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2- Consolidation Settlement
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2- Seepage Berm
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2- Concrete Capped
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1- Coherent Earth Mass
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2- Restrained Porewater Condition
3- Free Porewater Condition

4- Matsuzawa (1985)



(Jsl s ,555b) plb sl )l 2l b sloial, 5/10/1Y rF'ra

Dol loyam Lad ceni 1y Ly, ol 5o
g3kt psate (39 =7,
Cob o S pgae (yj9=Y
g adlal S il 4 (Yoq) ogate i b (Jhm olol p (Jolae Silislgyone jLid wub el ol 5o
Yeq =¥w T LYo (Ye-\Y)
S (o o Gl (Silee (o gasee &35 3l oolitl b Jlib jLid sl glosl 5 S1s el )| 5l oisy ST
39 o0 dmlre ol mhan (b 9 (@YU (S 40 Jld ooF
T =W yg + (-2 (M=) F)
gLsl pogare (139 =Yt
Sl pgate (y39=Y4g

ol odds i (AVF) JSE 8 A

Oy s

iyl — ,| H

—_— | ]

|| AH

¥ sat

Sl dowd 39,515 6l Jed jLAS avclxo jo ooliiw] 3590 (5o yuiio —A-VF ST
Hlgro b by Ol yga gl ool 6 jlweolw gakul, —¥-F—F-\f

Jad als 8V e oy Seis Gy b s dlyl; oles 4o gloyim T JLas ialdl a8 wiles S by Tl 5 gl

Q"‘)JL“" Sl dJ)J) OL") 3 uT d).'a 4 UL 4—A—MJL‘>LA

1- Pore Pressure Ratio
2- Matsuo and O’Hara (1960)



rra

5/1e/1Y

Sl slaylgro slojy) (> Ib - w20, lez Jad
7
Py = 0.7[§khyw Jz H, j = 0.6125k;, 7,z Hy,

P, =0.4083k,y, H>

(YY-\¥)

(YY-\¥)

Jlgmd azg p03ly (95w Bl JalS Py i sojlail 4 ST GByb o lge0 dzg 00y (59,5 W5 e 5
g dol> 0 jlade plp jles 2 9)ls (598 IRl cplplis boe Al Pry soslal 4 (Sas )b s
7

EkhywHﬁvjzo.9917khywHﬁv (YE-1¥)
118
s Sl
- | LS. ([ Si5 Coo)
L S |I = 5
\ ". \
Yo06H, Zw | ! 0.6H,,
b
- qﬂ&\ L$1>L“" )‘%J ZW pZW-I
- A glalsls " Paw
| i
| ||
|I ] |
f | | |
ol slaylas 2 3)ly (Saoliasgyamd ;LS -A-1F s

1035 Ui sl slaabipm] Luly, -0-F-1¥
by oad sl balyy s (ol 5o ashoged Sl ol loj ) (ilr )Lid (e Sz | (slesles L,

3 (Oleitle somjpy olib Jlg0) col Bl slajlgs ol Solys jLis alsl yes ol p ' FEMA a.ol.;o.ﬁ’l
AP, = 0.4k, yH

93,5 oo Ot esein 2l e 5l VL 5 Blo gl b Lt il S e

Yo-VYH)

1- Federal Emergency Management Agency




(sl 5550 o sloylso b slain], #/1e/11 Ffo

Sl jLes Seoligs jLid aslal
< —
- -y
T ’
[ 1 L

Sl cloylars 5 )lg (Somoliys HLid aslil —Yo—VF JSLi

sadasly ol jo

Ded oo o8 SISy [Lid Djge 4 aS Ay ) Gl e (Sl Las aslsl = Ap,

Sgdige 48,5 S5 5o i’? Jobue &5 S o (88 35 w5 =k

S egaza 39=Y
Ll Jlgss glis, | =H

(5 Joo @l sib Olid aasie =S,

adbio sys0) ) wlal p Lub Ol aasin -Y-1F Jouo

S 20.5¢ YU (o s U bl
0.167g <S, <0.5g Lagie cond sl b gblie
S, <0.167¢ el o b b 3ble

Jzd ALl s (sl 5 ool sakaly Gl Loy sl ) (b vl ad (alng 5o (raizes
il o0l Slpring S i Solos

