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LOADING SPECIFICATIONS
The loading specifications used for the design of stnictures are as follows:
- HIGHWAY DESIGN MANUAL, February 1994, Sultanate of Qman
- STANDARD SPECIFICATIONSFOR HIGHWAY BRIDGES,
1990, Ameriacn Association of State Htghwa) and Transporiation
Officials
- SPECIFICATIONSFOR HIGH\WWAY BRIDGES,
February 1994, Japan Road Asseciation
Accoding to the above specifications, basic design condition are as follows:
1. CLASSIFICATION OF LIVE LOAD
" - Special truck type A (Oman)
~ - Special truck type B {Oman)
- H520-44 increased 100% (AASHTO)
- TL-25 {Japan)
2. SEISMIC LOAD
0.1g of acceleration coefficient for seismic loads is applisd in acoordance
with the Highway Design Manual in the Sultanate 6f Oman.
3. DESIGN METHOD
Allosable stress design is applied for this detailed design study
in acoordance with Specifications for Highway Bridges by Japan Road
Association. Allowable stress design is similar to servicefoad design
b) AASHTO.
4. STRUCTURAL ANALYSIS
The load distribution is calonlated by vsing of Guyon Masonncl s method
based on orthotropic plate theory.

MATERIJALS FOR STRUCTURES

1. CONCRETE ,

Design strenpth of concrete is specified as follows:
Specified

Class compressive Characlericiic strengthat 28 days

of strength Application
conc¢rele (28days) Cylinders Cubes -
(kglien?) MNWmnd)  (kglend) Nimad) (egliem?)

16 160 16 163 20 204  Blinding(leveling),
Stone masonry

24 240 24 245 30 306 Substructure, Rclammg\mll
Box culven

32 320 32 326 40 408 Floor slab, Cross beam,

Felloe guard & parapet (precast),

Cast-1n-place concrete pile

404 400 40 408 50 510  Prestressed concrete girder
* Concrete class 40 is not prescribedin General Specification for Roads

in the Sultanate of Oman, however, it is necessary for prestressed concrete girder.

GENERAL NOTES

2. REINFORCING STEEL
Reinforcing bars are deformed bars according to AASHTOM3IM3IM.
Grades and tensile requirerents are specified as follows:

Grade Tensile strength, Yeiled strength,
min (kglientd) min (kgffcnr)

Gradedd 492] 2312

GradeS0 6327 4218

Bar designaton numbers used in this design are comespond to ones by AASHTO
as follows:

AASHTONo. 3 4 5 6 1 38 9 10

Thisdesign D9 DI3 D16 DIi% D22 D25 D28 D32

3. PRESTRESSING TENDON

Prestressing strand oompl) with the requirements of AASHTO M203 M204 and M275
or BS5896 and BS4486. Presiressing strands for this design arebased on Japanese specifications

prescribad as follows:
Type Area  Designation Ultimate strength  Yeiled strength
(mm?% (kgl/mny’) {kglfram?)
12T15.2 166440 SWPR7B 190 169
1T152 13870 SWPR7B - 190 160
ALLOWABLE STRESSES

"I. CONCRETE

The allowable stresses in oonc:r_cle_for each ¢lass and type are as follows:
(1) Prestressed concrele structures (kgffom?)
Class32  Class40

* Allowable compressive stress

- Temporary stress before losses dueto crecp and shuinkage - 140 180
© - Stress at service load after losses have occurcd 110 140

Allowable tensile stress _ : '

- Temporary stress before tosses due 1o creep and shrinkage -12 -15

- Stress al service load after losses have oocured at dead Joad 0 1+

- Stress al scrvice load after losses have oocured at serviceload <12 -15

Allowable shearing stress

- Stress al service load after losses have oocured at service load 55

- Stress al service load after losses have occwrod at ultimate Joad . 51

Allowable diagonal stress

- Stress at serviceload after losses have ocourad at service load -10

(2) Reinforced concrete slructunes (kgﬂcm’)
Class20  Class24  Class28  Class32
Allowable compressive stress

- Flexural commpressive stress 65 80 90 100

- Axial compressive stress 50 65 75 85

Allowable shear stress

- only by concrete 35 3.9 4.2 45

- with diaagonal reinforcement 15 17 I8 9

- Puncning shear stress 3.0 9.0 2.5 100
- Allowable bond stress .

