricks, CSEB, 
 32  reinforced mud blocks, clay bricks, hollow bricks, CC 


1000 nos. 


interlocking tiles with local]), available materials. (TMS 
 may be done for specified material as per requirement) 
 Random rubble masonry with mud blocks in 


33  foundation and plinth including levelling UI) with mud  cum 
 mortar (For J&K [Ladakh arca]/other hilly states) 


Random rubble masonry with mud blocks in 


34  superstructure (upto 4 m above plinth level) including 
 levelling up with mud mortar (for J&K [Ladakh  cum 
 arca]/other hilly states) 


Applying 20 mm thick mud mortar plaster (mixing with 
 35  local admixtures like local dry grass/husk as required) 


on external/internal walls (For J&K [Ladakh  q m 
 area]/other hilly states) 


Placing of wooden baffles, planking with local materials 
 and laying of polethene sheet (supplied by the 


36  department) and placing mud layer of specified  sqn-i 
 thickness for roofing (J&K [Ladakh area]/other hilly 
 states) 


Construction coolic-walling with dry stone with locally 
 37  available stone within 50 in lead for fencing of 


plantation works and roadside safely purpose  cum 
(Uttarakhand/other hilly states) 



(22)
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Item Cod 


Central 
 Midland 
 MS 


Chittoor Black 


soil  C oastal sands' 
- 
 High ranges  kuttanad  Malappuram 
 type 
 M  I 
 S 

M  S  M  S  M  S  M  S 


Al  0.82  1.47  0.92  1.38  0.75  1.23  0.76  1.01  0.79  0.87  0.89  1.6 
 A2  1.3  1.4  1.34  1.67  1.66  1.74  0.57  0.6  0.49  0.52  0.83  1.05 
 A3  1.18  1.29  0.96  1.06  0.77  0.85  0,96  1.06  1.11  1.22  1.03  1.13 
 A4  1.28  1.5  0.881  1.07  0.731  0.9  1.041  1.14  1.261  1.38  1.27  1.54 
 A5  1.02  1.1  0.821  1.18  1.01  1.1  0.931  1.23  0.8  1.06  0.951  1.37 
 A6  1.02  1.1  0.82  1.18  1.01  1.1  0.93  1.23  0.8  1.06  0.95  1.37 
 .A7  1.18  1.29  0.96  1.06  0.77  0.85  0.96  1.06  1.11  1.22  1.03  1.13 
 A2  1.3  1.4  1.34  1.67  1.66  1.74  0.57  0.6  0.49  0.52  0.83  1.05 
 A9  1.02  1.10  0.82  1.18  1.01  1.10  0.93  1.23  0.801  1.06  0.95  1.37 
 AlO  1.09  1.24  1.02  1.16  0.91  1.04  0.85  1.19  0,73  1.18  1.18  1.35 
 All  0.98  1.13  1.12  1.25  1.75  1.85  0.41  0.95  0.35  0.81  0.8  1.1 
 Al2  1.05  1.13  0.94  1,17  0.86  1.19  0.92  0.95  0.79  0.82  0.88  1.21 
 A13 
- 
 0.8  1.19  0.92  1.37  0.81  1.2  0.96  1.42  0.91  1.34  0.84  1.25 

A14 
- 
 0.8  1.19  0.92  1.37  0.81  1.2  0.96  1.42  0.91  1.34  0.84  1.25 

A15 
- 
 1.00  L33  0.82  1.09  0.76  1.01  1.10  1.45  1.03  1.36  1.05  1.39 

A16 
- 
 0.87  1.42  1.05  1.29  0.87  1.14  1.19  1.49  1.03  1.28  0.93  1.09 

A17 
- 
 0.92  1.02  1.011  1.09  0.91  0.93  0.961  1.13  0.91  0.98  0.85  1.09 

A18 
- 
 1.18  1.29  0.961  1.06  0.771  0.85  0.961  1.06  1.11  1.22  1.03  1.13 
 BI  - 
 0.80  1.19  0.92  1.37  0.81  1.20  0.96  1.42  0.91  1.34  0.84  1.25 

B2  0.80  1.19  0.92  1.37  0.81  1.20  0.96  1.42  0.91  1.341  04  1.25 
 C2 
- 
 0.96  1.07  1.06  1.14  0.86  0.89  1.00  1.19  0.86  1.021  0.89  1.14 

C3  
- 
 1.17  1.26  0.97  1.45  1.15  1.18  0.96  1.171  0.83 - 
1.011  0.78  0.9 

C4 
- 
 1.18  1.29  0.96  1.06  0.77  0.85  0.96  1.06  1.11 - 
1.22  1.03  1.13 

C5  
- 
 0.87  1.42  1.05  1.29  0.871  1.14  1.19  1.49  1.03  1.28  0.93  1.09 

C6 
- 
 087  1.42  1.05  1.29  0.871  1.14  1.19  1.49  1.03  1.28  0.93  1.09 

C7 
- 
 0,87  1.42  1.05  1.29  0.87  1.141   1.19  1.49  1.03  1.28  0.93  1.09 

C8  0.87  1.42  1.051  129  0.87  1.14  1.19  1.491  1.03  1.281  0.93  1.09 
 C9 
- 
 0.98  1.13  1.12  1.25  1.75  1.851  0.41  0.951  0.35  0.81  0.8  1.1 

CIa 
- 
 0.87  1.42  1.05  1.29  0.87  1.14  1.19  1.49  1.03  1.28  0.93  1.09 

Cli 
- 
 1.00  1.27  0.99  1.251  0.98  1.17  0.94  1.20  0.88  1.12  0.93  1.20 

C12 
- 
 1.01  1.261  1.00  1.25  0.98  1.17  0.94  1.21  0.88  1.13  0.93  1.18 

C13 
- 
 1.00  1.261  0.98  1.24  0.96  1.15  0.96  1.23  0.90  1.15  0.93  1.19 

D3 
- 
 0.92  1.021  1.01  109  0.9  0.931  0.96  1.131  0.91  0.981   0.85  1.09 

D4 
-
 0.80  1.19  0.92  1.37  0.81  1.201  0.96  1.421  0.91  1.341  0.84  1.25 
 D5 - 
 1.28  1.5  0.881  1.07  0.73  0.9  1.04  1.14  1.26  1.38  1.27  1.54 

D6 
- 
 1.28  1.5  0.881  1.07  0.73  0.9  1.04  1.14  1.26  1.38  1.27  1.54 

D7 
- 
 1.28  1.5  0.88  1.07  0.73  0.9  1.04  1.14  1.26  1.38  1.27  1.54 

D8 
- 
 1.28  1.5  0.88  1.07  0.73  0.9  1.041  1.14  1.261  1.38  1.271   1.54 

D9 
- 
 0.80  1.19  0.92  1.371  0.81  1.20  0.96  1.42  0.91  1.34  0.84  1.25 

D10 
- 
 1.02  1.28  0.98  1.241  0.94  1.14  0.95  1.21  0.92  1.15  0.96  1.23 

Dii 
- 
1.02  1.281  0.98  1.23  0.95  1.13  0.95  1.21  0.93  1.16  0.96  1.22 

D12 
- 
 0.8  1.19  0.92  1.37  0.81  1.2  0.96  1.421  0.91  1.34  0.84  1.25 

D13 
- 
1.28  1.50  0.88  1.07  0,73  0.901  1.041  1.14  1.26  1.38  1.27  1.54 

E12  0.8  1.19  0.92  1.37  0.81  1.2  0.96  1.42  0.91  1.34  0.84  1.25 
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