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7- Pervious concrete or Porous concrete

8- Precast concrete pavement
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15- Prestressed concrete pavement
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16- Precast concrete pavement
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17- Roller Compacted Concrete Pavement
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19- Diamond grinding
20- Pervious concrete pavement (Porous concrete pavement)
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21- Shrinkage cracks
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22- Concrete block paving
23- Segmental paving
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24- Rideability

25- Smoothness

26- Composite pavement

27- Hot-Mix Asphalt (HMA)

28- Stone Matrix Asphalt (SMA)
29- Porous asphalt

30- Cement Stabilized Base (CSB)/ Cement Treated Base (CTB)
31- Lean mix concrete

32- Semi-rigid pavement

33- Premium composite pavement
34- Long-life pavement

35- Flexible composite pavement
36- Maintenance-free pavement
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2- Design life

3- Analysis period

4- Rehabilitation
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5- Performance period
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6- Annual Average Daily Traffic (AADT)
7- Average Daily Traffic (ADT)
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14- Rigid foundation
15- Loss of support (LS)
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38- Sedlant reservior

39- Cord/ Backer rod
40- Shape factor

41- Joint filler material
42- Cap
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47- Steel working stress



oly (b 5 jlwss SIS 5 2] (2 b oty giws 1396/8/1 el)

(F) T 5 Y 9 e 10 ¢y SWSaiol g o =272 Jgutr

Sl cups | JIS ) dlao g9
212 s ]
1/8 Sal b oad cts
1/8 23 bead cois
1/8 Olosw b 00y ot
1/5 lailog, wllas
1/5 iaLSs Sa e
112 S auile
019 ESSUER o

hlizko Lo ;Slno (i Canglibo 5 pband (i =28-2 Jgur

] X )BJ‘ )‘ L3} 0%y
(MPa) (MPa)
e Ao 340 500 S340
e doss 400 600 400
e 500 650 S500

Wwgn g (S Slas 3wy Job 0 Ko (> ~2-3-2-2

sl 5l 5 slmosls 4 dtgy mhass (S lagslag; 5o Job o S (A ol

4 S Cuoglia ~1-2-3-2-2

r\"S" A),.,c u =S w‘_,o)—‘ )‘ oola_ul L: O 0)9, 28 M g«-agLa.o Sl ra)y Q)jJuA H‘J.’a ‘5‘)_:

s o e lyb al ey 1555 (55 05lil (6047 o)Lty ol e o, lailwl L ASTM C496 AASHTO T198)

)5 a0 i (SituS o po 000 80 1) i ko pué  JiiS Casglie

* o oLl -2-2-3-2-2

Sl odle el hos (2 (b 5 e sl 5 (S e (Sash) 8] (Saaas I i Sl
5 LaailoSin 5 y9les bl g oy caliond (slo 509381 clowms duoy3 wiile 5 (6,508 (sl yial b gl
9 se ooliiul 5 039, 28 (oLl e 5l hes oy b sl 5,08 5l o oLl

o olaeys aze ol plors 4 Ol ae o 4 aily glabimdle BB 56 4 o (o288 Canglie g (2 (AL
S Sl o jeS o] (LS Canglie g iy i (L Jesly Bl i i bl S s lewns

05 eolitul Laial) plsiea; (24-2) Jgaz 5l olgsoe o (AL (o8

48- Concrete shrinkage



91 1396/5/10 ok —pg0

o (ol blusl o b -3-2-3-2-2

i Gleaslo K £45 5 o Cagby oy G Oloww 4 Ol s wiile Jelge 4 o 5l bl o o
Loyl ) il o s adilocid o S llas g4 o 55> bluddl co o Jlade 5 S50 Jolse s j0.0 b Sy

el 00l ools lis (23-2) Joaz jo albb S g9 3l (b lsieas o ) bluddl co o jlade . aS o

5y Sheo ~4-2-3-2-2

400 qolws 2o s1y1s) SA00 o3, 3Y53 5l atmgn pene (i slais sy, Job slos Koo sl Yoore
RS 5 e s 20 1108 a0, Kb 09 oo ooliiwl e s 20 918 (16 b 4 slos Ko 51 g (JSub K
b 5l g o ooliiul divgn s slagilug, ;o LS 5 by JuS g (Siws obnl gl a5 cl (60 Sl
Pya,d i 3,8k Had alaxde LB jralS o Jloixl ole 8 B ol S5 S ojlasl a4 aul o Ko ylad
125 B Az 3)00 Wb p; OlS Jsb slas S
ol J e 50 il a8 ailoKiw o3Il o 855 2l 205 L yte 5l 10 51 wls Jsb slas Koo alols -

