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d) RS
l) [EOBRGHEE (Bridge Design Manual:2002) (ZHUE STV DR A FRLllnrnd,

Discharge Q (m’/s) Vertical clearance (m)
0-3.0 0.3
3.0-30.0 0.6
30 to 300 0.9
> 300 1.2

Vertical Clearance at Design Flood Level (DFL)
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HAL LT T EoH# (Bridge Design Manual : 2002) [ZHIET 5 HS20 % 25%EHE L L 7=
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| [EZ1X Bridge Design Manual:2002 3% V) | £ D~ == 7 /L O CTHIEIFHTEIZES L Tl
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a) HEYV—>
TFAETEEETROLIICQ~B) D5 >OKIKITS =232 LTS, HRIERITD

DY —NNET D,

Earthquake Zones (Note: In zone 1-3 A 0.07 and in zone 4 A 0.10)
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b) &N RE
T oNTENEND Y — DN, V= 1~4 1T U TURB IR RIS TRO K 51
RESNTND, MRIMERIT, ZEMEEEL, A=0.10 ThH D,

EBCS zone from Figure 3-9 Acceleration Coefficient
1 A<0.03
2 0.03<A<0.05
3 0.05<A<0.07
4 0.07<A<0.10
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Site Soil Profile Type
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(6) EFT - BRI DR
T U a iIEENIC T LR E S ARV O THERE LIIAETH D,
(M WY R ERO®EH
1) SMEEADORE
i) EXEHHARS
WEE I OFIEE OB EHRIE A D EBBER O 20 FEHET D,
= 3-2-18 fHZEEREHHAM

Road Classification Design Period (Years)
Trunk Road 20
Link Road 20
Main Access Road 15
Other Roads 10
i) ERE3GRE
T Uy a i ORERASREIZ OV T, £ 3-2-3 12T B0, 20 %0 AAD.TAEEIT 6,526

aIR LD, £, ;pqurﬂ;@Fﬁ—ejJﬂﬁc wiE (7 —Fm) T FRomYFEH L,

x 3-2-19 FEHEBNREE

BREEERES )
SWagon & S/Bus L/Bus S/Truck M /Truck H/Truck
Car ) T&T
Pickup [<27 seat] D 27 seat] [< 30 Qt] [30-70 Qt] [>70 Qt]
mARRZEE 652,930| 3,548,000| 4,211,372 407,977| 3,542,116 1,229,495 1,024,579 16,568,906
EHmE 52.9% 54.9% 50.7% 51.9% 63.2% 57.4% 67.1% 58.4%
—HAZAFKEE 345,669 1,946,472 2,136,744 211,543 2,239,437 706,306 687,932 9,677,921

7p¥s. BFRAGEOSEHHIEIZ-OVTIX, Addis - Adama =dhE R O FIS A A IS K D i E A
i R A LI TREOBY RET D,

& 3-2-20 EIERFHEE

S/Truck M /Truck H/Truck
T&T
[ 30 Qt] [30-70 Qt] [>70 Qt]
Average 43 7.7 11.8 27.9
Load ( Tn)

i) FMREERY

B ORI DEEIZOVNT, 816 A MY v 7 b OFEEREIZHR T 2 REIC DWW T,
O ERARE RIS U T, Mo EFfER s~ =2 7 VOREND TRtz s Z & & Lz,

Equivalency Factor for Different Axel Loads

Wheel Load Axel Load Equivalency Factor
( single & Dual)

(10°ke) (10°ke) (EF)
1.5 3.0 0.01
2.0 4.0 0.04
2.5 5.0 O.11
3.0 6.0 0.25
3.5 7.0 0.50
4.0 8.0 0.91
4.5 9.0 1.55
5.0 10.0 2.50
5.5 11.0 3.93
6.0 120 567
6.5 3.0 813
7.0 i4.0 ii.30
7.5 15.0 15.50
8.0 6.0 206.70
8.5 17.0 27.20
9.0 18.0 35.20
9.5 19.0 44.90
10.0 20.0 56.50
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TUY BB D, REHEIEERE (ESAs) (X, REMHIM ARG ZEEL Y Tiio@m Hil
SND,

Aw ash Bridge

Type of Vehicle Equivalency Factor REEE
Car 4,428,885 0.0
Bus 0.14 211,543 0.0
Truck 6.67 3,633,674 0.5
Truck-Trailer 11.47 9,677,921 3.3

RXBERBEOHEESEE TROEY HET S,

Car Car, SWagon & Pickup , S/Bus [<27 seat]
Bus L/Bus[> 27 seat]
Truck S/Truck [< 30 Qt], M/Truck[30-70 Qt], H/Truck [> 70 Qt]
Truck-Trailer T&T

