EXECUTIVE SUMMARY OF
PALIAD - ATKOT ROAD SH - 001

PROJECT BRIEF

This corridor design report explains the findings of theestgations carried out and
recommendations made for Project corridor ATKOT — PALIACH(S 01) between i) Km
151/200 to Km 153/500 and ii) Km 153/500 to 167/000 is a Maiatece /Rehabilitation
corridor of Gujarat State Highway Project - Il (GSHP - Il).i$hncludes the description of
the present road characteristics, the soil and pavemeestigation, test results and the
pavement treatments (overlay and preparatory works) reddor a design life of 5-years.
The report is based on the data available from the varionggsiconducted in the month of
Jan-Feb 2011.

1.1 EXISTING ROAD CHARACTERISTICS
This section of the report summarizes the main charadtxistf the existing road and
associated roadside features, which are relevant foridgfthe performance of the existing
road pavement and the proposed improvements.

1.1.1 EXISTING ROAD CROSSSECTION

(i) Km 151.200 to 153.500

The existing road cross-section is a four-lane carriagewity footpath and median in
part. The average width of the pavement is 7.4m. The roadbseistgenerally on depth
of fill as 0.30m to 3.00m.

(i) Km 153.500 to 167.000

The existing road cross-section is a two-lane carriagewée average width of the
pavement is 6.50m with shoulders 0.75m to 2.00m wide on regtige of road. The road
section is generally on depth of fill as 0.60m 1@0n.

1.1.2 Pavement Type

The road pavement consists of bituminous wearing courseswater bound macadam
base with sub-grade. The average crust thickness of thergantas 0.45m in sec-A and
0.40m in Sec-B of this corridor.

1.1.3 Terrain

(i) Km 151.200 to 153.500

The Terrain along the alignment is mosly plain and passesitfir urben development of
PALIAD.

(i) Km 153.500 to 167.000

The Terrain along the alignment is mostly plain. The roadiseds generally less than
1.75m above the natural ground. A few stretches of road ekmbant the height of the
fill is about 4.5m.

1.2 MAINTENANCE WORKS
(i) Km 151.200 to 153.500
The R & B Department has applied only patch and pot holes mnegaireatment in last 5
years. Road Pavement surface is fair to good condition. Memthere are pavement distress
such as cracks, block cracks, defective patching, pot herkesvident on the some of the
road surface.
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(i) Km 153.500 to 167.000

The R & B Department has applied only patch and pot holes negaireatment in last 5

years, in length of Km 153.5 to m161.1, Road Pavement suifatar to good condition.

However there are pavement distress such as cracks, blacksgrdefective patching, pot
holes are evident on the some of the road surface. In lengtiL&ml to 167.0 R & B has
treated the surface with BUSG in selected stratttovied by BM and SDBC.

1.3 PROJECT INVESTIGATION SUMMARY
1.3.1 Drainage
1.3.1.1 Pavement Surface Drainage

(i) km 151/200 to Km 153/500

In most of the length there is a footpath on either side witirdige pipe underneath with
cleaning chamber. Due to erodation of shoulder edge and eoomehdevelopement foot
path is damaged in some length and drainage pipes are chagked\lso some
inspectioin chamber is broken/damage resulting rain witdeing on pavement surface
due to this road surface is damaged.

(i) Km 153/500 to km 167/000

Shoulders of the existing road are made up of local soil als&l The shoulder does not
have adequate slope and due to 6.50m carriageway width laiwe traffic, in most of
the corridor length at the edges of the pavement, shouldemigeroded and in gutter
shape) resulting in ponding of water adjacent to the roafhser The ingress of water in
the base and sub grade of the pavement from the shouldergydartiee road surface or
in some length shoulder is higher then pavement resulting water flowing on
pavement surface due to this road surface is dainage

1.3.1.2 CrossDrainage

(i) Km 151.200 to 153.500

Existing cross drainage works total 6 Nos. (0 Major Bridgebjinor bridge, 1 Culverts,
3 HP Drain) are adequate in size and numbers. All cross draimaorks are in fairly
good condition, except 1 minor bridge required to prividstRond pipe railing in 2 spans
with flood guage post on either side. However, minor repaush as patching and
cleaning on the inlet and outlet at the bed level of the cidveeed to be carried out. In
some of the slab drains and minor bridges reinforcementdaxposed is proposed for
repairs.