Sl i e oile 23 5wl alols

1l $3lag gl 5l 5lag; Sl % L % el )3 (Jsb slod Koo s anlin Zipedge -

o) b oolallggd g Luylpdh 50 jlake cnl el Sio il TS b (slao Kleo 59 o iubsy Bl -
il S e il 9 5l wls (1-1-5-3-3

s 8 oo 88k b Jsbo (LN 5, ol (sl e e 5 59 -

Sbspen Jowo o 1o Koo sl 3,5ks o ) 33 S5l sl LT lad oo o las Shoo Sligpan ko -
ool ] Sl ilig slyls slas Sl 1 aS oa8lge )0 igd dun o2 4 1S job ) adadi g0 0 J8la> Wb
2 Sl ity sl sl Shoo 5l eolital iy o Gl w5 15 lie 4 ligan ko w5 oo
e (53,55 (e ;0 Lad Koo (Vs 4 oS iblie )3 e 3l D900 Wnsy grhee (0 Slas ey,
(090 oo ooliiuwl Sei slags as ol polie 51 aS jws pu g5 aiile) 85,8 0 )58 S

2(28-2 5 27-2 slaJs_s) astl P jso 55 L Pgliie 658 slls b Job (sl Koo alab Joxs -
U e % 3 G s 3l Sl (o050 gl po 50 wogline (o8I 5l esliiul & g0
Joe 50 oy oSl oolinl g 0 izmen il yie U2 [Blas wl Cglise slagSIl ol s alols >
30 Jilas il silosy ok e p 9sas b3 b los oo ghd oo 5l Jolo 50 Las (s sl s Shoo olad

5,5 Joe (28-2) Jsiir ol g5 oo loo Koo ahad 1o conlin Cmig obml sl el cpl o il as o

49- Staggered
50- Skewed



oly (b 5 jlwss SIS 5 2] (2 b oty giws 1396/8/1 92

Silwsy (250

¥

Wowgny s (S (55lwg) (FJob 0 Khne (SLigmod )3 gl glaly 5981 -27-2 Jsi

&ilos;y o w258 sled Sls
\ X N X
) — ———— E—— — Lo
3
Y
sy ad _/ i
S ilogy e e S sles Kle |

(D a2l Jslo 3,8l VU ;0 45 39 Juolor linal]

gy, gm0 (559 (Job (00 Fhio (SLibguod )0 yg0 551 -28-2 S
oYl Iyl bludil cu o -5-2-3-2-2
ool asl Y53 3L bl oy, olsieas (9¥107° 1/°C) 5107 1°F Jlais 51 s e ook soliin (ol
2,5
>lsb slos il -6-2-3-2-2

LsLoa ! ‘5>|)Jo LSL"‘) JS‘» 9 u*’ szjl'].o& Ja....;9...o éLna O e 661.»..40 U"" L5‘>‘).|=: LSL‘") ol )‘ )9.]&.2.9

A0 s b e wSls (ils; a5 (ale (b o Tl sles i bawsie Gl |y 5 s )sldes Lawgte

51- Average daily high temperature



93 1396/5/10 ok —pg0 e

. . 52 . - I s : -y &
FE s Gl yee o Jloobe (25 50 Talls; sles (2 yeS langie &g 3 (b sles Jilas 28 S
Sgb ca i ya5 (19-2) alaly & jg0t b slos il ogd o 418 S

DT, =T, -T, (19-2)

TL g 0gd o0 a5le gilug, a5 ol b o ailyg, slos oy yiinn bawgin Th o >l )b slos <3l DTp oyl jo a5

el 53lgy yoe pd Jlo ole (2 50 g 53 Ailig; Sles (7S Langte

P52 b5l Sl S s ~7-2-3-2-2
5 5 00 4l 65l 595 2 6 R5,L sl b Wagysmel b VT ptle S35 51 5L asS i
WDeos oolaiwl (29-2) I8l lgi e 202 5L