F7-. ZO—J5\ ESAs A SFIABIOHMRIIC LY TEOBVEHTHHE L 250, HELSRKX
RZ— M —ERE A2 L6, 100%DOEIEIC Tt 2iTo 2L 245,

Number of Lanes Percent of ESAs
in each direction in design Lane
1 100
2 80 -100
3 60 -80

Page2-10
—ABIEHTHDZ EMNS100% ESAsE ZEHEE L THEAT S,

PLENG, REFESAs IZFRNE D, 38 LE&EIND,
38 * 100% = 38
KoT, TV 2 BOFEERGHIND D ZBIX T TS L& E I D,

T <0.3

T2 0.3-0.7
T3 0.7-15
T4 1.5-3.0
TS 3.0-6.0
T6 6.0-10
T7 10-17
T8 17-30

iv) BREKROFE
BRDEFIZHOWTIE, T EfEHRH~=2 7 Ucky, FTEoBY RS EN5,

% 3-2-21 BEKESH

S1 2
S2 3~4
S3 5~7
S4 8~14
S5 15~29
S6 30+
T UL afBIZoWTIE, EROFEENSBHE LD LR 0RO LE 72D Z D, CBRA

ﬁ®%%(§ﬂ%ﬁ)#Kﬂ%f%oktbﬁ@%MLTm&%# A=V 7lBfER LD,
) B e U S HHBL L T A Z v, CBRIXb %A S6 & L CREtZITH 2 & & LT,
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V) SHEHERORE

LUE XD BRE 21T > TE 7o, BREHRIFIC & 0 SiEE Omat 217 2,
o ) E#ERG~ = 2 7 WZB W T, XS LU CBR X7 (2 & U AR HE D Sl sl 3

RENTWDLZ END, KREIZBWTIZINGZENT LI L L LTI%%%&%??/JKO

T UL a I ONTEIRY (T ER ORI AR T &S 2D 2 & BULORETARL 7%X
W TOELIEANELC TS Z &, BEEH N TH = RERERGUERE ] (2B T,

CODEHIAKRK E LT LEREOIET LZELBBIEONRN IAENTZZ L6 AR
BOTH LEBE~OIEFT L ELHBEZEET D,

B EBEHIOWTIL, FEIRRGHRFICRET 2 2L LT %,

KEY TO STRUCTURAL CATALOGUE

Traffic classes Subgrade strength classes
(10 mua) (CBR%)

T= <03

T2= 03-07 S1= 2

T3= 0.7-1.5 S2= 3,4

T4= 1.5-3.0 §3= 5 -7
= 3.0-6.0 S4= 8 -14

T6= 6.0-10 §56= 15-29

T7= 10 -17 §6= 30+

T8= 17 -30

Material Definitions

Double surface dressing

| | | Flexible bituminous surface

.

Bituminous surface
(Usually a wearing course, WC, and a basecourse, BC)

\

Bituminous roadbase, RB

Granular roadbase, GB1 - GB3

Granular sub-base, GS

Granular capping layer or selected subgrade fill, GC

Cement or lime-stabilised roadbase 1, CB1

% Cement or lime-stabilised roadbase 2, CB2

gg;g Cement or lime-stabilised sub-base, CS
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a) BERARTENEBRBIRESEMA

CHART 7 BITUMINOUS ROADBASE / SEMI-STRUCTURAL SURFACE
| 12 3 T4 | T 6 AT

‘ m

s1

S2

S3

TIOakE

s4

S5

S6

b) BT ZEE L -FHEiERDOBRE

(=) E~=a7 VKL, RO ERERE R & 72 0 TERIE IR I As 228 AL PR ERAR % B
B L322 &ed, Ll YXKEOBKEITICS & 700 SZEEmIIRENECDZ L
MWEZONDLZEND, LRV U ITEEMRTHZEAEMNE LTTITBRBRBLZRITL5MEET S
HE Lz, TORRICIE, @AREESE L 2 DRV E H I, EERHERRO TA E% TICFR% D
2 HEfR AT RE R B R DR E & 1T H) Z & & LT,

RETOFER, EEREERE RO R S D FERRIEZ 125mm=100mm & L, 77 v ¥ T Ui
X5 TFERE 12omm i T+52 L& LT,

TR 125mm ([ZOW T, MEE LTI 7y % 72 40-0 &7 D728, RBIRD 3%
il (B NE) 2 CTEDES L L, (TAT7 7L MlEEIELY)
UTICENENOEERERICEH T 5 TAHEEEZSRT 5,