- with round bar 70 80 85 9.0

- with deformed bar 14 16 17 18

(3) Cast-in-plcae concrete pile

Cast-inconcrete piles areconstructed by concrete class32, but its allowable
stresses are for concrete class24.

(4) Reinforcing Bar _
Allowable stresses(kgl/om?) for each grade of reiforcing bar are as follows:
Gradet0  Gradet0
General use 1400 1800
Under water 1400 1600

OTHER DESIGN CONDITIONS
- Lap splicing is applied for a1l reinfoscing bars
« Minimum M-value of bearing layer is 30.

OTHERS _
- Elevations, staitions and ¢oordincies are shown in meters.
- Other dimensions are shown in millimeters
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AL MULADDAK(A)

SECTION At A1-GE1_| Ai-s1 c4 P1-S1__ | P1-GEI P PI-GE2 | P1-S2 cli P2-S1__| P2-GE1 P2
STATION 0+ 92509200 + 92514200 + 92554200 + $38.092010 + 950.642(J0 + 851.04210 + 951.092uo+ 851, 14200 + 951.542004- 964.05200+ 976.64200 + 977.04200 + 977.092
L4 X ol- 0.05 045 13 25,55 25.95 26 26.05 2645 39 5155 51.95 5;
Y 635 6.35 6.35 635 635 635 6.35 635 6.35 635 6.35 6.35 6.3!
Z 134661]  134668]  134725| 13.6435] 137988]  138035] 13s041]  13.8046] 13.8093] 139477| 140103 14074| 14078
L3 X 0 005 045 13 2555 2595 26 2605 2645 0] 5188 5195 5
Y 5.35 535 5.35 535 535 5.35 535 535 5.35 535 535 535 53!
4 sasars] 135818 1a5878]  1a7sss|  1asuzsl  isoes|  13enes|  13suee '_13.9é43 140627 14.1853 14.189]  14.18%
GB(PIER CENTER)| X 0 005 045 13 2555] 2585 26 26,05 2645 38 51.55 51.95 5
Y 0 B 0 ) 0 0 0 0 0 0 0 0 (
z | 1se613 13662] 1366771  13.8388]  13904] 130087{ 139993 139999 - 14,0046 14.143}  14.2656]  142602] 14269
cL X 0 0.05 045 13 2555 ' '25;95 26 2605] . 2645 39 51.55 51.95 5;
Y ~4.15 -4.15 ~4.15 ~4.15 -4.15 ~4_.i5 -4.15 -4.15 -4.15 -4.15 -4.15 -4.15 ~4.1!
z 13.7236] _ 13.7243 13.73 13001]  140563] - 14081]  140616]  140621]  140868]  142052] 14.3278} 143315 14.3%;
L2 X 0 005 0.45 13 2555 2595 26 2605| 2645 39 5155 51.95 5
Y -535] - -535 =5.25 -535) 535 -5.35 ~5.35 -5.35 ~5.35 5.5 -5.35 535 -5.3:
2z 137416 137423 13748 13919] 140743 14078} 140786] 140801  140848]  142232] 143458  143495]  14.349
L X 0 0.05 0.45 18| 2555 25 95 26 2605 2645 39 5155 5195 5
Y -§35 -6.35]  -635 -635]  -635 ~6:35 -6.35 -6.35 —6.35 -6.35 -6.35 ~6.35 ~63
z | 136566]  13.657 13663 - 13834] 139803 13994] - 139046]  139951]  13.0998]  14.1382{  14.2608] _ 14.2645 14.26




