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Table 1- Components average comparison with standard quantities

0 value (0 ‘-\) 5)\.1.;\5«:‘ Sde JL:!.A aL:I.i\ + uﬁi\?" Lf"fp J:‘f \J;;-‘
Standard value standard error = Average Cross sectional components
be y 0 | -
*0.000 35 0.05+2.53 () 55 0l 22
Traveled way (meter)
0.492"™ 5.5 0.1145.58 () s 20
Roadbed (meter)
) ey LS
*0.000 0.5 0.061.26 el
Right shoulder (meter)
() L
*0.000 05 0.09+1.63 T
Left shoulder (meter)
1.000™ 0.35 0.02 +0.35 ] () sm Gesr
Ditch depth (meter)
(x ) S odeld
*0.046 0.3 0.030.36 ) s S5
Ditch small base (meter)
*0.000 1 0.06+1.17 () om0 008
Ditch large base (meter)
*0.000 100 2.76+66.99 (009 S5 (Sl ot
Slope of cutslope (percent)
*0.000 80 1.68+58.05 (1002) 52 5L Sloed ot
Slope of fillslope (percent)
*0.000 1 0.13+2.14 () ol 512 ot (1)
Height of cutslope (meter)
*0.000 4 0.1142.3 () s A ot gl

Height of fillslope (meter)
Ao 0 Jlez! CE”” 03 15 gme Ml s kas LS

* Indicative of significant difference at the 5% level
Aoy 0 Jlaal CE”” 23 Jls e BV pde sdias LIS NS
" Indicative of no significant difference at the 5% level
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Table 2- Road components in terms of the statistical parameters

s Shre ol S Sl oLl ol ol (6 S o3Il |5
Standard .
Range  Standard error deviations Variance  Average Measured components
0-20 0.41 474 22.48 7.49 (“j") Pk ot
Gradient (percent)
0-10 0.19 2.14 456 2.53 (Ae33) (o2 2 e
Cross-slope (percent)
~ 5 oyl -
1.9-5.9 0.05 0.57 0.32 253 () 35 05l 2,2
Traveled way (meter)
2.8-9.1 0.11 1.29 1.66 5.58 () s 22
Roadbed (meter)
2a) ey LS
0.2-3.7 0.06 0.74 0.54 1.26 _ () sl
Right shoulder (meters)
b {0
0.2-5.7 0.09 1.04 1.08 1.63 () o &
Left shoulder (meters)
) I3 S Sl s el
20-130 2.76 26.21 686/75 6690 00 S St e

Slope of cutslope (percent)

) ol S g s el

0.5-6 0.13 1.25 1.56 2.14 (o) sl St (18
Height of cutslope (meter)
(42,3) G S Gloed o
Slope of fillslope (percent)

20-100 1.68 16.68 278.15 58.05

b w S Sl el
0.4-6 0.11 1.08 1.18 2.3 () s A Sl gl
Height of fill slope (meter)

0.2-07 0.02 0.13 002 035 ) e
Ditch depth (meter)
_ L) s Ko S esls
0612 0.03 0.14 0.02 0.36 () G3m S5 55 os

Ditch small base (meter)
(J:.a) S Lf_)).! odeld
Ditch large base (meter)

0.6-1.9 0.06 0.28 0.08 1.17
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Table 3- Situation rate of road component to percent

BT o3l il 4 Lo e 35100 BT o3l il 4 Jad e 35050
Percent Cases related to road components Percent Cases related to road components
Jalid (gls S aisl 5 el s e
16.67 S S S A 41.22 S P e
Height of standard cutslope Allowable gradient
lilisl g5 S il 5 s e 50 Lo
3.06 Dbl g S el 5114 Sl 552
Slope of standard fillslope Allowable cross slope
8.16 3kl (g Sb a2l 5 plisl 0.00 510kl 55 ol pe e
Height of standard fillslope Standard traveled way
31.30 Sols, S Wil 5 sy phe 0.76 Sylkal ey 2 e
Existence lack of cutslope Standard roadbed
25 19 S St a3 sy pde 5 33 >)u;u_c,db Ll
Existence lack of fillslope Standard right shoulder
Y sl L
18.32 GOt S 2570 234 skl o &
Existence of side ditch Standard left shoulder
Y] 5 Sl Als de
417 DO S 0.76 e
Standard ditch depth Existence lack of right shoulder
ARHCW| S S 0delB L e
29.17 D S S 2.29 L FE e
Standard ditch small base Existence lack of left shoulder
3750 3yl s Lf_))-! odsls 778 3yllad gyl S il 5 s
Standard ditch large base Slope of standard cutslope
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Table 4- Rate of surfacing problems in the study roads to percent

