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Beam Exposure Core beam Ferroce. element
condition
width(b) | depth(h) | tension | compressiea Stirrups Hmm | (tw) mm | No. of Long. Trans.
mm mm steel s nj layers skeletal Skeleta |
steel | steel 1 steel
BS11 Air
= 230 240 N
BFS1 Air 20 20 4 4466 $6 at
150 c/c
BS2 Air -
BFS2-14 | Air 230 240 2612.7 2412.7 20 20 4 446 $6 at
150 c/c
BS3 Al
BFS3-12 | Air
230 240 26127 | 24127 $6 at 20 20 2 446 $6 at
200 c/c 150 c/c
BFS3-14 [ Air
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Ultimate Cracking Ultimate Mym 7 My
Besins moment moment moment
My, KN-m M, KN.m My, KN-m
BS1-1 1.51 1.51 - -
BFS1 12.48 9.88 11.48 1.09
BS3 19.86 oS 18.48 1.07
BFS3-12 42 .33 10.92 37.61 1213
BFS3-14 44.88 11.44 38.70 1.16
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Coarse Fine Coarse | Medum | Fine
Date: 16/12/2007 D= 0.11 Classification % Gravel
Tower 0 Do= 0.2 SP, Poorly graded Sand 0.00%
Sample# 1 Dgp= 0.37 % Sand
Source: Cc= 0.98 Specifications 97.08%
% Silt &
Project:  01/00/00 Cy- 344 #REF! Clay
Company O Liquid Limit= #REF! 2.93%
Sample Meets
Location:  dix Plastic Limit= #REF! Fineness Modulus Specs
Plasticity
Depth: 0.0 Index= #REF! 1.75 No Data
Coarse Actual Interpolated Fines Actual Interpolated
Section Cumulative Cumulative Section Cumulative Cumulative
Sieve Size Percent Percent Specs Specs Sieve Size Percent Percent | Specs | Specs
us Metric Passing Passing Max Min uUs Metric Passing Passing | Max Min
0 0.00 100.0% #4 4.750 100.0% 100.0%
4.00" 100.00 100.0% #3 2.360 100.0%
3.00" 75.00 100.0% #10 2.000 100.0% 100.0%
2.50" 63.00 100.0% #16 1.180 82.2%
2.00" 50.00 100.0% #20 0.850 75.0%
1.75" 45.00 100.0% #30 0.600 69.5%
1.50" 37.50 100.0% #40 0.425 65.7% 65.7%
1.25" 31.50 100.0% #50 0.300 53.4% 53.4%
1.00" 25.00 100.0% #60 0.250 42.2%
7/8" 22.40 100.0% #80 0.180 26.5%
3/4" 19.00 100.0% #100 0.150 19.7%
5/8" 16.00 100.0% #140 0.106 9.9%
1/2" 14.00 100.0% #170 0.090 6.3%
3/8" 9.50 100.0% 100.0% #200 0.075 2.9% 2.9%
1/4" 6.30 100.0% #270 0.053
#4 4.75 100.0% 100.0%
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[1]. Bangold, R.A., 1941 “The physics of wind blown sand and desert dunes” London, U.K,
1941.

[2] Al-Ofi, K.R., and Melkawi, K., “Design features of highways in drifting sand areas”
Second Gulf Conference on Roads, Abu-Dhabi, UAE, 2004.
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Slight elevation of downwind side of
road will keep surface free from sand

Prevailing wiod

Thin sand accumulation on

. downwind side of road
Stable ultimate profile
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Level grade may accumulate thin layer of
sand on downwind side of road
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Pravailing wind

Stable ultimate profile
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Sand accumulation over road
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accumulation of sand on full width of road
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c - (D)’ _ (016)° _ . : c _ Deos _ 065 _

° Degys XDy, (0.65)0.10) "~ D, 010

6.5
ol seall Sles platiul Lo eantall il salsaiall Auke )l Al A Jalaa auaat cujlas zils - 4
(1) Jsaall daiasa (ouy)s Aalaas (Constant head)

clgaiall Al Al A3l Jales ol gl 1(1) Jsas

Q h1 hz h | v T°C ki | 7, %107 Maee x10’ k20"c kav

Cm’s. | cm | cm | cm Cmis. Cmis. | Kg/ms. Kg/m.s. Cm/s. | Cmls.

0463 | 404 | 274 | 13.0 | 2.0 | 0.04 32 0.020 7.656 9.984 0.015 | 0.017

0555 | 47.1 | 32.1 150 23| 0.05 34 0.022 7.365 9.984 0.016 0.019

1.360 | 493 ] 272|221 34| 0.12 40 0.035 6.496 9.984 0.023 | 0.029

1.701 | 414174240 3.7 | 0.15 44 0.040 6.067 9.984 0.024 | 0.032
K= 0.017 +0.019 Z 0.029+0.032 _ 0.024 cm/sec.

. k=10.003 cm/sec iad (s85 Al (aity : Agdie paadl doleyl) Aol LMl Jalae aaas las il =5
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(Drainage and seepage tank ) pasieall lgall: 4S9 ugl) cliadl caas Ll P sl ped Aulyy e =6

bl WS [4] kel dids ilshad (2) JSall 8 maase

ralpaaall eyl Al il Cnt ol Gy Ol 3K a3l = 7
piw J<a Ao Lasd) -
e (3) JSAD 8 Aniagall Lyl 3Sus e lilaang ¢ (250M) addag aadl alel o W) Bt Laall (38 oIS

t o (Q) dags (ny =9.0) (golciall azLiall Laghas 3aeg (0, =5.0) losal) s 2ae (4) JSa)

27.5cm

12.5cm

25cm

n, 0.5 : v ;
Q=kxhx—=0.024x25x10x_—=3.33 cm"/sec. « Q :T:3'86 cm® /sec.