(i) Km 153.500 to 167.000

Existing cross drainage works total 11 Nos. (0 Major Brigg&sMinor bridge, 5
Culverts, 1 HP Drain and lvented causeway) are adequatearasd numbers. All cross
drainage works are in fairly good condition except 3 minaddpes required to privide R
C C hand rail with Kerb, Piers of 1 bridg required Jacketingtad.50m height and 1
vented causeway required reconstruction as its width ig 6rlm. and it is with 2
numbers of 600mm dia pipe. However, minor repairs such ashpeaf and cleaning on
the inlet and outlet at the bed level of the culverts need toarged out. In some of the
slab drains and minor bridges reinforcement fourmbsed is proposed for repairs.
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1.3.1.3 Road SideDrains

() km 151/200 to Km 153/500

There is pipe drain underneath footpath, in some lengthaheeked and in some length
pipe may damged is proposed to clean and replace new pipe mattressary
inspection/cleaning chamber.

(i) km 153/500 to Km 167/000
There is no existing road side drain along the corridor lengfowever in length where
road formation level is low, kuccha drain proposed.

1.4 PAVEMENT CONDITION
1.4.1 Pavement Shape

In both section the cross profile of the existing pavemerst diaturbed through out the
road pavement. The profile corrective course is necessatyihg the road cross-fall
back to proper camber of 2.5%.

1.4.2 Pavement Distress

The pavement is distressed in about 11.21 % of the total pavea. The details of
various distresses are as mentioned below:

Destress type | Percentage of Total paved afea Tatakebds %
Cracked area (Narrow cracks less than 3mn) :
- 1.01%
Cracked area (Wide cracks more than 3mny) : 11.21%
Potholes 1.22% '
Full Depth Repairs 8.98%

1.5 SUB - GRADE STRENGTH INVESTIGATIONS

1.5.1 Laboratory Test Results

It has been observed from the laboratory test results tieatalture of sub - grade soil is
of SC type. Maximum dry densities and optimum moisture auinter the sub - grade
soil varies from 1.57 to 1.80 gm / cc and 13.99®%% respectively.

1.5.2 Insitu Compaction

The compaction of sub - grade in the field varies between388891.33% of MDD,
which is lower than MORT&H recommendations. The inadequdaompaction for sub

- grade material is one among many causes for distresseg ipalement. However, it
indicates that embankment and sub - grade absorbs watergdwet season, further
affects its strength. The test results of compaction of the-ggrade have been shown in
the attachment enclosed with this report.

1.6 PAVEMENT DEFLECTIONS
CHARACTERISTIC DEFLECTIONS

The benkleman beam deflection measurements were takere imanth of Jan 2011 in

seciand Feb 2012 in sec ii. The characteristic deflectienbe®n worked out as (mean +
2.0 std deviation). The deflection test results indicat®argavement structure in sec i,
I. e. Km 151.200 to 153.500 largely due to the poor sub-gradesneak pavement. while

in sec i, i.. e. Km 198.000 to 203.300 it is fpavement structure.
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As per IRC 81 — 1997, 2 Std. Deviation is considered in thigidor as the existing
pavement surface is badly damaged.

The IRC 81-1997 has provided charts to ascertain seasonatigas to be applied to the
deflection measurement depending on the type of soil and fi®isture contents. This
factor is varying between 1.02 to 1.20 in sec i 4122 to 1.06 in sec ii.