S Vv badsad Lot 5 (g5l VIS

Sy VS s 5 oo Problems of surfacing in transects 10 meters
i . N oy o ) e e .
Existence lake of di sbr S s w5 S 53305 s g
surfacing problems Destroyed road - ]
Pothole template Loss of surfacing  Gully  Rutting
25.19 3.82 22.9 9.16 29 51.14

Ao s 4 andlas 5,90 Glresl 5 la gl et OV Ol 5 =0 J g

Table 5- Rate of slopes problems in the study roads to percent
S Ve ek sad Lo s aaldl 5 NI

Problems of slopes in transects 10 meters

xS Sl ,S
Fillslope Cutslope
S A S A
Gully Slip Gully Slip
1.02 5.1 111 12.22
6.12 12.22

3y OV oy 53 15 Ol 208 Wl 5 2t Ld ool sy il 4z 55 L
5 A3L e Lls 1y (g IS Ol (50 S Sl ,ed 4 Cond (s5ls S Sl ,0d sl e yls
S5 s Sy Ol s b e JB 5 5 ST ES OV Sl s g3 8 5
Wl o Glah 03 3 e
BB Js 5500 pwsp AS 5 oS D son Ly ssolid ool as (1440) (oobl a5
S ) glals cxle glasylbal (To0) Ly Q) a2 &l a8 S jsba fass ol
Slas bl (Y+2V) daas (V) Ad 61| (A4S LIS sbay mls 5 55ad o)z 1 4l sl
Jbu,\éuubp\,updaCpgﬁ@,:aﬁp;;ﬁsduﬁéuu@&u

YA



Ol)Sen g A 230

Slas bl ol oy v Slreslr 4 C8 S a5 5500 aslie Oliws S Olisl 53 C;U b,
oo ol @B L s e Jsire awslie cpl cplply sl o s 1 s slaesl>
PUOR P e CJ,MJL;}E s slas, bl (Y1) Ol 5 Ol gime (V) 5 10 Sl gsean
s 00lsm o0 Gagn pl g3 aS Ll I3 k) s \);)ﬁﬁ-g}i;;.-)'l«jl}v_}f.sqa:lq-
o:Lz-MJSL"JEJJ,\.},uT Cowsas Ikl b llae caliss (gla oy n 53 (GULS (S5 Gos
b Sl baaises Lo ps 4 LS 2U il 3 o S I s op e Job o lls
Sloer ;o Goid mli b 35 U Jhagsy cpl s plale Ls s ol slade 55l
A) s ls

L oalie Laosle ol cotlo slas luilul a8 sls Olis aadllas 5550 slaoslr o) @L:j
s3lis besle (gl ] anolie c,l:., o s Slaesls s WAL ;fK“" slresl= glas il
Sl QLA 1y spllwl pslie b s jae Ol s (556 5 S Ge 3,50 3 a3,k
Bl Il b Sl Laosle ul Sy 355 5 S s cnlnly

L Gildas sz 3550 Slaoslr Gar Goe 5 i (2,5 (02,5 ot (Jsb et Sls
S5 G 3y 25 2,8 5 Jsb od Bl 5l baeslr ) sl sl e sl
.mg&\}z\)ﬁ:gw‘gﬁwjébl:

00 ,had L 5 1 O s s Slay 50t 5 o Cands 3l baeslr cpl b 4l 3,58 Llsd
il e Grze o /8=1) solbad U plas OF Jlad oS 0 sdalive Lol anl ol s 55 2 sl
DAE ol 5 A8y s Il el e Lol s 5 B son Ly ol gy pde nl by
Sl piman Candy nl 3 gb e o3l mhaw ol b 51 el Culg s s el 5, s

Syhisn 58 S Shaled Celiam 53 5 G 03 Ol B S e s e il

ArcGIS )‘}5‘(,’» 31 eslaul L.a Laosls ‘_}._...\:d'_g ]
Dl ady 4 Sl (55 Camd s Sl el o8 0 ol &S Lsls QLWJC:L.J 03l sl ey
Slaca s o3 00 Gl oy g es g splilul b e ok lls el ds 3 0V/1VE LSl e

