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BM NUMBERS

COORDINATES AND ELEVATIONS

EASTING NORTHING ELEVATION
BM 1 776538 48154 124.13
BM 2 776704 547495 13241
BM 3 776800 547239 134.58
BM 4 776762 546907 128.22
BM 5 776714 546547 133.74
BM 6 776437 545941 112.27
BM 7 T76411 545465 127.22
BM &8 T76251 544696 128.66
BM 10 FT6375 548592 111.53
BM 13 776942 550348 112.45
BM 15 776431 551860 105.49
BM 16 776991 552170 12535
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LEGEND / ABBREVATION :

= RIVER i~ _REINFORCED CONCRETE PIPE CULVERT
== -PROJECTED ROAD E -EASTING, EXTERNAL DISTANCE LEGEND
- -CONTROL POINTS RCPC _REINFORCED CONCRETE PIPE CULVERT P P1- POINT OF INTERSECTION
)~ -SLAB CULVERT/FORD = RCSC _REINFORCED CONCRETE SLAB CULVERT ™ OGNt Lens CENTRALANGLE)
¢ -CENTER LINE LM -LINEAR METER R - HORIZONTAL RADIUS
U] -HOUSE/HUT m -METER/METERS ' TOTAL EXTERNAL DISTANCE SYMMETRICAL PARABOLA
AZIM  -AZIMUTH Pl -POINT OF INTERSECTION BT POINT OF TANGENGY
BM  -BENCHMARK PC  _POINT OF CURVATURE E D - DEGREE OF CURVE
mm -MILLIMETER PT -POINT OF TANGENCY E=Ttan(l/4)
Da  -DEGREE OF CURVE PVI  -POINT OF VERTICAL INTERSECTION LC T=Rean(i2)
@ -DIAMETER PVC -POINT OF VERTICAL CURVATURE
e -SUPER ELEVATION PVT  -POINT OF VERTICAL TANGENCY
ELELE -ELEVATION _RADIUS OF CURVATURE
e _GRADE WING WALL
| -DEFLECTION ANGLE -CATCHMENT BASIN

-MIDDLE ORDINATE

R
WW
CB
KPH  -KILOMETERPERHOUR M
:5 -ELECTRIC POLE

KM -KILOMETER
LC -LENGTH OF CURVE

-WATER PIPE MARKS

HORIZONTAL CIRCULAR CURVE FOR SYMMETRICAL PARABOLA
NOTE : NO HORIZONTAL CURVE IS REQUIRED WHEN THE
GENERAL NOTES = DEFLECTION ANGLE IS LESS THAN ONE (1) DEGREE M = 91-32 L
DIMINSIONING ==

- a) UNLESS OTHERWISE SPECIFIED ALL DIMENSIONS WHICH INCLUDE DISTANCE BETWEEN CONTROL

UNSYMMETRICAL PARABOLA
POINTS AND DIMENSION OF DRAINAGE STRUCTURE ARE MEASURED AND EXPRESSED IN METERS

STATIONING

- a) THE ROAD STATIONS AND ELEMENTS ARE REFFERED TO THE CENTER LINE OF THE ROAD ! LEGEND
- b) STATION OF THE PROJECT ROADS ARE IN KMS WITH OR WITHOUT DECIMALS

PVI - POINT OF VERTICAL INTERSECTION
ELEVATION AND GRADES

- a) FINISHED GRADE ELEVATIONS SHOWN IN THE PLAN AND PROFILE SHEETS, REFER TO
THE FINISHED ROAD ELEVATION AS SHOWN ON THE TYPICAL ROAD WAY SECTION

- b) ORIGINAL GROUND ELEVATION SHOWN IN THE PLAN AND PROFILE SHEETS, REFERS TO
THE ELEVATION OF EXISTING GROUND ALONG THE CENTER LINE OF THE PROFILE OF THE ROAD
HORIZONTAL CONTROL

- a) HORIZONTAL CONTROLS ARE CONCRETE MONUMENTS WITH 10mm
REINFORCING BARS OR BOULDER USUALLY MARKED CP (CONTROL POINTS)