52- Average daily low temperature
53- Wheel load tensile stress



94

oy v g ilwsy 5,/ g 2] (2 Ipb SarS])giiiws 1396/5/1¢

D (in.) «J1> ceols

N T o L .
e Sy akalll o be Jlae aw cnlogd oo a8 5 A0 )3 (u> s aw Job slas S (AL Sl

3 600
1 2, (Ib) &2 5L sluko P50 Jodll puSe gy i
k (pci) yis (|- 550
s/ |
l
'lllq, — 500
/=
,Iu" |
ol 450
& / i
L]
S/ |- 400
— 350
w3
— 300
EXAMPLE:
6— L 250
D=09.5 in.
WHEEL LOAD = 20,000 Ib: #
_| k=170 pci s
SOLUTION: \
i 5,=230 psi L 590
4 150

& 3 51 AU S G e o905 ~29-2 U
(1in=25/4 mm 11b=4/45N=0/454 K g 1psi=6/89 kPa Ipci=1Ib/in®=/271IMN/m°)

Su(Ps) &2 5l 5l b S i

% gos b yburo ~8-2-3-2-2

SE 5 @lse g Sl llpd il s iles; Giomaals; o Sles il e he Jlre an Jlasl T o0Vg8 25 3 TS

S55se Jolo gl L5 5,50

54- Limitting criteria
55- Crack spacing
56- Crack width

57- Stedl stress



95 1396/5/10 ok —pg0

S abold Lo -1-8-2-3-2-2

ol s 5 53y 3 Sk 5 (S90S ool S5 (el sl oS 5 alols s

st (93 8) 520 2043 1 syl Jlste SlocS 5 oy alols 1Sl oS 5 Sudo s g8y il o 4 ol
(w52 315) e 107 sl oS 5 alold ogllas Jolao 525 (Sl yms 9 Jeiliy (il Jolao 4y (gl 5 0,
(30-2) st Ly (20-2) ekl 51 oS 55 alolld cpogamo Jlael b (Jsbo 9¥5 w0 yo (s sl 09 4385 515 0

.09..:)‘5,0 oolaw!
fo 1457 Os 025 0.476
1.062(1+ 1000) @+ 2%) 1+¢)
P= = -1 (20-2)
Z10.217 w \113 0.389
X))@+ 1000) (1+10002)

=l bl o 5 ag (psi) o 039, 28 oefis pf S Coaglie f o Jgb o Ko duoy0 Pyl jo a8
L5l b (sinS ra ow (@g8) s 5 dlols X (gul) o Kk Hhad @ 5y blasl oo g oY

ool (@l gl) o 839, 28 L1 Z 5 (psi) &2

1207 -
1.0 4 T T T T,
].
10.0—
=
9.0
7 _
8.0 — 9
7.0— B
1 —.8
o 6.0 _
= 5
3] /\13 800— -
; 280
£ 1 4.
¥ 5.0— 7 9002 1 s 3 3“ —7
5 3, 5 700—
% 20004 3 200 1Y d‘ L
3 40— x. ) 180N 4 %
.l 0006 = 120 600\—" < fsa" —.6
1 Bl o008 | K[Tg S\
3.0 g 500— 1)\
} 15 —5
] e
2 400— L
El
| 3
20— —.4

Sy alols cusgame wlwl p Job Y ed woys =30-2 i
(1ft=0/305 m 1lin=25/4mm 1psi=6/89 kPa)

58- Spalling
59- Pounchouts



oly (b 5 jlwss SIS 5 2] (2 b oty giws 1396/8/1 96

Sy oy jbxe -2-8-2-3-2-2

P sghie nl sl osdie ad )T L 0 DT S5i g (b s 4 bgyye Sllisdle bl 5 S5 ye e
3yl LSl as LT b (Job 0 Xl ao )0 s Sl Al ey all i (G‘-" 0/04) Sy ko 1wl sys
Ao,y umetd ol eS|, ST oye peS ad b oles Koo 1 eslainl b o, 8l YL asyo Sl b b
e ool (31-2) S5 b (21-2) a5 e s ol s 393

f
0358(1+ t )1.435 (1+ (p)0.484

P 1000 - 1 (21-2)
0220 (1 4 Ow 11079
(CW)™ 1+ 1500
il e (20-2) alal) jo Jble sla yial,b asile b el )b plo ool (z0]) S5 Lo,e CW (] jo a8
10—
] T,
09— L
.OB—: T —9
07— B
06— ._]):280 800 — 8
05— D240 ] B
i ':Lzzoo 3 700 [
4‘104-—%3’? am-./ at ??00 iﬁ
S &E“ . P 1 i
08— = 12 a2 1\ 4 [
~ b 82— 120 1)800 !
U S 2N S
.LT) E
02— g—8o e |5
— 500 —
—4
400 —
.01