1.7 TRAFFIC

The traffic loading adopted for the design of the road pavenssfor a period of 5-years.
Assuming an uniform growth rate for commercial traffic a®%., the MESA (Million
Equivalent Standard Axle) for a period of 5-year designwiarks out to be 18.30 (April
2013, Base year) for census post near Village Babdkm151/2-4).

TableNo.1.7.1
Traffic Census Data (Collected from concern R& B Division)
Period Avg. Traffic |
Sr. No. Monthiyear intensity/day in PCU CV/day bus & truckg Remarks
Station near Village Babarkot (Km151/2-4)
1 Oct-09 5901 2167
2 Apr-10 6361 2323
3 Apr-11 6680 2439

traffic censes data collected by concern R&BD Division

1.8 PAVEMENT OVERLAY DESIGN

The thickness of the Bituminous Overlay has been calculageger IRC 81 — 1997,
based on characteristic deflections and projected trédading. The overlay treatment
consists of Dense Bituminous Macadam overly in a thickné&®do 60mm and 30mm
Bituminous Concrete wearing course (except in Km 161+2 {6+06 as it was recently
treated by R & BD) The designed and adopted thickness of thexlyovor each
homogenous section of the corridor is calculatetisiown below in Table 1.8.1.

(Overlay thickness proposed with consideration of 25 mm thisknef PCC as integral part of BM and
thickness of BC proposed equivalent to 140% for BM)

TableNo. 1.8.1
(i) Km 151.200 to Km 153.500
(i) Km 153.500 to Km 162.100
Table showing overly Thickneﬁ%Proposgd.

[S o © £
%) é g E % % a ﬁ O'| Spliting of Overlay thickness Actual thickness|
® e g £ ° 2 eNm Proposed of
) = F £ c Qo e 3T
o 2 - S c 2 @ ¥ |2£0 oL
E s g w '% -%’ T = = ; 8 2 Thickness of Proposed
o 5 o = 2 a g > |E8s| 2 | oBM+BCYLA
it & 2 - = = e 5 E 9 Equivalent to oem | Be
0 O 5 o a 140% BM
Km. 151/200 to 153/500
1512 to 152 27 1.20 18.30 1.3228 0.1979 1.7]86 150 151 a5 126 60 30
152 to 153 30 1.16 18.30 1.22f5 0.1%00 1.5215 145 1p1 P5 126 50 30
153 to 1535 35 1.02 18.3p 0.98714 0.14p7 1.2489 110 137 25 112 50 30
Km. 153/500 to 162/100
roject Division, Rajkot. Paliad-Atkot
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1535 to 154 25 1.20 18.30 0.936 0.1859 1.3078 110 137 45 112 30
154 to 155 26 1.1p 18.30 0.8p6 0.1664 1.2p87 100 1B7 1) 112 b0
155 to 156 28 1.1p 18.30 0.889 0.1175 1.1p38 90 187 25 112 b0
156 to 157 30 1.0p 18.30 0.885 0.1206 1.1p63 90 187 25 112 b0
157 to 158 34 1.08 18.30 0.6p6 0.1328 0.9611 70 187 25 112 b0
158 to 159 36 1.017 18.30 0.6B9 0.1213 0.8814 65 17 25 112 b0
159 to 160 35 1.1p 18.30 0.6B5 0.1088 0.8530 65 17 25 112 b0
160 to 161 34 1.1p 18.30 0.6f0 0.1011 0.8720 65 17 25 112 b0
161 to 162.1f 32 1.15 18.3p 0.6741 0.0847 0.8406 65 13 2b 112 5p

B0

For graphical representation please refer atactegahg

1.9 PAVEMENT PREPARATORY WORKS

The pavement preparatory work includes repair to distckaseas such as crack sealing,
full depth repair, pothole repair. The preparatory workk e carried out on the existing
pavement surface prior to application of profile correetoourse. The preparatory work
is proposed to be carried out as per the methogagpglained in para No. 1.9.1.