{-GE2

P1-82

Gl

P2-St

P2

P2-GE2

Gi8

P3-81

P4-S2

P2-GE1 P2-§2 P3-GEt | P3 P3-GE2 | P3-852 C25 P4-Si P4-GE1 P4 P4-GE2_
951.14200 + 951.542010 + 964.09240 + 97664200+ 977.642€ 0+ §77.09240+ 977.14200 + 977.642000 + 99_0,092(} 1+ 23420 1+ 30420011+ 30920}1+ 314201+ 35420|1+ 160920{t + 28.6420]1 + 29.0420}1 + 29.09é0 14 20142001 + 20542001 4
2605 2645 39 51.55 51.95 52 52.05 52.45 65 71.55 7795 18 7805 7845 91l  10355] 10395 104 10405] 10445
635 635 6.35 6.35 635 635 635] 635 635 635 6.35 635] 635 6.35 635 635 635 6.35 6.35 6.35
13s048| 138093 130477l  1a0t03] 14074l  va0745| 1a0740]  1a07ss|  141man] 142743 182760] 142773) 142776]  142802]  143503) 144107) 144123} _ 144124]  144126] 144142
2605| 2645 so]  siss] 5195 52|  s005| 5245 6s|  7rssl 7795 78] 1805 7845 o1l 103s5| 10395 104]  10405] 10445
535 535 535 535 5.5 535 5.5 535 5.35 535 535|535 5.35 5.35 535 5.35 535 5.35 535 535
130106]  1398243] 140627 14.1853] 14180}  14.1805| 1418990  141935| 142003] 143803] 1430161 143923 143026] 143952 144683] 145257 1s013] 145274 145276] 145002
2605 2645 39 5155| 5195 52 5205| 5245 65 1255 77.95 98l 0s| 7845 o] 10355 _ 10395 104]  10405| . 10445
0 0 0 0 ) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
130009) 140016  1a143] vazese| 1azeoo] vaceor| 142702 v1az70e}  v4zzeel 14406  144722)  144725) 144728) 144754  145486] 146030] 1460751 146077] 146079 14.6094
2605 2645 asl 5185 5195 52| 5205 5245 65| 7785 7795 78 7805|7845 ot 10388 10395 104 10405| 10445
18] -a15|  -aas|  -aasl  -axs|  -aas| a5 -415]  -a15)___ -415] 415 —a15] 415 -4.15 —aas|  -as|  -ais| _-ans]  -ass|  -ags
waosotl  sacsssl 1azosal  1ase7s|  asats|  ssssel  rasa2a]l  1assel  1aaa1s|  14s3se|  14s5344]  1as348]  1amasil  1asarl  1ac108]  146682) 146608 1461]  146701| 146717
2605 26.45 3¢ 51.55 51.95 so] 5205 5245 65 7155 j7es| 18]  mes| a5 o1]  10355] 10385 104] 10105 10445
-535 -5.35 -5.35 -5.35 -535] . -535 -535] . -535 ~5.35 -535 -5.35 538 -5.35 535 535 ~5.35 -5.35 -5.35 -5.35 -5.35
14.0801 140848 14,2232 14.3458 14.3495 'i4_34'§9 14_3564 14.354 144598 145498 14.552_4 ' 14.5527 14.553'1 14.55517 14.6288 14.6862 14.6878 14.6879 14.6881 14.6897
2605 2645 39 5155 51.85 52 5205 5245 65 7155 7795 78 7805 7845 91| 10355 10395 104] 10405 10445
-6.35 -635 -6.35 ~6.35 2635 -6.35 -635] -635 -635)  -635]  -635 635 635 -635 -6.35 -635 -§35 -6.35 -6.35 -6.35
130051] 130008 14.4382] 142608 142645 1a265)  142658]  1aze0] 1as7as] 144e48)  1adera| vadere] rasessl  va4r07]  1asasel sacora]  1as028)  v4e03] 1aeom| 146087




FRAMING PLAN AT RA/05 AL MULADDAH (A-LINE)