- ¢) ALL COORDINATES WERE MEASURED FROM THE ASSUMED ELEVATION ASSUMED TO BM-1

PVC - POINT OF VERTICAL CURVATURE

-9olo
PVT - POINT OF VERTICAL TANGENCY

L -LENGTH OF VERTICAL CURVATURE

g - GRADE IN PERCENT
FOR UNSYMMETRICAL PARABOLA

M = ngi L2) M - MIDDLE ORDINATE
VERTICAL CONTROL Xt LN] X - DISTANCE FROM PVC/PVT TO ANY POINT OF CURVE
(L2)
-a) VERTICAL CONTROLS WERE ESTABLISHED APPROXIMATELY EVERY 500m ALONG THE ROAD . ' v2
THESE WERE LOCATED MOSTLY ON CONCERTE MONUMENTS WITH REINFORCING BAR AT MIDDLE i C ™ Y - VERTICAL OFFSET FROM CURVE TO TANGENT
OR BOULDER USUALLY MARKED CP (CONTROL POINTS)
-b) ELEVATIONS ARE BASED ON ASSUMED READING NOTE: NO VERTICAL CURVE IS REQUIRED WHEN
) THE ALGEBRIC DIFFERENCE IN GRADES LENGTHFgFR\;EZEEI::IE%RQ/:JEEIEEFERENCES OF 2.00% AND GREATER
IS LESS THAN 0.50% -UUo g
CROSS DRAINAGE AND SLOPE PROTECT|ON WORKS AND THE DESIGN SPEED EQUAL TO OR GREATER THAN 60KPH
-a) EXACT LOCATION POSITION AND ELEVATION OF THE DRAINAGE STRUCTURES MAY BE ADJUSTED THE MINIMUM LENGTH OF VERTICAL CURVATURE IN METER SHOULD
IN THE FIELD BY THE ENGINEER TO SUIT ACTUAL FIELD CONDITION. BE EQUAL TO 2V.WHERE V=DESIGN SPEED.
-b) PROVISION OF HEADWALLS, WING WALLS AND OTHER STRUCTURAL COMPONENTS FOR REINFORCED EgggknGsEF?;EAclachlstFﬁiz%5&?555\};\# éAOLO éug\{/;ﬁmm
CONCRETE CULVERTS (RCPC & RCBC) ARE DISTINCTLY SPECIFIED ON THE PLAN AND DRAWING SCHEDULE. SHOULD NOT BE A MINIMUM OF 80m
-¢) LIMITS OF SLOPE PROTECTION WORKS MAY BE ADJUSTED BY THE ENGINEER TO SUIT ACTUAL FIELD CONDITION.
THE ENGINEER MAY ALSO PROPOSE ADDITIONAL SLOPE PROTECTION WORKS IF HE/SHE THINKS NECESSARY.
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SLOPE RATIO TABLE (HOR:VER)
HEIGHT OF SLOPE CuT FILL

DETAIL OF GUARD RAIL
EARTH OOM - |OM 5| 3|

CEMENT FINISH j

4" Pipe (filled with qoncrete) =
OR I.OM - 2.0M 2: 2: R

. . NOTE.
S O | |_ "N ol | A- ;1” F(“ipe_,ﬂfmm thi?kness, vertical Posts
OVER Z2.0M 3:2 3:7 —‘( illed with cement concréte and
L

top cover finished with cement screed
0.0M - 2.0M .2

(length and shape as shown in the drawing),
O

OVER 2.0M -4

- and painted with Black and White paint strips.

B - 11/2" Pipe, 3mm thickness, Two parallel

J;,Q;Lm%l,auails(length and shape as shown
in the drawing)

“CONQRETE.
Ly I 4
SUB BASE S

|
T
|
(OWASOKR i

SUB GRADE
@8
SECTION A-A
TYPICAL GUARD RAIL SECTION
All dimensions are in cm.
FINISHED LEVEL
7.00
shoulder
1.00 4 2.50 2.50 4 1.00
Horizontal rails
5.0% 5.0% 5.0% 5.0% connected here
|2

ya 4

\ A}

natural groun ' !