Sy Py skre wlil p Jeb oYed duoy -31-2 Y
(lin=25/4mm .1psi=6/89 kPa)

Y9 (5 lre ~3-8-2-3-2-2

3 st i (sl 5 se el lomo 1 0¥sh o5 s St st 5 Pt pae 5l plizabl
g oo ool 8V o L8iS Cunglie 0oys 75 5l ob anly

SA00 o5, 5Y58 (6l s iy Cnglio 5 55 Shoo o3l o 1, ToVsd jlone 25 Lawsgie yolie (29-2) Jsir
5,Jaitiusl Ly ASTM C496 AASHTO T198 (el luiliasl ool 35 s epdincs o oS Cenglitn oo o Lt

Dgd oo cuans 0047 o Loty o)l Lo

60- Fracture
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71- Hot-Mix Asphalt (HMA)
72- Stone Matrix Asphalt (SMA)
73- Porous asphalt
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77- Anchorage devices

78- Stranded cable tendon
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79- Roller compacted concrete pavement
80- The U.S. Army Corps of Engineers
81- American Concrete Institute

82- Average Daily Traffic (ADT)
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83- Design Hourly-Volume (DHV)
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96- Shrinkage
97- Early-entry sawing
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99- Surface drainage

100- Subsurface drainage
101- Structural drainage
102- Ground water drainage
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1- Subgrade
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7- Liquid membrane curing compound
8- Bond breaker
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9- Aggregate Durability Index
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13- Hydraulic efficiency
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14- Aggregate Durability Index
15- Clay balls and friable particles
16- Soft particles
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33- Friable particles
34- Acid-soluble Sulfate
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37- Air-entraining admixtures

38- Water-reducing

39- Set-retarding

40- Set-accelerating

41- Mineral admixtures

42- Supplementary cementitious materials
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43- Raw or calcined natural pozzolans

44- Fly ash

45- Silica Fume, Condensed Silica Fume, Microsilica
46- Ground granulated blast furnace slag
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47- American Concrete I nstitute

48- Simple beam with third — point loading
49- Simple beam with center — point loading

50 - Entrained air
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52- Rotational misalignment/ Horizontal skew or vertical rotation
53- Bond breaker
54- Chairs
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55- Tube feeders
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56- Segregation
57 - Batch boxes



yay 1396/12/26 o g o

(S 513) P Lgbno a1 same slagsealS b (35 0 oSl 515 omo 1o lsion |y 5% SIS ssboas
D9l 4zl 5 OIS 4y b ol aUS Dl b i LS aie 55 00,5 as

Ly ASTM C94 AASHTO M157 (clas il ;5 g yoie loaseivo olol s 0yl Poslel oy ags oy =
05 ploel 6044 o Loty Lo 5, Jailil

L3asl wiaTy8 50 o izl s )lols; -38-3 Jgur

(ae33) ololyy slade | oole g0
1 Ol
2 FHINE SO
1 o
3 5958 olge

B oo s slp s b cplasl cele ;o caSe 76 120 Wb oy adg (655 e a8 cud b JBlas -

b Gllcad bl col o3¥ i sl bye o i s sl onlpls sl 2
(LW o..\.il:})_? o..\.'s)'L..q C\Jl.‘})lfgéjjaj 0 4oyl u.C).wL:..\.sLy US‘F"ﬁL""_
=y ywMbwéyﬁjbw&bww%buﬂowbwowo&&wo|9,o.>5)5w)_,—

9 995 4By, S byl 4 bglswe O 5l ctend Tl ol o a5 Ol g dsle ¢ lommws o0 13l sl &yl i