Q}ﬁgwdﬂ\l{&bb Sy0 5 Sl e (Ao Y=1) syliliad d 51 xS s jllead 8

4



VAL (V) o )lond dTY) s SR> 5 g2 (5908 9 pole (o sidg sy & pabd

2 Bl e ot memad 4 5L ealr (Ll Sl skl A Sl s slie sl o
s Ol 5 G Bl 0 o s (Sl el S 0l S S Al os Sose ) 8
SLaad do 3 00 5l i 5 5 5kl o3l Aoy £V/TY (b od i 51l s e
S sk ot s S 2ol sl e (o s T=A) sylnkal d 51 zin olukal 8
OALS eslr SOl B sls pl] Sosb eslr Cois 5 2ol Gla)lS Ol o ol Jls a5
L1y eslr S Olss o i il s 4 3 lliwd d 31 2ty slacad 3,50 55 Sl .l
Sie SO L Ol e skl A 1 2eS lacad gl 5 dedse 3 Sl L i p K
L Slaged Slol Gla iS5 208 5 Jlsme Sute 5 e glacad sl 5 4T gl S
gLl Gl da s YV 5 ok hils eslr Lo s VIVA (g )ls S Sl 0 Ll 5l s 5 &l
IR S I iy Rt aoe Cw)l Dlde gl slibial o glacand dp s 00 1 o 5 en s 3l
L Sl e 055 e 3okl o bl 350 53 i3l o 2kl I a8 ol lks
ot Sl sl o 3 Y0 g5 S Sl s Bld 5l ey o a b s SOhde co
Dlie ghls syl o slacannd dmys 00 51 Sy 5 s s sl C\.&J)l Shls Ao ,s AN
55 st Lt Ol n 2l i bl (sl iy Bl e skl S| S ok el
3 S Sl et O ool slacand Sl pan &S (pla a5 Lo Sa ) mmal b
2 5 S G S 5 )8 4 g i a5 Ll e cpl o cpl b LS e g5 S
2 e Gl Lacaud iy s es g sl e 55 o)l 2,8 Bl Sleslr s 5 S
do )3 00 g odss 3lkial sl Ao 3 VA LS w5 e Bl 1l e sl 1 meS
woar 5 bl e 3kl 3l meS sty 00 5 min nslie glls sylhlinl L glacand
5 o35 s lllul o AL Gluls Ao 3 YTE 5 il GLG Ghls o3l s Ao s O/TA L@L:j
Cany ) XEl a3kl Slie 51 i daails 5,1kl 8 sladund duoys 00 51 iy
e 3308 UL S 53 ehisa K lasslr ol 3 55 Sl eslinal (dse Al e
Lo ls S s &) Lyl oo 3 g a1, s Sl S @ lag e dgans 5 sbas oS o3l
szl @ 3B &S sy bl s 8 et sl Slow big es 050l Gas 02 S
Col g ool s Blol 5 St o gon o Olen 53 Cd sl Jsb 3 3Ll sl odS e

3leslaul L u—K"" Slaoslas oo )5 558 w00 Gk el gl S 5 Al

e



Ol)Sen g A 230

ol oS llas (655 )35 B S 550 55l Cond 4 H5le ed gl 4 5L Lsa 55
0550 sl Ol (3 5dee 5 sbas a3l slasllinl L= 5 cxtle Ol OF Jisl 5 &
Sla sy Olse Uy edlinal S slaeslr el gl p SO Lo 5l as iy slaysis s
Shls el e Ao 33 YA/YY @L:.} woar g LA 558 e odeal G 3o U850 (g5laesl>
st (513 13 YANY 5 Gas (shls dops §VV oy ol 51 5 A3l o (I35 ¢5) 57
S Gas 2 lul e slacand il o 3lukul S5 0ol ghyls o3 YV/0 5 S S
o 03 3 AL e aslkial J 5l meS A 5 sslliad A 1 mis As )3 00 b gte jgbay (LS
OF 3,1kl Hlide 5l i (gaor S S 5 S 0ol 5 lhlal o lacand ds s 00