1.9.1 Full Depth Repairs

The road surfaces where the depth of depression is greate78mm and exceeding
in an area 1 Sgm., will receive full depth repair treatmeis €stimate purpose.
During execution of FDR’s area shall be identified by Engmas per actual
requirement of the site condition.

The full depth repair treatment shall be carried out by distihay the existing
pavement and excavating the sub-base and sub - grade to la oe@0 cm.
Dismantling of the pavement and excavation will be carrietlio a length and width
not less than 5m and 2.5m respectively.

The exposed surface of sub-grade will be loosened up to & a0 cm and re-
compacted to 97% of MDD with required camber. On the comphstg-grade,
GSB material will be laid to a 30.0cm compacted thickness. ét Wix Macadam of
adequate thickness (equal to existing crust thickness) fowided over the
compacted sub-base. However, the thickness of each lay&iMi¥ layer shall not
exceed 150mm. The final WMM layer will be laid to a proper cambnd treated
with primer and surface dressing (second coat).

1.9.2 Pothole Repairs

The potholes shall be repaired with granular base courseriatind bituminous
macadam depending upon its depth.

1.9.3 Filling of Depressions.

The depressions on the surface of road pavement shall ke filp in layers by
bituminous material in accordance with the MORT&He&fication.

1.9.4. Crack Sealing:

Slurry seal will fill up the cracks on the pavement more thamr@ in width, where
as cracks less than 3 mm in width will be treatgdolg sealing.

1.9.5 Detailsof Distresses Adopted for Preparatory Works
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The details of cracked area, potholes repairs area and ardallfdepth repair for
bituminous pavements are shown in table in tatddr. each chainage individually.

Table 1.2: Adopted Preparatory Work

Proposed Area Areacovered in RC / Raising Length Total Area
Crack Area Crack Area Crack Area
C.halgl age Cracks ATIe a forh Pothole Cracks Alrlea forh Pothole Cracks ATIe a forh Pothole
in Kkm 0to10 mm |FullDepth} "\ 0to10 mm |FullDepth} " 0to10 mm |FullDepth} "\
Slurry Seal / Repzalr M2 Slurry Seal / Repzalr M2 Slurry Seal / Repzalr M2
Fog Spray M Fog Spray M Fog Spray M
m? M2 m?
Km 151.200 to Km 153.500
151.2 to 152 88 1125 130 0.00 0.00 0.0 88.00 1125/00 130.00
152 to 153 271 1875 356 0.09 0.00 0.0p 271j00 1874.00 356.00
153 to 1535 245 2750 280 0.00 0.00 0.00 245.00 2750{00 28(.00
Sub Total A 604.0p 5750.00 766.0p 0.Jo 0.qo 0.00 604.00 5750/00 764.00
K'm 153.500 to Km 162.100
1535 to 154 15.0(*) 25.00 5.00 0.0 0)00 0[00 18.00 2p.00 5.00
154 to 155 10.0p 325.00 14.po (0] (e]0] 0.00 .00 1p.00 325.00 0p4.0
155 to 156 12.0p 250.00 33.p0 (0] (e]0] 0.00 ¢.00 1p.00 2%0.00 0R3.0
156 to 157 8.0p 212840 27.00 0joo 0j00 Q.00 B.00 212.50 P7.00
157 to 158 20.0p 150.90 9.00 0joo 0j00 Q.00 2p.00 150.00 9.00
158 to 159 18.0p 75.00 5.00 000 0foo d.00 18.00 75.00 5.00
159 to 160 23.0p 75.00 58.p0 0joo 0j00 Q.00 2B8.00 15.00 b8.00
160 to 161 35.0p 62.90 21.p0 0joo 0j00 Q.00 35.00 €2.50 P1.00
161 to 162.1 42.00 100.00 15.d0 0.90 0.po (0] (6]0] 42.00 10p.00  15.00
Sub Total B 183.0p 1275.0¢0 187.0p 0.qo 0.00 0.po 18300 1275.00 147.00
Total A+B 787.00 7025.00 953.0p 0.qo 0.00 0.po 787,00 7025.00 953.00
Fog Spray @ Slurry Seal Fog Spray @ Slurry Seal Fog Spray @ Slurry Seal
15% @ 85% 15% @ 85% 15% @ 85%
118.04 668.9p 7025.00 95300 0{oo d.00 .00 D.00 118.05 9568.7025.00 953.00
Add 15% for possible
variation at the time of 17.74 100.3#4 1053.15 142.p5 0|00 0.00 .00 D.00 17.71 1p0.B@53.74 142.9p
actual execution
Total (A) 135.74 769.2p 8078.751095.99 0.00 0.0(¢ 0.0p 0.00 135.y6 769{29 807§.75095.93
Say CF to BoQ 140.0¢ 770.0p 8080.001100.04 0.00 0.0( 0.0p 0.90 140.00| 770.00{ 8080.00| 1100.00
The Area of FDR and cracked Area has been increas&8%yin cost estimates and BoQ (Due to possible vamiat the time of actugl
execution of work)