Ol solad 095 15, MalS sl e 2 050 039331 bglie & g5y ol 4y cllinn LIS (e )0 s
13,5 a8lol bglsus 4y sl o Jgl 4l 15 ales! 5l s

o0 4S ey oce el (435 1/5) 4l 90 (655 1o lawl pitan 3 i LIS loj e Jilas -
oS byl Ao az)s (0,55l b g 95500 £505 i 03l 13 (S bglie o O 5l ué 4 pllas 4l aSST 5l g
b sl byle ((K0n) (31555 slopygoi] a5 Cunl (1lS BB (s 005atiS Lo e iy oo aails
545 was oL (6044 okt ol e s lstisl L ASTM C94 AASHTO M157 slas lusbinl glhas) (555 e
8L Caws Rad bgle 4y lg8 oo 3 (55T loy Do

ASTM C94 AASHTO M157 slas lusbiwl ;5 7,000 Lules bl 5wl oS bglies slagysmels b Ldus| -
5,5 &y90 6044 6 les Lo s lsbial L

58 - Central Plant
59 - Truck mixer
60 - Ready mix
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62 - Nonagitator truck
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63- Falseform

64- Surface vibrators
65- Tube vibrators
66- Spud vibrators
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67- Segregation
68- Entrained air
69- Laitance

70- Texturing

71- Micro texture
72- Macro texture
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73- Burlap

74- Astroturf

75- Tining

76- Curing

77- Impervious membrane method
78- Curing compound
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79- White opague polyethylene film
80- Cloth

81- Kenaf

82- Waterproof paper
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83- Sedlant reservoir
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84- Forming
85- Sawing
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86- Shape factor
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87- Joint filler material
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88- Cap
89- Preformed expansion joint filler
90- Polystyrene board fillers
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91- Joint sealing

92- Abrasive cleaning

93- waterblasting

94- Wire brushing

95- Heat lance

96- Joint sedlants

97- Field molded/ Poured joint seal ant
98- Premolded/Preformed joint sealant
99- Backer rod

100- Polyethylene foam

101- Bond-breaker
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102- Polychloroprene elastomeric joint seals
103- Lubricant-Adhesive

104- Preformed compression seals

105- Nozzle
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106- Self-leveling

107- Primer

108- Curing

109- Lubricant-Adhesive
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110- Trimmer and roller

111- Transporting vehicle

112 - Placing and consolidating
113- Finishing

114- Texturing

115- Curing

116- Sawing

117- Sedling
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118- Dump trucks-nonagitaor trucks
119- Agitator trucks
120- Ttruck mixer-ready mix trucks
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121- Slipform paving
122- Fixed form Paving
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123- Auger

124- Strike off Plate
125- Vibrators

126- Tamper

127- Profile pan
128- Sideform
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129- Segregation
130- Scaling/Crazing



ofy v s ilwgy )/ 5 [p) o 2 b o] 5w 1396/8/10 Yy

7B LSl e Logao ellps 4 (2 4y 2l Dl (6l cenlin oS4 (o pal 3 jglaren,

~ el gl bl 935 el 45 (g 5oy sl algs by 35 o3l a4y ayls P e ) S e oy Sloiel (55l
039 425 1 (22-3 JS2) 05 palp o )5l e 5 (orban 2L sloml SV Tendle alaz 5l (5 g, sl 2 Y
e 5 ko ad ) ead ae (2250 (slagtes S ol Jletl s (S ass) ] Y Teeale o

g oo |2l (5 gy szl Sl an oad aiS L2505 Glaptans sk (£2505) (5 gy L2l Dli 5

S 49y 1! Ol jgue yramne —22-3 S

e gl g L]y 9B oo ooliiwl T Leal) los ) 5l S g,y (2l a1 s Ll e jslaiedy

93 ;2 yj_unsodh&a.la_wséa_w(_gj) Losaly o ;090 s0 atein (5,0 paiss Oldes U Losal) flaws

L5 )| walats (gl 05 oo s ((g3lwgy 2! VT relo (slag 2 joa s T)15) (S3ls) T2 olSis )b
P 0SS o Sy Ll e ) bl jo ety Sy Gudile (o 00l s 1336L°)i““> (a2l
S5 (258 5 283 238 6l JS2) 5,5 e 5 oty il 5 55 sy sl ol gl oS 5

a3 o las 1y Leal) oy ) crai Slles 4y by ye 1521 (26-3)

131- Pad line/Track line/Form line
132- Stringlines
133- Sensors
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134- Woven nylon
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137- Laser positioning
138- Stringless concrete paving
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139- Shovels