Ll e
O3 o3l s Ao 3 YO/NA 4S5 1ol OLES s tla gl e 5 (g5l SIS )
S Slhas ©loy 95 Oy goas Ol 55 o SIS Gla isey 55 cpl ply L A3L e (g5l SIS
03,55 ot 4 S 5 I8 Ol (K (S5305 m SV 51l plomil ok ity
DIs 1y Sl o meS Al JCAT 5 o iy 5LS JIKST sl C]a.dﬁ ol odaliv osl> (g Sl
aadlr oS G35 olesy Cuslie Dog oS L s e Joa JLS 2l Sl 5 il
S (53305 JSe a3 o o 55 T Solil s 5 5 s bt s J
L L e sl (g3l llae o, S 515 b b (ol oS Culbis Clews &S
25=5 S dsay oS ool a3 s e Lol o ped meal Sl slagsiles, L OlS e
Lag 55 ol 55 T 0k 5 58 a5 s gn alomal s o J et o Lo pesin dle sl
2 S Sl eslinal 5 50 S gleyss (SOG L Ol e asd e Sl b Rl sty
Sl s (mlu b 5 Of e Clew oS ool C}a“ 23 ogm s S I8 s sse SLS
Lsdgr sboml i (laair i3 s b s VSl oy o & ST 8 0L >
Je 25 Sla S Sl eslinal 5 O s 03,8 G e 5 O e 03,5 Wy L Ol
b S S s S el (6 ke 3 gl 2Bl s e ol b s 4 L L
Sl s el g scins LSS slge 585 s 515 035 38 bl ST il el
S el Gl B Rl Bsl e 5o 5 el 5 e S5 5 Pl sl s s

Q—LJ—?WL;A_}dﬁ;}ﬂ-{}&:’@?&éjbﬁtﬁ‘&‘u@ﬁéﬁjﬁﬁjp‘jﬁoﬁ\bppo‘}:& ol s

¥y



VAL (V) o )lond dTY) s SR> 5 g2 (5908 9 pole (o sidg sy & pabd

22 S Sl aS el e 3 s e gl il e S S il SISl 6l Al
ol 5 5 B edse S pony b b U550 bl e e 555 L slael,
A3l 0L s romas 550 L Laddls s i 51 dm sl (661 5 353 033 (B 5 o kS
25 g kb e sl pl glyls (g5 S Glg nd Ao i3 VY 5 (ols S Sl il e ys VY/TY &S
Sy sl b Sl 558 sensn b sla 33 5 JE Cj_})'\ 3 g g0 bl pl Al 5 s
GLS g S5 sl S (gls S gla Sl s 3 35 se sla i 5a) il e JE 4 s
Slikes d(d 035 208) Sy pd od sl Sles L Ol g 1) 265 5 0 o0l JEI L 5
Gl IS oisn 35 (0508 bur 3) Bl Sl 5l eslinal 5 ((alS s Jland) S5y
Lo oalS i b L yapad 2ol Ol 03,8 o mmin L Ol 1 ba Jls e 5 35 0

I 5 5 A
Laoslar ol ol laslibinl &5 5 S 0Ly Ol 5 o0 ol Gais 5l Lol CL:.;«.,«;-}SL,
sls QLS s ol c,l_.., eoma 35l 5 enS Jled glaesls las Il L jls pae ool
QTL;)\.,\@_(,)MA{JEM;%- g Sl ol cole 5 Al b S glaa e O o ok
Lu_lf;.q- Sl o e Hsbieds AL e @,\mlaquﬂ D) Cewd 3ol g 258 el 0als
le_AoJLz- Ls)\.,\_@i:)@.]ou} LE‘J" J;J\ibul.&;-\ Q)Jﬂggiuobb&.& JJ\JJ g_JJ.a u':""Ll
g A el 4t Rl lp SIS Olgea Bl e sk cnl @l A3l e s s
o= CLL:.:J:_.M.,\.;L wils Jus 5,058 50 axdlas 550 ailate 555 (gl 5 4B S 13 eslanad
oala_ul 390 LAebL?: U':'{L.’. Ls)ij\ Q\y&@%}éuebb Q\J{Jﬂj QL?-\JJ& 6\f "L"};Lfd U':"A)}i

.:ﬁ?)\)éo;u:.ﬂlzjyzﬁydl.ae:b;Lg\e)).so\ﬁ@jéjl.x@i;jciu}Q@:_-):)«:.fajf)l)}

Sl 5wl
u_’wbcu o)‘b‘ (aj_llm QLS)[S)\ \)J)_>- wlc_.ﬂ)&b).)é g_A;lJ.A QK.L)K.: A_L.M.u} Ui"l"
o3l slaslg iy asll baS e ) Olsls 51 5 Sle Slles 53 () (gl S Olis e