0.30m THK MURRAM
SUB-GRADE MATERIAL A 5
\ . lb(:qONCRETE parAPETWALL|l o - | ‘ B .. CONCRETE PARAPET WALL| | % ) \
L/ IMASONRY RETAINING WALL MASONRY RETAINING WALL &/\7@
= > 0
v Z )
200cm 200cm t 200cm 1 Q
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SUPERELEVATION & RUN—OFF LENGTH

No |RADIUS | V=30KPH [Ve=40KPH |V=50KPH |V=60KPH |V=70KPH | V=80OKPH |V=B0KPH [V=100KPH|V=110KPH|V=120KPH

R |efL|e|L|efL|e|L|e|L|e |[L |e]|L |e|L [e|L] e]|L
1 7000 [ NC | O NC| O |NC| o NC|O |NC |0 NC |0 NC | O NC| O NC | O NC | o
2| 5000 nc [0 | ne| © [Nc|o [Nc|o [Ne | | Nelo |Nc|o |oo]o |re |0 |Nc|o
3 | 3000 | ne (o [Ne| o |Ncfo |[Ne|o |[Ne|o |Nc|o [oo|o |RC [se |rc |61 |re |67
4| 2500 | ne [0 [nc| o |nc|o |nc|o [nefo [ne|o [re |50 |re |s6 |Re | &1 |re |87
S | 2000 Nc |o [Nc| o |Nc|O [Nc|o |rec|o [rc |44 |Rc |50 |Re|ss |re | 81 [re |67
6 | 1500 NCc |o [Ncf O |Nc|o |Nc|o |re |39 |Re |44 |Rc |50 |Re |56 | 3.9(81 [4.6 |67
7 | 1400 NC Jo |Nc| O |Nnc|[O | 0|0 |rc [39 |RC |44 [Rc |50 |36 |56 [ 41|61 |49 |87
8 1300 | NC |0 nel o | nel© [RC |33 |rc |39 [ R |44 |Rrc |50 [3-8]56 |44 |61 [5-2]|67
° 1200 Nc |0 [Nc| 0 | NG| O [RC | 55|rc |39 [RC |44 [Rc [s0 |41 |56 [4.7 |61 |56]67
10| 1000| NC |O [Nc| O |RC([28 |RC |33 [Rc |39 [RC |44 (40|50 | 48|56 |5.5|61 |6.5|67
11| 900 | NC [0 |nc| 0 [RC |28 |RC |33 [Rc |39 |3.7|44 | 4.4|50 |52 |56 |6.0|61 |71 |67
12 800 [ Nc [0 | Nc| © |Re |28 |RC | 33 [ge | 30 4.1 |44 |48 |50 | 57|56 65|61 |6.0068
13| 700 | nc [© |RC |22 |RC |28 [RC (33 |3.8|39 | 45|44 [5.3|50|6.3|56 |7.2| 62 [6.0072
14 600 NC | O RC | 22 |RC |28 [RrC | 33 43|39 |51 |44 | 6.0| 50 |69 56 | 7.7| 66 |R min=655
15| 500 | Rrc |© [RC|22|Rc (28 |Re 33|, |30 58|44 67|51 [76]|6" 80|60
16 400 [ gc |17 [RC |22 |3.6|28 [RC |33 |57 |39 |6.6|48 | 75| 57 |8.0 |64 [R min=500
17 300 re |17 RC |22 | 4.5(28 |RC |33 6.7| 44 | 7.6 | 55 |R min=305|R min=385
18| 250 | rc | 17 |40 22| 5.1[28 | 39|35 [, 5|48 |79 57
19 200 | gc |17 [46]|24 | 5.8|31 (47| 33|, o[ 52 |R min=230
20| 475 rRc |17 [5.0]| 28 [6.2|33 |s5.6|34 8.0 52
21 150 | 3.8 |17 |54 |28 |6.7|36 | 6.2| 37 |R min=175
22 140 | 4.0 [18 [5.6| 29 [6.9(37 (7.0 | 42
23| 130 |42 |19 |58[30 (7.1 |38 | 7444
24| 120 |44 | 20|6.0(31 (7.3 |39 |7.8|47
25 10 47 |23 16.3|32(7.6|41 |7.9| a7
26| 100 |49 |23 |e.5| 33(7.8 (42 (8.0 48
27| 90 5.2 |25 (6.9 | 36 |7.9 | 43 |§ min=125
28 80 55 |26 |7.2 | 37 | 8.0 43
29 70 5.90| 28 |7.5 | 39 | R min=80
30| o 6.4 |31 |7.8| 40 max = 8%
31| so |ee [33]80]4 R = Radius of curvature
32 40 7.5 | 36 |R min=50 v = assumed design speed
33 . a0 | 38 e = rate of super elevation

L = minimum length of runoff(does not include tangent runout)
R min=30 C = normal crown
RC = remove adverse crown super elevation at normal crown slope.