For graphical representation please refer attached C

1.9.6. ProfileCorrective Course
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The quantity of bituminous macadam for profile correctiveise has been worked
out on the basis of data obtained from the detailed levelesuon existing pavement.
The transverse profile will be corrected by providing PefCorrective Course
(PCC) to bring the camber upto 2.5%. and also longitudinafilerhump correction
by considering lumpsum quantity over and above for profideection is proposed.
The proposed quantity of BM for profile Correction is workeat on bases of initial
levels and given in Table 1.3 The profile corrective coursé kring the road
pavement to proper camber. Super — elevation will be pravatecurves as per site
requirement and quantity for the same is workedaodtincorporeted in cross proi

correction.
Table 1.3 : Quantity of BM for Profile Corrective Course
Chainage in Km P(g)upn(')l)S(\a/‘\ﬂtr? ;a&tizac;;:;(: Remarks
KM. 151/200 to 153/500
Four Lane

151200 to 152000 547.67
152000 to 153000 644.92
153000 to 153500 203.57

Sub Total (Cum) (A) 1396.17

KM. 153/500 to 162/100

153500 to 154000 172.80
154000 to 155000 230.22
155000 to 156000 287.36
156000 to 157000 254.15
157000 to 158000 244.45
158000 to 159000 248.43
159000 to 160000 273.28
160000 to 161000 239.90
161000 to 162000 295.73
162000 to 162100 2151

Sub Total (Cum) (B) 2267.81

Grand Total (Cum) A+B 3663.98

Add 10% for probable increase in Qty. 366.40

Surface area 89940.00

Add 25 mm Extra PCC Qty. for Minimum 2948.50

Thickness

Grand Total (Cum) 4882.71

Say C F to BoQ 4885.00

Average PCC Thickness (m) 0.054

The Quantity for PCC with B M material is considered to be inoedalsy 10% in cost estimated
and BoQ (due to possible variation at the time of actual exesudf works) and 25 mm extra
thickness of PCC has been proposed to avoid dragfjiipgver screed and feathering to zero
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1.10 OVERLAY AND WEARING COURSE

1.10.1 The Dense Bituminous Macadam overlay 50mm to 60 mm is addptedach
homogeneous section will be provided over the profile ative course. The details of
kilometer wise thickness proposed to be provided for oyenmeach homogeneous
section has been shown in table No. 1.8.1 above.

1.10.2 Wearing course with 30mm thick bituminous coneilistproposed.
1.11 SHOULDERS

The shoulders wherever deficient in width shall be extertdetl5m by earthwork. The
top surface of the shoulders shall be treated with compayptatllar sub base material in
a depth varying between 25cm to 30cm. The slope of the sheuéde to be maintained
at 1.5(H) : 1.0(V).