Yy



Ol)Sen g A 230

&l

1.Alijanpour, A., Eshaghi Rad, J. and Banj Shafiei, A. 2009. Investigation

and comparison of two protected and non-protected forest stands

regeneration diversity in Arasbaran. Iranian journal of forest. 1: 3.209-
217. (In Persian)

2.Alizadeh, S.M., Majnounian, B. and Darvishsefat, A.A. 2011. Possibility
of designing and evaluation of forest road network variants using GIS
and field investigation (case study: Kheiroud forest— Chelir district).
Jornal of forest and wood products. 63: 4. 399-408. (In Persian)

3.Cissel, R., Black, T., Schreuders, K., Luce, C., Prasad, A., Nelson, N. and
Tarboton, D. 2011. The Geomorphic Road Analysis and Inventory
Package (GRAIP) Office Procedure Manual. U.S. Department of
Agriculture, Forest Service, 146p.

4.Ghanbari Sharafeh, A., Marvie Mohajer, M.R. and Zobeiri, M. 2010.
Natural regeneration of yew in Arasbaran forest. Iranian journal of forest
and poplar research. 18: 3.380-389. (In Persian)

5.Majnounian, B., Nikooy, M. and Mahdavi, M. 2005. Cross drainage
design of forest road in shafarood basin, guilan province. Iranian Journal
Natural Resource. 58: 2.339-350. (In Persian)

6.Management and Planning Organization. 2005. Publication No. 131,
Guide to design, implementation and logging of the forest. Second
edition, 173p. (In Persian)

7.Mostafa, M. 2007. Forest road planning for multiple purpose forest
management plan. MSc thesis, Department of frorestry, University of
Gorgan, 69p. (In Persian)

8.Majnounian, B., Abdi, E., Zobeiri, M. and Puya, K. 2010. Monitoring the
conditions of forest road network compared to the standards (case study:
Namkhaneh district of Kheyrood forest). Journal of forest and wood
product. 63: 2.177-186. (In Persian)

9. Nosrati Nasrabadi, K. 1995. Quantitative and qualitative investigation of
forest roads in Shafarood watershed. MSc thesis, Department of forestry,
University of Tehran, 115p. (In Persian)

10. Nelson, N., Cissel, R., Black, T. and Luce, C. 2011. Monitoring Road
Decommissioning in the Mann Creek Watershed: Post-storm Report
Payette National Forest, 32p.

11. Puya, K. 2006. Investigation on standards of forest roads. MSc seminar.
Department of forestry, University of Tehran, 35p. (In Persian)

12. Wilbrecht, S. 2000. Forest roads manual. Forest Engineering Roads
Manual, Oregon department of forestry, 199p.

¥y



Gorgan University of Agricultural
Sciances and Natural Resources

J. of Wood & Forest Science and Technology, Vol. 22 (2), 2015
http://jwfst.gau.ac.ir

Title: Quantitative and qualitative assessment of road construction
standards in Arasbaran region

M. Talebi', *B. Majnounian?, E. Abdi* and M.R. Elahian*

'Ph.D. Student, Faculty of Natural Resources, University of Tehran, Karaj, Iran, 2Professor,
Faculty of Natural Resources, University of Tehran, Karaj, Iran, *Assistant Prof., Faculty of
Natural Resources, University of Tehran, Karaj, Iran, “Senior Expert and Responsible
Expert of Department Natural Resources, Kaleibar, Arasbaran, Iran
Received: 06/23/2013 ; Accepted: 02/14/2014

Abstract

Background and objectives: The purpose of this study was to assess existing
roads standards by road inventory and using the results to schedule maintenance
operation.

Materials and methods: To do this a part of the road network from Kaleibarchay
watershed in Arasbaran region was inventoried, and cross sectional components
were measured and compared to standard ones. Culverts and bridges along the road
were also investigated. Road components, problems of surfacing and slope stability
were analyzed quantitative and qualitatively.

Results: The results showed that there were significant differences between
existing parameters and standard ones and the exceptions were side ditch depth and
roadbed. The results of culverts and bridges assessment showed that the road
segment only had one culvert. According to the results cross-slope has the highest
consistency with standard values. 25.19% of the road length was without any sign
of surfacing problems. Among surfacing problems rutting has the highest
abundance and cut slope had more stability problems than fill slope.

Conclusion: The results of this research can be used in maintenance operation for
studied road and also as a model to study and collect required inventory data.

Keywords: Construction standards, Arasbaran region, Forest roads, Road inventory
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