REF. AASHTO-GEOMETRIC DESIGN OF HIGHWAYS AND STREETS

RELATIONSHIP OF DESIGN SPEED TO MAXIMUM

RELATIVE PROFILE GRADIENT

MAXIMUM RELATIVE GRADIENTS (AND EQUIVALENT
DESIGN SPEED (KPH) [MAXIMUM RELATIVE SLOPES)FOR PROFILES BETWEEN

THE EDGE OF TRAVELLED WAY AND THE CENTERLINE (X)

30 0.75 (1:133)

40 0.70 (1:143)

50 0.65 (1:150)

60 0.60 (1:1.67)

70 0.55 (1:182)

80 0.50 (1:200)

90 0.48 (1:210)

100 0.45 (1:222)

110 0.42 (1:238)

120 0.48 (1:250)

SUPERELEVATION  FORMULA

- v2

e+f -
127R

n< +o

RADIUS OF CURVATURE

SUPERELEVATION RATES (m/m)
COEFFICIENT OF FRICTION
DESIGN SPEED

MAXIMUM ALLOWABLE FRICTION

DESIGN SPEED (KPH) FRICTION (f)
30 0.17
40 0.17
50 0.16
60 0.15
70 0.14
80 0.14
90 0.13
100 0.12
110 0.1
120 0.09

REF.CALTRANS HIGHWAY DESIGN MANUAL FIFTH EDITION

>

N

%00
ok°}

ON

ON

AXIS OF ROTATION

NORMAL CROSSFALL

SUPER FIFVATION TRANSITION FULLY SUPERELEVATED CURVE
TANGENT RUNOUT
(TR)
L =SUPFR EI(_SI;Z?\)/ATION RUNOFF]
X 2/3 L 1/3 L
EDGE OF TRAVELLED WAY
ﬂ (OUTER EDGE)
LN < ﬁ
g 1o GV g &
\_ATNE SLOP
G OF PROFILE
_ S _ 1 il
PY
BS/ES
X FULL WIDENING
EDGE OF TRAVELLED WAY
(INNER EDGE)
N 7/
N om