Ny

-gsbeiall e Lally (el Jaghad s olujall 3Sud 1(3) U<
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45
4 [
3.5 ¥
£ =0
2
25 e
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15 20 25 s0  hicm)

Ll lake b plly Chpeil) e AL sy 1(4) Sa

el glyad) 458 4 zg ydll vie el mhass o T (Slgpaaell daally Vo deyudl e DS dad ol

1055 (1 =250m) Lovie Cus ¢ diled) ge oxl 24K 30a3l Vsl e (9) ¢(8) c¥aladl)

®Aq=g:@ =0.77 cm®/sec.
nf

ov=L9__01"  _ooteemssec. c @1=—" =B _gg
b 4.56x10 Sxn, 456x9

o AQ 5 1 5V adanaiaig . h ded (e sl Alall A b (glal) 3L cililuall sale) o3

A(2) dsaadl b i) camyly (AVIN aill lgasis cilileaa) ) Secaposil) mhas Jola e dilendl)

) it IS e Laadl Alls 8 o)l Gyl (Sl pasgl) el eyl Gl 1(2) oo
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h Q | Aq | 2A9| b=s | V
Ny | Ny |
cm cmis. | Cmifs. | cmds. cm cmls.
0.77 4.56 0.0160 0.60
1.54 6.84 0.0110 0.40
25.0 5.0 9.0 3.86 0.77
2.31 8.36 0.0092 0.33
3.08 15.200 0.0050 0.18
0.69 4.56 0.0150 0.54
1.38 6.84 0.0100 0.36
225 5.0 9.0 3.49 0.69
2.07 8.36 0.0082 0.29
2.76 15.200 0.0045 0.16
0.61 4.56 0.0130 0.48
1.22 6.84 0.0089 0.32
20.0 5.0 9.0 3.08 0.61
1.83 8.36 0.0072 0.26
2.44 15.200 0.0040 0.14
0.54 4.56 0.0110 0.42
1.08 6.84 0.0078 0.28
17.5 5.0 9.0 2.73 0.54
1.62 8.36 0.0064 0.23
216 15.200 0.0035 012

((5) JSal & daimsall Glall 3Sui e liliany ¢ (250M) 4l aud) bl ¢ Sl ot Lall (358 S

27.5cm

T £ 2.5cm

25cm

- gsbiall e Lally (el Jaghad s el i 1(5) JSa
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e aw (20 ¢22.5 ¢ 25 ¢27.5 )=h ail il mhaw Jsh e dilad) e AQ 5 | 5V ad lea
2 o) Joanl alda pgad (g9nn Joa> (o Uliany Il
Lo Cips A e Lind) Al - 2

38 OS5 s L il Gamg Bl e e dad) g by L Cipa IS el i ) L)

[(6) JS& lyall 4Sus e Ulans ¢ (250m) addig aud) oLl (g el Jat Ll

27.5cm

L 2.5cm

25cm

sgsluiall lazLally plyadl Jaghd mags glall 404 :(6) J<a
o aw (175 ¢20 ¢ 22,5 ¢ 25 )=h adl cpatl) rhass Joba e dilall pe AQ 5 | 5V o ol g
2 &) Joand dliia aged (gnn Joan Ao Llasy sl
& ol ol sale] @5 ralsanall el dde)l Al il Caad o) Gy ploall ASs aast ylas - 8
calaidl e DA JIKE Agaid) e Lopll Alganal Ll e i)
ol Al e ol aing @ tiidll Al i) can el iy gloal) 4SS aaat plss - 9
Sl L e 10CM clecy Llall dakally Alsaid) il g0 19CM claws Sl daidalle aledl) | ilide
th WS dadall Aol 0l Jalae 3aa3 g A gdie

_10x0.003+0.024x15 _ 115 oy sec. K —— 2 00063 Cm/Sec.
25 T

- + -
0.003 0.024
-k =+/0.015x0.0063 = 0.0099 Cm/ Sec.

k
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conS e Lo cipn S8 e sl e oy Locips S8 e sl iy diagl il JSa e
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o Ly lsnial Bl b S e Locipn JS8 e Lol Alls G daall paliall daill (555 ¢ anngl il
Al gl Al 06 cabiall dadll L Cin (<8 e L) dlls
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Al Ll Ala 8 (55 alaal) el L Cia
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o Lol dlla 8 adaall Sl Caopel) Ao (58 Algaial) Ll Aol Alla 3 (11) K& e Jaadls
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I o Lol Alla 8 adaed) BaaSTl Cpeail] A 0585 Biadall ) Alls B (12) JSAN (ge Jaadls

S ma Lo 0Sa e Land) Gl 8 Gl dad g oL Cin (<8 e Lasdl ailig apagd il
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s 3 Al dsaal 4l Lelhgas Bilo)ll All el ales) Sle (Cyclic Loads) Lsasll Jlal) il o)
) clulsy Lle Bgem o)) sl (35 Aol Cldiall Aiseally Zondacd) GLuloliT jae Zalily araals
Cyclic ) il Jladl mpe 81 dighmcall clidid) o) Cum dals §pem ehacall 8 dalad) LAY
B a8 Ladl Gl s age LB s3a agh b AN LAdalall Dighaiall dugall gyl dai (Loading
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