AP, =1.25AK,vH ¥#-\1%)

by cpl jo

S Jld jLas aslsl =AP,,

Tk sl Sl =A

wole s o S s Jlas o0 =K,

SE egae 39 =Y

Sgo sl I =H

D98 0 22395 Hlgd gl )] o 3 Oyge A ool anlie S Jled Lis adlsl asliopl oyl ollas

ogad Oy ar HLid cpl sl atsls il e psd Wlgs oo o]l a5 slo,b (slalgss g laalgS o —call

Sgd oo g9 o, 418 les ely jo )] (geasld 4 il



g 5/1e/1Y S sylao sloj ) ol — oo, fas

S e O jgo SIGSy D ygo a b oy )05 il e i Lol ) 45 ol lgs 5 ladlsS s -
b edige oglisd b )] Slaseiie 45 glaiijes Jlogas &g 4 HLid ik wo Gl o o> gl -z

DS (o0 D )y3o WO9b g0 (et

o S a0 -0-1F

Gty oy s e S5 a8 e S 450 Sy 5l hone ST g0 i 0, LNY 9 VY g o a5 jghailon
Sl 5 s ;e S (Sl (2], il o aljly D 55 gl S Jlgys o 00 LS25 35 o0 455 595
L (53 (2l ol b dajlons £5 nl sl 5,5 o0 )13 (Sl (log s odle rhne 4l J215 50 (ool

9 gyt (BokiS s (A gm0 b S (i) b (5l 5 (s S5 sl

B sll -1-0-)F

socel (VV-VE) St 45 a5 )lizmed ol S35 Bl sla g0 dnd e S s 2yl5 g ylauly Julos
S5 dm A5 5k adloe (Po) S (Ssliwl (2l 5 (W) 095 (059 1l cod mhae S a5 35500 (58 o
S Sy (S b Dgdge 48,5 a5 50 Pin pl oddigrhass 4ml )0 (ol 95 9 AP plp (Sliulacs
2980 (bl 25 Sl Gillae s
(@max) (o) ST (B OLLD (s -
a3 soilns 4l 35 se 0 iSTas Gl acle Y

a, = (1.45 - a“;;’( ]amax (YY-¥)

b)) I S (Solos il dnlwe =Y

2
a. Y H
AP, =0375—"1 (YA-VF)
g
el s e Al S paase ()9 ¥ (b) ally pl jo as
salal )‘chMgSL& Azl p Jge ‘5“;).;_11 Gy dmles -F
a HL
Pin :CYL (Ya-\¥)

g
sl s S pgatie (339 Vipy) Aaly cpl o oS
UyS 5 00 e LS aml 1y g Sl slag s 4 Py 5l ao,s B0 5 AP, (0,8 aslal -0

Sl yolie Slajen 45 ol Codly ol s 4 P i L2alS) Jlss Ss53ls 5 o3 (ol



sl s5550) ko syl 2k slais], #/1e/1Y rEr

5535 5 55l 5o el w5 losy) b o Sl g b (Sl Jatmosid Pry 5 AP
iy Sl Lyl gl Joud B lipabs] ey 0o ys VO il JBlas oyl

ohoe SB a4l
i
. ¢
AP,
-
Pin H
»SE
W P
‘_,,-‘ ¢ 0.6H
H/3
F ¥
=
T |
N L
(<) (<l

s S 3 g0 S Liwland g Sl 5log i () 3 gelane S oo ylggd duwiid () —1)-IF S
1 gl ~Y-B-1F

Gl ol el @glite luiSU 5 oyl goaS mhaws sl ¢ il (Ko mlaw a5 o]
10,5 o0 Oypo gy Sl @lhe wlas g9 4wty A3

S oo Bl Jlais] SoenS 065 a5 Soliulacs cwyil 695w uers —)

p =‘ca (Yo-\¥)

OYNF JS) asly o Siean 055 539 Wa alasl cpl 4o

s 5l am 45 oaiiSmhse 1 (Jsb) plaSym pslie Jobo b conlitts laoaisS s (slaas¥ ,o Pia gjs -V
LaoaisS ehoce 208 (655 Sralind dilge Y 12 48 i 5 ol o (ol by ol 3  KideenS
IRWIRVAPEI TN E9Y