¥
kl

p4-s1 | pPa-GE1 pa. | pa-cE2 | Pa-s2 32 ps-s1 | P5-GE1 ps__ | p5-GE2 | P5-s2 c39 P6-S1__|_P6-GEI P8 P6-GE2 | P6-S2 C46 pr-si__| P7-GEH
1+ 286420[1+ 20.0420]1+ 29.0920]1 + s01a70[1 +_205420)1 + 42092001+ 54642001 + 55042001 + 65002001 + 5514201 +_ 5554201 + eB0020}1 + sosazoli + sroaz0lt + s1.0020)1 + sr1a20ls ¢ susazolt + 940920lt + s06.642d1 + 1070820
 10355] 10395 104  10405] 10445 117] 12055 12895 i30] 13005 13045 143] __ 15555] 15595 156]  15605] 15645 169]  18155] 18195
6.35 6.35 6.35 6.35 635 6.35 635 6.35 6.35 6.35 635 6.35 835 6.35 6.35 635 6.35 6.35 6.35 6.35
144107]  144123]  144128]  1a4128] 144142 144547 144705 1448] 144801  144801]  144806]  144885]  144606]  14.4801] 144801 1448]  144705] 144547  144142] 144126
_10355] 10385 104] 10405 10445 1170 12085] 12095 130]  13005] 13045 143] 15555 15585 156]  15605] 15645 160] 181550  181.95
5.35 5.35 535 5.35 5.35 5.35 535 535 535] 535 535 5.35 5.35 5.35 5.35 635] 535 5.35 535] - 535
15257 1a5273)  1as07a] 145276 iaso02] 145607  145045|  1asos|  1asesl  1asesil  1ssese| 1ae0ss| 1asess] 1asesi|  14ses|  1ases|  i4s04s] 14567 146202 145276
10355 10395 108]  10405] 10445 17| 12055] 12995 130]__~ 13005 13045 45| 15585] 15595 156] 15605 15645 169] 18155 18195
0 0 0 0 0 0 0 0 0 0 of ol 0 0 0 0 0 0 0 0
146050)  14.6075] 146071  14.6079) _ 14.6094 1465 146747l  1a6752] 146753  146754|  1461s0] 146838  146750|  146754] 146753 146752 146747 14.65]  14.6094]  14.6079
10355 10395 104 10405] 10445 117] 12055 12095 130]  13005] 13045 1a3] 15555 15595 i56]  15605| 15645 169]  18155]  181.95
-4.15 -415 -445| _  -a15 -4.15 -4.15 -4.15 -4.15 ~4.15 ~4.15 ~4.15 -4.15 ~4.15 ~4.15 -4.15 -4.15 -4.15 -4.15 —4.15 -4.15
146682]  14.6698 1a67) 14601 1aem7] 147122l 1amarl  sazsis|  sazave]  vazsve|  sazser|  va7ael  t473es| 147376  sad376| 147378)  14787] 14722  146717) 146701
10355 10385 106] 10405 10445 117} 12958 _—129.95 _130]  13005| 13045 143] 15655 15595 156] 15605 15645 169] 18155 18185
~535 535 -535 ~5.35 -535 ~5.35 ~535 ~5.35 -535|  -535 ~5.35 5350 535 -5.35 -535 -535 -5.35 535 -535 -5.35
iacas2]  146878] 1acs70]  1aesst]  146ee7) 1azso2l  1475s] . yazsssl  1a7sss|  147s56] C 147s61)  1a7eal 147561] 147556]  14785] 147555  14755) 1473020  146897] 146881
10355 10395 04 10405| 10445 117 12085 12095 30| 1300s| 13045 3] 15555] 15595 156] 15605 15645 169]  18155]  181.95
-6.35 -6.35 -835 ~635| - -635 -6.35 -635 -635| _ -835 -6.35 635 635 -835] 635 -635| 635 ~6.35 ~6.35 -6.35 -6.35
16012l 146028]  14603] 146031  14.0047]  14.6452 14670 146705|  146706] 146706 _ 146701}  14679] 14671} _ 146706 146706] 146705 1467]  146452]  14.6047) 146031