) @)
" 'T) =27 HIEEE
ERTEE [#H FEBREREY LG REEE
E & (m) TAE EE (m) TAME
=®ET MEASEEY 1.00 0.05 0.05 0.05 0.05
L ERREE AsZEAMIEREE (JOEL) 0.80 0.125 0.10 0.10 0.08
AR A BE AR 0.35
TERAE 229 %5y 0.20 0.125
2 TAE 0.15 = 0.16
HEERIEER
&HEEE 17. bom &HEEE 28cm
=E 5cm 5cm
R 12. 5¢m 10cm
12.5
TRER BHER -
2373
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2) MEIRDERS

ARFERIG L 72D, HERATR O (HTEK S X ORI H#HEIC WX, BTl TIEHED
KYETHDLT ATy har s V— MiEr AR T 5,

A A Y — MEEIZOWTR, T EIZR T 5 FER S D7 < HERFE LRSI &
WD Z s BIMFHEMMPICT A7 7V bar s ) — MiEZR~HT 22 L TERAMIE B
AELTWD,

LU, FEHIE O & 720 = THEHEAKEFICBWT, i LLENST T FOERNZR
EHASEZEZEE LA bar s ) — MEEZBRH LT D,

FHEAEEOREIZY o> TE, =) E~v=a7 L

+ Pavement Design Manual - Volume | — Flexible pavements and gravel roads

+ Pavement Design Manual - Volume 11 — Rigid pavements
(ZHE U TG 2 R E LTz,
3) HMEIREBDOEE

IR OMEEIC OV TR, RBEEB LR E A BEL (=) E~=a2 7 VL FFo

AFEBIZHEHBEOLT, BEICOWTIT FEKRE LT HEL LT,
2B, BHEKAI#ZOBEICBWTHRBEOESN A ST\ 5,

| ! Shoulder | Sicka deain 4.1 | Lo ! Shoulder I Sicda dran 4—[
| | | | ! I

Heavy Prime + Sand - 1___ Heavy Prime + Sand

i

% pa
i LTy b =
ERF S5 oy Ao et
a a ¥ El =) E] a )

49,509 02 P52 000,00, O %

s ey o
9 A n A J i %
| = Parvious Baso | l— Parvious Basa
imoervious Subbase | Imoervious Subbasa

—_—i: s, 7% mm

'_- '_.r Mim. TS mm

Iimpervious Shouldar
Continuous Draining Laver

A, PERVIOUS BASE AND IMPERVIOUS SUBBASE B. PERVIOUS BASE AND IMPERVIOUS SUBBASE
Praferred solution: extendad base and subbase layers. Alternative with drainage layers.

Edge Seal . %?0 - 30 am _1 b Edge Seal 40 - 60 cm total width
oy o eogge PN TR
R AT Pl T L e,
o P o AT

o
| Pervious Base | | L Impervicus Basa
| Pervious Subbase Subbase
Imoervious Shouldar

L—impervicus Shoulder

c. PERVIOUS BASE AND EXTENDED PERVIOUS SUBBASE O. IMPERVIOUS BASE AND IMPERVIOUS SHOULDER

Curb

L— Shouldaer

E. CURBS AND PERVIOUS SUBBASE
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Slope Ratio Table — Vertical to Horizontal

Material Height of Slope Side Slope Back Slope | Zone Description
Cut Fill
Earth or Soil 0.0-1.0m 1:4 1:4 1:3 Recoverable
1.0-2.0m 1:3 1:3 1:2 Non-recoverable
Over 2.0m 1:2 1:2 1:1.5 Critical
Rock Any height See Standard Details Critical
Black Cotton Soil* | 0.0 - 2.0m - 1:6 - Recoverable
Over 2.0m 1:4

*Move ditch away from fill as shown in Figure 6-2
Geometric Designe Manual Page6-4

b) 1t
Bl HEmR AR DWW TIL, FREICAR S 415 Back Slope D 1: 1.0 #1E#EL 35,

Side Slope and Back Slope

Material| Height of slope| Side Slope (V to H) [Back Slope 7one
(H) Cut Fill (V to H)
Earth or 0.0 — 1.0 m 1:4 1:4 1:3 Recoverable
Soil 1.0 - 20 m 1:3 1.3 1:2 Non — Recoverable
Over 2.0 m 1:2 1:2 1:1.5 Critical
Rock 0.0 — 2.0 m 1:3 1:3 4:5 Non — Recoverable
Over 2.0 m 1:2 1:2 1:1 Critical

Standard Detail Drawings Page G-01C
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