O 9] s a5l &y (SRS (5955 (Sl slaailse 4y (225 (595 (Soolins slaailse (pogi8l Y
L2osisS gelns 5l Y o (ol (5 (o285 (59,00

il Y 2 50 IS AT (ggp0 doyo VO Jilas lmoaisS ghus jloe LS Caoglie aSi] S —F

ol 4l oluiel Jlais| Siens o ) 25 colio Job b 0aiiS glace 5l &Y 2 aSil J,uS b
St il oy 00,3 VO 1l Pl (SariSgpm plp )9 plsebl o po o slaiss o

Aol SAiS (g9, S Tas 0ezg Layl il jo JBlas




rer q£/10/1¥ Bl sl lss sloj ) ook — s ylgz o

0.3H
d [
H/2
! H
LS
H/2 45402
Y ' |
© (alh

0SS gelano gl () gelino S5 (5laylgss L515 slo) ) 6ol syl 6l p oo il oy Koidend g glaw —1Y-VF S
LS 6o gebans gl () 3Lk

(,Silgy SIS § Bl cla,lgs —F—1F
e >y 50 LJE Sl (o] i o 00l LaalSasl § (6 j0s Slasass ;5 Yoane il sla g0
INCEREIY | g, Galizee ga5 aw Sl 5 Bl sla s Cdel ailoads adly o1 S,
e S8l5 Bl s ol 3 polia Sl )5 tpsti o8 1, Silg, )
S s g 4 i Jlacl JLib 5 g e 1S5, o Jars iy S dlo oyl o 1 Jled 06 il Kilgy Y
J im0 (953ls E955 czge g aamd &) St b Aoz S pge w lgioe Vg ) 3 lge il oo Sl
095 S Ly (ormdge sl oy 035k (g Coans ) 0igy oy D50 & Yl 4 Wigd Sl b g
lojlow (SFenS Esl g 0t S Jlnd Saeglia 5l s atdly (l33l jLed a5 el ol Koo Lo
oly8l lad Jle (gl o) l08 Slancciy loles » Slgion eizmes s ity S 2l Sls, 090 s
s als 1) Lol polie )lad b wiSlas | ancaiy slo)lee Wlgoe Jlps ety S IS5, 1 0 axily

e IS 525 358 Canglio b e e, ol 0 les a3 59 gy Y

LS PR B A U S WE R B 2L

Sl Sl (9 )l ol s Sty S sl (21Kl pln ) Gleebl o ps e (JeloS 50 2 0l
Ol Slhblse glaiy, 5 baely (S oS5, Jewily b)) slosaly & ol oo Glabl cayo et slass,
3ged dxzl e o((9dS 409 gl lojle OTD aluls)

st il o8 el (b sla)lad (o gam p5 il anlone (2 Sls e ) Gliebl o aSST 5l ey
o5 Jlosl Bl lg20

S 058 o5 4T Canl 5l 3,805, <5 i oo LS5, pslin gos5 0 a5 oS ol pglio ,Lad —)



sl s5550) ko syl 2k slais], #/1e/1Y FEF

S35l L G553 plp 0 (Seglie S50 00l 1Sy, Bbolis cgBly 50 .31 jho (B Caeglie coa 1K,
ubls wialgs

S ber Rl les el ojly JLad gl o [ly) JLd 05T 0 o5 oS (ol e HLLS Y
90 (Sl yao (Goluwe @ Sms) 0,10 Jho b Ceeglie ou | Slg, S 0gd 5,8 aS Canl cpl 0,504,
il alils 0g g Cenl S >

A iy ligs L ] S ) ) 5 5l el ol 43 1810 jpm Blo lgpd iy 4 Lads T -l
= )lg yltd sl el St S s ol 50 5 ey o o yhe lend Sy ) ogdle

g oo Ao o alayl) sleslaiul b S L1 Slg, 31 s jless

1
PA ZE’YSatHz (Yl\_\\c)

g_;" (_go).a_..u )‘)—’ as u_..u‘ Q" )_tJj‘..\_..n ;A.._a_.as w‘ ul_.....SJ L..a).a.a JSL’> )bab d)Jo 5& )Q g_JT )‘)J )
—=5lgy Sy lems pojly lad all (lse jlps ol 5o &l S L Lo,E las cuiy o )
D on Aoy abal) 5l eslaiul L el ol o S