P6-§2

2% P§-GE2 ca6 | p1-s1 | PI-GEIl pr_ | proes | Prs2 | o538 | pe-s1 | pe-oEf Ps | ps-e2 | pPs-s2. | ceo | po-st | po-gEi | P3| Po-GE2
81092011 + 81.1420]1 + 81.5420 1+ 040020{f + 106.64241 + 107.042Q1 + 107.092d1 + 102.1421 + 107.5420 1+ 12009201 + 13264201 + 133.042d1 + 133.002d1 + 133.14201 + 13354201 + 14609201 + 158.642¢ 1 + 159.042(1 + 159.082dt + 159.1420
166f _ 15605] 15645 169|  18155] 18195 182] 18205 18245 s95] 20755 20705 208]  20805| 20845 21| _23355| 23395 234) 23405
635 635 635 635 635 635 635 635 635] 635 635 635 635 635 635 635 635 635 635| 635
144801 aasl  taa9s|  1aasar  1earee]  taarzel  1aarzal  raaizal vaaier]  1adses]  1azeos] 1azmiel 1a2772) 142169)  142743]  rareas| iaores|  1a074s] - 140744] 14074
156] - _15605| 15645 169|  18i55] 18195 162| _ 18205] 18245 195]  20755| 20195 208]  20805] 20845 291] _23355| 23395 234 23405
535 535 5.35 535 535 535 535 535 5.35 5.5 535 535 5.35 535 535 535 535 535 535 535
qasos]  1ases| 145045  taseor]  sascon|  145278]  1ase7a]l  1aso7al  1as057]  144e83| 143052]  143926]  143920)  143019] . 143803]  142003]  14.1935| 14.4800) 1418941 _ 14.189
156] 15605 15645 169) 18155 - 18195 192] 18205 18245 195 _207855] 20795 208] 20805 20845 221 23365 23395 234] - 23405

0 0 0 0 0 0 -0 0 0 0 0 0 0 0 0 0 0 0 0 0
146758 __ 146752  14.6747 1agsl  14copd| asore| 14s077]  t4eors|  aoose|  1a5ass| taazsal  1aa70| vaavas| rasize] 1eaeos] 1azres) 142138 _1a2702|  1a2697] 142692
156| _ 15605] 15645 160]  1e155| 18195 182)  18205] 18245 195]  20755| 20785 s08| 20805 ~ s0sds|  oo1]  233855] 2335 234 23405
415 45| -a15 415} -a15] . -a18]  -ais|  -as|  -aas|  -ans|  -aas|  -aus|  -axs|  -aes|  -44s|  -4asl _ -4d45)  -4a5]  -445] 415
147076)  1a7a38| _14331]  147122] i46717] 146708 67| 1aeeon| 1asose| 1asion| 1as377) 1asos1| 145348 145344 145318} 124418 14306]  143304] 143319 143315
166] _ 15605| 15645 1] 18155 18195 162| ~ 18205] 18245 195)  20755] 20795 g08|  20805| 20845 221 23355 23305 234| 23405
_sasl  -sas|  -sasy  -sss|  -nss,  -sasl  -sas|  -sas|  -ses|  -sasl  -sas|  -595|  -5as|  -5ss|  -ses|  -sas|  -5as|  -sas|  -635] =535
47555]  1a7sms|  1a7s]  147302]  1assor]  1aeess| 1seero| 1sewre] 1aemer| 1asoes| 1asesy] - iassa| 1assor| rasses] 145408 144508} 14354 14504 143490] 143495
166] _ 15605] 15645 169]  181.55) 18185 182 1spos|  1spas| . 19s|  oo1s5) 20795 208|  20805|  20s4s| 21 _ 23055 23395 234] 23405
635 -635| _ -635 _oss|  -eas| -6  -e35,  -easl  -635|  -g3s|  -eas|  -e3s| -eas) _-eos|  -was|  -eas| -eas| -6  -easl  -6ss
vaerosl  1aot0sl  1ae7t  1ass2l  1asodrl  1ae03i]  racosl vasose] 1asotel rasaze] 144707 1asem| 144678 1asema)  radees] 1a3nan)  4zeel  vazesal 14265 142645