L= WIDENING TRANSITION
Lw= LENGTH WITH FULL WD
W = WIDENING

ENING

REF. AASHTO-GEOMETRIC DESIGN OF HIGHWAYS & STREETS (1994,Page 178) //
/
WIDENING FOR CURVATURE WIDENING WHEN TRANSITION IS NOT USED
DEGREE OF CURVE |1 2 |3 (4 |5 |6 (7 |8 |9 [10 |11 [12]|13| 14|15 |16 [17 |18 |19 [20 |21 (22| 23| 24 |25 |26 |27 | 28—30
WIDENING NIL | NIL [ NIL | NIL [NIL | 0.600.8 [0.9 (0.9 |0.9|0.9 |0.9 (0.9 | 1.0{1.0[1.0 |1.0 10|11 |11 | 12|13 (1.3 [1.3|1.4|1.4]|14]| 1.5
REF. ETHIOPIAN STANDARD
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- =
)
FINISHED GRADE LINE ()] —STONE-MASONRY @
p— HEAD WALL LENGTH
N 2 LENGTH AS REQUIRED 2 é
ROLLED COMPACTED NpY g é ﬂ STONE MASONRY ¢ oF ROKDWAY %) _ W STANDARD STRENGTH CORRUGATED STEEL PIPE
g ’é % % TOP OF HEAD WALL/
; 7 - ;gj g FINISHED ROAD LEVEL
DEPTH OF FILL=DO+150mi A KE 7 —— ](_g A ‘ ‘ ‘ ‘ ‘ ‘ ‘ H \ == ‘
‘ : E = N ‘ 2 T0P |OF CULVERT
3 / A\ o e ~
B e e L Sa= S g <FLOW CI - =
BT SENS =1 - @%& s —se0 fr Tl ]
=== =] == T b
=TT , Si= - 0 s S
s CZ)NSTRUCT COMPACTED EMBANKMENT é ; 4
TO AN ELEVATION 150mm ABOVE TOP ? B2 2000 VARES ¥ w19 VARES 2000 z
OF PROPOSED PIPE g “7‘“ 8 (2H+300)TAN30 (2H+300)TAN30 g
. 8
- 0P VIEW N % CUT OFF WALL -
; SCALE 1:50
= =
E = 12 ELEVATION
0 = a
MSCALE 1:50
FINISHED GRADE LINE
€ OF ROADWAY.
ROLLED COMPACTED ‘ ‘OULDB?
[CQRRLI_GA]BJ_SE_EIEE ‘ STONE MASONRY
FINISHED ROAD LEVEL
) J HEIGHT OF FILL ‘ /LINE OF EMBANKMENT
I =
=N T= Sosaas
=T
g % %
TRENCH THROUGH THIS COMPACTED
EMBANKMENT AND INSTALL PIPE
OVER GRANULAR BEDDING BACK FILL WITH
COMPACTED GRANULAR MATERIAL
H—OUTSIDE DIAMETER OF PIPE
E
(8 SECTION Ach 3
FINISH GRADE LINE
N = o s
n‘BMKMmT
T
/ \
/ \
izl ’ ’
=== T =TT [
=TT \
TEPT — 0 — — O
COMPLETE EMBANKMENT IN NORMAL MANNER
151
O\ METHODS OF PIPE INSTALLATION L
w NOT  TO SCALE /Q—\ DETA“/ oo
SCALE 1:25
NOTE:
— THIS IS FOR SINGLE PIPE,
— THE SAME APPLIES TRUE FOR DOUBLE PIPES AS WELL
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SECTION B1 SECTION B2
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sc. 1/50
Y12—200 Y12-150
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2 CELLS—SECTION REINFORCEMENT

SC. 1/50

INCLINED LINE OF RIPRAP

INCLINED LINE OF RIPRAP EXCAVATION

Line of Proposed Sidecast Rockfill

/

EXCAVATE ANY LOOSE OR SOFT DEPOSITS

/

—

/

)
e A *\)Dé’\}(r\ ”6’( o
PGS A ora (&
£ w&«wm( ”: g%( \D{% A\D;;?Q@w ) 5000 <
4 )( A ( X
R ODLC OL%A S 50cm THICK INCLINED RIPRAP 3@’#\ Dcﬁ«;’?ﬁ"w \@“ﬁi\) o8 /) DETAILS OF THE PREPARATION WORKS
D’)“f@”ﬁ 2% (JD 9! A\A i O‘Df“( QDW HA A SC. 1/200
2 & 2 DL
@c%”“ &Q&\%DW‘%J“Q, CUT-LINE Og@c ,‘wg /LQ"WVY”V“’ ) ) DL INCLINED LINE OF RIPRAP
TOXE N A\ B¢ 5
X e W» N s et ({"W AT
w\ s ag Y S Oy kA ; =
S AT ) BCA 20 A
O((%W 2),,%( (waf fﬁ%{})Q ), ﬂ%ﬂw /‘Jpc/&(/k/)l’ghj O(:;:f: INCLINED LINE OF RIPRAP EXCAVATION
‘{E / F’DL/\’ 3 NS o FYD(/'*(\ DL 6o
L / A % X X )7\% oy /( i,,DVﬁ( o % () %{”1&07’#
A X )\J A D7 D%’ 3
”’DL ( K XA 2 ”Dw G JJ LA KA ROCKS RANGING BETWEEN ROCKS OF THE LAST IMETER
A5 ”OD /“Ww V\ Q )\ s HALF LONGITUDINAL PLAN L/(<§ Ze D@ (\wvw \(Dy@( 2.5 7O 15cm DIAMETER TO BE COMPACTED
&?D“’“/ % @ )hr L@’G’w( SC. 1/50 DM( y 998 79’”’ %Q"c Rﬁ’
@(W«DLP\ % ,Qy{jn %{r’/\?ﬁﬂ%h/\ AT K ’M@,’ S D[,’\KK/DL/\
3 J ) \,n v Dch/ ’“\ 00N ,(X/) J%ﬁ Al ”L /\(/\( ) )\ B
DETAILS OF THE SCOUR PROTECTION
9, SC. 1/50
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