1
P, =5ybH2 (¥Y-1¥F)

Sy g 4d,S L5 po Ol (ogmase 55 Jgl cdl (sl 4 el Gl el g0 (] lope gl Lges
S5 5lgd Byl 5o o p0 OF Ltd 1 g i aid S L p0 vy pgd Sl j0 a5 I 0 (Vg =Th +Ty)
s Bias o1 4l ol 5 0l

Caglio o ,aLS (g laie aul w0y e Jlasl Bl Jlpes o, Silsy 5l 40 a5 glazsly Lialiél Lid s opdle
2855 50 5 ey 6)lke o 9 SRS

1 $lgy S gl bl soyles Jdxs —Y-F-1F
=B D90 an SIS a5 sl (Bl 590 ) 5l 55,5 2 S0lg) plp e plieebl co o b (S Slls 4z g il
=lSlsy =l 5o Glebl cupo Slue bl JLlod g9 @D job 4 398 a5l Pl s g hind a2 s
2l p5 g 4 (FSL)
o, Lis pl sy 5 |, Sils, iy b aljl; olKin 45 S o o5, o izl cdls opl jo :FS] 1.0 -
gl FMol 0als oold syl olae b gillae L Bl jlass g ool o)l b
55 sloyi o glaylad il ¥ oo 5l 55350 (2l Silsy ply o bl oo ST:FSp >20 ¥

ol 5 0,8 i Gy o Lol 5l et aF Canl SsSB4y Yoass a3l il o S oL



r'Fa

S sloylaso sloj ) b — p00)lgz fad

S ed s |, S W35 a5 5 6,8 el s

SLE a5 ol Lol ogi |[Slg, a3 o 0 S aS 04, oo lasil CJb> cpl ;0 :1.0<FS <20 -¥

590l o Ll e B e b 4 sloyhax O JLid wed oo (ardiie a3l slKin 0 e lasl

(I'u) 6‘0)_09)1_....3Mu.._o.‘>u‘_g‘f u‘y‘sn‘) (\V—\\C)JLAQB,M:MJ[} w‘uio.au.a‘)aLu

20,5 Gl i 1) 7 A o glo i T Lid il

rDjLQ.A 65)..4 ‘m).:j,mo‘sa d,.aalf ‘) ASL'>)J9.0 ‘5....:)4 u.nsLa.n ‘_g|o).a_> u")LM..B )b U“"‘)B‘ [°5L°-" ojf —

polie 59,00 = polia il x (1-1)

il oo 1ol 5 b 4 5

S OYD 4,25 15 Sgge buls o ay asly ol SB s glojim T JLad o (aalidl gl i)l S —

3o glo iz T Lt Uy Jolins agpm «SLS Jlad JLid 5 (Seolips Lid adlol y ogdle : Jlsd 055 —

28,5 5l e b g 1 Ul s jse sl

2
f# ”; e e /‘;‘W
e s 7 e ;/{,//f/%,/////%/

YIY Y/t \lid

sl 5 o (5Tt (1) slo i 5L o 5 (FSL) 1,505 Jallin 55 slimebol cu b (ot 5y ~IY-1F S

1- Marcuson and Hynes (1990)




sl 5,550 bl sloylsns 2ib sloial, /11y

rEs

SB polio g Jlad jLid >lyb cbo,loges —V-IF

S (Sebos Jlad jLid oo sawlre Cg \5) O slyloges 5l g ce ol S8 5l il S

D gad oolaiul

il Glo 5 S gl —

il SL L5l SIasl aysl; pyes 59 il o5l 5 S STSlas aygl; —

P SUCIRN I
S Ll Sl aygly = ¢

S egaze 39=Y

/A

ky(2)

Sgo sl =H
Y/
| 9=30°
\/0
—— c/yH=0
—s— c/y.H=0.05
= ¢/yH=0.10
c/yH=0.15,

—=— ¢/y.H=0.20
—=— c/yH=0.25,
—— ¢/yH=0.30

1- Anderson et. al. (2008)

(9=30") SB Sooliyd Jlab ,Lid oy po —VF-1F JSCid




ey

£/10/1¥ Bl o ylass slojy) oo lsb — o0yl fuid

ac

A

oo

——c/yH=0
——c/yH=0.05
~#-¢/yH=0.10:
c/yH=0.15:
—=— c/vy.H=0.20,
s c/y.H=0.25:
- ¢/yH=0.30,

ky (2)

ac

A

oo

c/yH=0
c¢/yH=0.05
c¢/yH=0.10
c/yH=0.15;
c¢/yH=0.20,
c/yH=0.25,
c¢/yH=0.30,

ky, (2)