1.12 CROSS DRAINAGE WORKSAND ROAD SIDE DRAINS

(i) Km 151.200 to 153.500

Out of 6 CD structures all CD structures need minor repaich &1, repairs to parapets,
exposed reinforcement & honey comb with PMC in slab culw&ido Proposed to repair
Post and Pipe railing in one Minor bridge. In general silt agetation removal are
warranted at inlet and outlet of culverts.

(i) Km 153.500 to 167.000

Out of 11 CD structures all CD structures need minor repaich &S, repairs to parapets,
reconstruction of damaged head wall and exposed reinfaeenn slab culvert.
Proposed to provide R C C railing parapet with Kerb to 5 Minaddpes. In 1 minor
bridge jacketing to piers up to 1.5m height is proposed. Anérited causeway proposed
for reconstruction. In general silt and vegetation remavalwarranted at inlet and outlet
of culverts. The details of CD works, which are in damagedddoyn and requiring
reconstruction / repairs are as shown in tablelNa.

Table 1.4 : Description of Damaged Cross Drainage Works

Type of Cross ) [
ypec Total Nos. Required Nature of damages Remarks
Drainage Repairs
Hume Pipe Culve 4 No. Proposed to raise parapet height
Slab Culvert 4 Nos. Pqinting to Abgtment is damaged, |Minor Point.ing to Abutment.and plastgr to I
reinforcement in the slab exposed. |exposed reinforcement portion of slabis propoged.
Vented Causeway] 1 No. Existing width is of 6.10m and with 2|Reconstruction is proposed with 3 numbers
numbers of 600mm + 900mm NP-4 HF
Major Bridge 0 No.
Parapet is fully dmaged/Broken, R C C Hand Rail with Kerb is proposed and
Minor Bridge 7 Nos. 1 MJIBR Masonry of all pieris  |jacketing to all pier of 1 MJBR up to 1.50m
damaged. height is proposed for protecting to masonary.
Protective wall near causeway is . -
. . Propose new Protective wall at sufficient
Protective work 1 No. adjacent to B T edge and also . .
. . distance and required length
required extnsion

The side drains and CD works that have been blocked due togsdhd vegetation are to be cleared out.
Some minor repairs need to be done in few strusture

1.13 ROAD FURNITURE AND SAFETY WORKS
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1.13.1 Road Marking

Road marking at junctions, center - line marking and edge&im@iin corridor length and
pedesrain crossing marking will be provided in village areaar school and edge
marking at all curvetire and narrow minor bridges with hotplsgdl thermoplastic
compound with reflectorising glass beads.

1.13.2 Night safety Delineation

For night safety point of view cat eye (Raised pavement marikecenter line and at
edge, kerb guard signage with long delineator at median gefdend, while small
delineator on median kerb will be provided. C C road delioeatith reflective stripes
and reflector in outer edge of curvature is alszppsed.

1.13.3 Sign Boards

Reflectorised sign boards like cautionary signs, manglagigns, informatory signs,
place identification signs, chevron signs in curvaturep signs, give way signs, advance
direction signs/junction board signs as well as route nraskgns, pedestrain crossing
signs, bump / rumble strip signs are proposed ifgittrsafety and informations.

1.13.4 Crash Barrier
Crash barrier near by minor bridges high bankgs aroposed for safety point of view

1.13.5 Kilometer / Hectometer Stones

Missing Kilometer stones, 5th Kilometre stones and Hectemstones are proposed.
Also removing and refixing of existing Km stones, 5th Km sterand Hectometer stones
are proposed. All road signs such as cautionary, mandatamsgrd marker and advance
direction, place identification are missing will be eretten the alignment of this
corridor.

1.13.6 Existing Road Furniture
Existing road furnitures will be repainted / refurbisheteatepairs/re-erection wherever
required and usefull.
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