ceo | po-st | pocer | po | po-ce2 | po-s2 | osr | pro-si |pro-Er| Pio | pro-ce2| Pro-se | om | aest | avort | s
+ 14-5.092{] 1+ 15864201 + 159.042d1 + 159.0§ZU 14 159.14201 + 159.6420% + 17209201 + 184.6420 1+ 185.052011 + 185092041 + 1851421 + 18554201 + 198.092001 + 210.64201 + 211.04201 + 211.0920
oo1|  oa9ss|  233es|  204|  pss0s| 23445 47| 25055 2505 260] 26005 . 26045 213 2555 28505 280
635) 635 635 635 635 635| 635 635 635] 635 6.35 gas| 635 63| 63| 635
wasnes] 1ao7es| 1eoms] 1aonsal  1aoral  1sons] saeevsl 13s003) tasose) ~ 1asoar| 1asoss|  azoms] 3edss| 134725 134668]  134p0
221| _ 2aass| 23305 204) 23405 23445 pa7|  o5955|  2s90s| - oeo|  2e005| 26045 213| 28555 28505 286
5.35 535 5.35 5.35 5.35 535] 535 5.35 s35|  535|  sas|  s53s| 535 535] 535 535
142003]  141935]  1asese| 1a1seal  1anse] 1418ss|  vaoe27} 139243} 13oves}  i3ene| 13oiesl 13o13sl 1a7ses|  13se7s| 13seisl 13581
221]  23385| 23305 234  os405] 23445 247) 25055 25085 260] _ 26005] 26045 213] _oesss|  oes0s|  oes
0 0 0 0 0 0 0 of o o o 0 0 0 0 0
1437068 i42738|  142702|  142607) 142602 146]  14143] 1400a6| 130000] 1seees| 1s0087]  1300a] 1asasel 1367z 1aece 136613
oo1|  oaass|  oases|  2aal  23408] 23445 247] 25055 osess|  2e0]  oe00s|  se04s| - 233|  2esss|  osses| - ses
_axs|  cass|  -axs) —ans|  -aasl  -ass|  cans|  -aas| - aws| sl -aas| -ass]  cans] sl -assl  -aus
1asats] 14z  143324] 1same| 1433i8| 140078  razose] vaoees| vaoszs] 1acete]  saceri saeses]  seot]  1339]  137243) 137236
oot 23085 23395 238l 23405 23445 247] 25055 25085 260] 26005 26045 213 oss58| 28505 286
35| -sasl  sas|  -ses|  -sesl sl  -s3s| 63| 53|  -sas|  -sas]  -sast  -sas| . -sasl 53| 63
wasosl 14358 1aosos| 1asee] 1asess| ramesel  iazosp| vaoess] raceor} vaones| - 1aove| 1aomsl iasiel  ramsl samees| 137s1s
221] 23355 _ 23395 23a] 23005 23445 247l  ososs! 25095 260l  2e00s|  ze04s|  27s|  sesss|  osses 268
65| -6as|  -e3s|  -ess|  -ess]  -635| 63|  -eas| -ess|  -eas|  -eas| ' ess|  -ess| -ess|  -e3s] 635
1a0748) 14269 1a2654)  1a2e5| 142eas| 142608 141382 139008] 130051 1300ael  13004] 130803]  yassa|  s3ses) 1seszal  raeses
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Plo-s1 | PiocEt | Pl jpioge2 | Pio-s2 | o1 [ Ae-s1 | as-oE A2

J9201 + _134.6420 i+ 135.04_2}1 t+ 185092011 + 185.14201 + 185542011 + 19809201 + 210.64201 + 211.042(1 + 2|1.0§20
247| 25955 25095 2600 26005 26045 213 28555| 2850 286
535 635 635 635 6.35 635 635 635 635 635
477 138093| _ 138046| 138041  13.8035] 137988 136435 134725} 134668] 13466
241)  25055) 25095 260] __26005] 26045 213] _ 28555| 28585 280
535 5.35 5.35 5.35 5.35 5.35 5.35 535 5.35 535
w21 130243  130106]  1a010] 1aowes| iseise] razses| 13se7s| 1aseis]  tases
241] 25085 25005 260{  20005| 26045 - 273} 8555  2sses| 286

0 0 0 0 0 0 0 o o o
.143)  140046] 130000  130003| -~ 139987]  13.004] 138383l  136677] _ 13662] _ 13.6613
247 25955|  250.95| 260] 26005 26045 273|  28555|  285¢5| - 286
4.15 ~4.15 -4.15 -4.15 -4.15 415 -4.15 ~415 _-415 ~4.15
2052) _1a0668]  140621) i4oete] _14061) 140563 sssor| _ 1a73| 137243 37236
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