(p=40°) SB Sooliys Jlad jLid cu pd —1F-VF S

Lhovgie polas jea> 10 g ailb S LB SKElasl agl) paw 90 plpn Jles 5 S Sasl agly S yixen

Sges dewloe | 1) 6l lges 3l oolitul b s 1) S1  Sealiys palie [Lid e olgi oo wslo) ) olid cu o

1- Shamsabadi (2006)




(sl 6r5i50) ol 5l ylsss o1y (slosal, q#/10/1¥ FFA
V¥
== (p:ZO.
'Y i T i . =225
Ve i | d i (p:25
B o O 0=275
B Ty —— 0=30.
— i
= S o 1 e =325
—— ] "% :
'.—\_\__'-_‘__‘-1-—;:--\%\ | e (p:35
e |
S B
—=— - =40
° oY /¥ olf °/A \
ky (g)
<LH=0)JL; Samolid gl )Lt g pi —1V-IF JSCi
Y
%
. B ey . —— =20
' I —m— =225
W =SS , | =25
Pl TP ' ¢=275
K A _h—"——-—h.,_h‘_ = |
R e S T B ek ats
& h_-\__'-u_\__*_‘_:..'_-"—_h__\_ - L 1 —a =325
e e )
- . e S o Sl 2 — =35
A S i, o e T | !
e g | | — =375
R e =
| —— (P:40
. oY o/f o[8 oA )
k; (g)

<iH=0.05 ) S (Sanlind pgliin L oy o —1A-IF S
Y



rred q£/10/1¥ Bl o ylass slojy) oo lsb — o0yl fuid

—— =20
- =225
—— q-)=25
0=275
=30

— (0 =32.5
e @ =35
—_— 0=37.5

e 9=40

ky(2)

(& _g.1) S ol palin ;Lad g b —1A-1F Y
YH

V¥

o ! —— (=20
| —s— =225
—h— Q=25
=—p=275
T —&— =30

i () = 32.5
e (0 = 35

| —— =375

e 0 =40

ky(2)

(L€ _0.15) S Saobivd pylio jLid oy pd ~VoIF i
YH



(Jsl 5,555b) bl sl ylaso olb sloinal, 95/10/1Y r'do
V¥
. T —— =20
== S T . - 0=22.5
Vo d— B e S | = R i —a— ¢ =25
N “*"——+____h‘_‘““‘\‘_‘___ T 0=27.5
b s 1| — =
e s Tt —— =30
er o _"-_h‘—%-_._hh_ s ¢
I *——i.-.___,.___h- e —s— =325
i = e s e S >
B i —_ =375
v ___0=40
° /Y /¥ olf °/A \
k; ()
(£ _2) L Sooluo polio jLiS o o -TV-VF IS
YH
|
+(p=20
~—— V| - =225
T |
- | — =i — i — (p=25
ﬁﬁmhkhﬁ_qqq‘h = !
i e = = - 0=275
; e, e e ¢=30
—— g () =
"ﬂ—-._._\_\_.‘ ‘-'\—\_._'__\__ T
T g —a— =325
i ] ===
—-i——_:_‘_‘:s__;: & —|—(|?:35
’ — =375
1 1 ___¢=40
°lf °/A \

ky(2)

(£ _0.25) ST ool palhe s 5 YT-AF U5
Y



ra q£/10/1¥ &2ly0 5 golio

&=y g bw
1-  US Army Corps of Engineers, 1994, No 4, Retaining and Flood Walls
2- BS 8002; 1994, Code of Practice for Earth Retaining Structures
3-  Reinforced Earth Structures Recommendations, Rules of the ART
4-  FHWA-NHI-10-024, 2009, Design and Construction of Mechanically Stabilized Earth Walls and
Reinforced Soil Slopes
5-  SCDOT Geotechnical Design Manual, 2008
6-  Technical Standards And Commentaries For Port And Harbour Facilities In JAPAN
7- FEMA 356, 2000, Prestandard And Commentary For The Seismic Rehabilitation Of Buildings
8- AASHTO, 2005, LRFD Bridge Design Specifications, 3rd Edition
9-  Bowles, 1996 Fifth Edition, Foundation Analysis and Design
10- B. Das, 2000, Fourth Edition, Principles of Foundation Engineering
11-  Steven L. Kramer, 1996, Geotechnical Earthquake Engineering
12-  Robert W. Day, 2002, Geotechnical Earthquake Engineering Handbook
13- John N. Cernica, 1994, Geotechnical Engineering, Foundation Design

T e 8Ll VF 6 las 4y 55 —hece S5 lrojles MYVE (o gunl; —)F


https://www.google.com/search?tbo=p&tbm=bks&q=inauthor:%22John+N.+Cernica%22




G”‘)f c..\.ld‘g.&

5 Sliis el Jlw Joz ) Gl SB35 L 9-aS a g g 4l plejle a2l 5 (8 plas sl

(Joallygiwd lme calal o caalionn ] B o o 8- paass 4,85 lyie aatin 958l 03 Silallas
oy o,lg0 sliwl) o ol alals anl 00,5 EMl g apd ez i g LU O jgo s llin 5 ges 8 Olastin
D9 03y )LS A (e Lol voge 5 )5iS 50 pole (B S 5 dngs ar i ol 50 U iond angl end

Aol oo oliws b nezamfanniiir Gl cole o 3l sla Jlo jo oald e Ol il Cow g8


http://tec.mporg.ir/







Guideline for Design of Retaining Walls (First Revision) [N0.308]
Executive Body: Amirkabir University of Technology

Project Adviser: Shapour Tahouni

Authors & Contributors Committee:

Mahmoud Azarangi Yekom Consulting Engineers MSC Civil Engineering
Behnam RezaeianMoghadam  Tadbir Sahel Pars Consulting Engineers BSC Civil Engineering
Abolghasem Saaneinejad Pars Osloub Consulting Engineers PHD Structural Engineering
Mohammad Reza Askari Bandab Consulting Engineers PHD Structural Engineering
Iraj Gholami-Alam Iran Water Resource Management MSC Civil Engineering
Farhad Golshan Tehran-Boston Consulting Engineers MSC Structural Engineering
Niko Malek-Ahmadi Iran Water Resource Management BSC Water Engineering

Confirmation Committee:

Ahmad Barkhourdari Iranian Water & Power Projects M.Sc. in Civil Engineering-
Engineering Company (PANIR) Hydraulic Structures
Masoud Hadidi Moud Mahab-E Ghods Consulting Engineers M. Sc. in Mechanical
Engineering
Reza Rasti Ardakani Shahid Beheshti University Ph D in Civil Engineering
Seyyed Mahdi Zandian Iran Water Resources Management Construction Engineering and
Management
Mohammad Taher Taheri Tavan-Ab Consulting Engineers M. Sc. in Water Resources
Behbahani (Hydraulic) Engineering
Taghi Ebadi Ministry of Energy- Water and M. Sc. in Hydraulic Strcture
Wastewater Standards and Projects Engineering
Bureau
Mohammad Reza Askari Bandab Consulting Engineers PhD in Civil Engineering
Najmeh Fooladi Ministry of Energy- Water and M. Sc. in Civil Engineering
Wastewater Standards and Projects (Water Engineering)
Bureau
Ali Yousefi ZAPCE (Zamin Ab Pey Consulting M. Sc. in Mining Engineering
Engineers) (Geological Engineering)

Authors want to specially thank Bandab Consulting Engineers and Mr.Hasankhani who worked on
the draft and provided useful suggestions.

Steering Committee: (Plan and Budgest Organization)

Alireza Toutounchi Deputy of Technical and Executive Affairs Department

Farzaneh Agharamezanali ~ Head of Water & Agriculture Group, Technical and Executive Affairs
Department

Farzad Parsa Head of civil Group, Technical and Executive Affairs Department

Seyed Vahidoddin Rezvani  Expert, Technical and Executive Affairs Department






Abstract

This report's aim is to provide philosophical basis, material properties, design principles, construction
considerations, and quality control of different types of retaining walls and flood walls.

The contents of this guideline provide the basis for selection of the appropriate wall type
corresponding to the site conditions and design purpose of wall. It also provides key points of wall design
and construction considerations for an engineer familiar with the civil industry.

Although this design guideline is not a "standard code", but it provides the required allowable
tolerances and safety factors based on the national and international design standards (with the reference).
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