140- Finishing

141- Floating

142- Straight edging
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143- Finishing machine
144- Tube Float

145- Longitudind float
146- Oscillating screed float
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147-“V” shaped float
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148- Laitance
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149- Vibrating screed
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150- Texturing

151- Micro Texture
152- Macro Texture
153- Burlap

154- Astroturf
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155- Tining machine
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156- Curing
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157- Sawing

158- Wet sawing
159- Dry sawing
160- Abrasive Blades
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161- Self-propelled

162- Self-propelled rideable
163- Push type

164- Raveling

165- Rideable saws

166- Span saws

167- Centerline saws
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168- Sealing

169- Abrasive cleaning

170- Nozzle

171- Heat lance

172- Field molded/ Poured joint sealant

173- Backer rod installer Double-wheeled stedl roller
174- Double-wheeled sted roller
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175- Lubricant-Adhesive
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176- Sealant reservoir
177- Stress-absorbing membranes
178- Tack coat
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179- Fly ash
180- Slag cement
181- Silica Fume, Condensed Silica Fume, Microsilica
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182- Soil compaction testing

183- Concrete consistency testing

184- Solid suspension model

185- Optimal paste volume method

186- Soil compaction method

187- Consistency or workability approach
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188- Saturated Surface-Dry
189- Fuller-Thompson
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190- Central plant
191- Continuous mixer
192- Batch-type mixer
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193- Twin shaft
194- Gobb hopper
195- Dump truck
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197- Highdensity pavers
198 - Manhole
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199- Pumping behavior
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202- Tack coat
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1- Joint seal damage

2- Popouts

3- Lane/Shoulder-drop off
4- Faulting

5- Crazing / Map Cracking
6- Scaling

7- Corner spalling

8- Joint spalling

9- Shrinkage cracking

10- Linear cracking (longitudinal and transverse cracking)
11- Durability Cracking

12- Blowup/ Buckling

13- Divided Slab

14- Corner break

15- punchout

16- Rail road crossing

17- Polished aggregate

18- Pumping

19- Large patching and Utility cuts
20- Small patching
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21- Joint seal damage
22- Filler
23- Stripping of joint sealant
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24- Popouts
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25- Lane/Shoulder-drop off
26- Faulting
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27- Grind
28- Crazing / Map Cracking
29- Scaling
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30- Corner spalling
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31- Joint spalling
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32- Shrinkage cracking
33- Linear cracking (longitudinal and transverse cracking)
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34- Durability Cracking
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35- Blowup/ Buckling
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36- Divided Slab
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40- Rail road crossing
41- Polished aggregate
42- Pumping
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43- Large patching and Utility cuts
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44- Small patching
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45- Resealing pavement joints (& cracks)
46- Hot-pour sedants

47- Silicone sealants

48- Compression seals



287 1396/5/1¢ e —pyla oS

u.a.a_~05 5).5))\) u.a.f..cs aw‘ ad.aj 4.4‘.)‘ )o as (.J) iy (d.”) dLbd.a.a )é C)J...a u.an.a wLu.v‘ » w‘ r:)y ‘J..." ‘Jﬁb
58 e (6,-55,0 po3d (6-4) Jouz olul sl 9d asiine glsa g Of 4l 5 S s (sl

S o LB )l 5 b IS gliid ulwl 1 pgas ol e e ol Ylaish el

D9 g0
o S 5lwgy 30 090 (6505550 P93 (Sl (5 S paeuai —6-4 Joux
e 3 ol 4l
Camdg Cardg
(o o) Sl .
Ol pé Oluay, (g ) i ikt
(@ w) (A asy)
s by Sl by
Yz Y| Yoz Yoz S > Lasgie
Yz Yz Yiazo| o Lsgio s Lawgie
Yoz | o o o oS > Lawgie
Yz Yiazs| Yiozs| o S Lsgie Lasgie
Y| o, o, o, Lawgie Lwgie Lawgie
Yoz | o o o oS Lwgie Lawgie
Yz Yz Yoz Yoz S Chans Lsgie
Y| o, o, o Lawgie x> Lawgie
n a; a; L e Ciens b
Yl | Yz Yoz | o S s Cans
N a; a, o, bgie . iens
a; a; n L e o5t hens
Yz o o o S gt Cans
a; a, a, o, bgie bosie Ciens
al; n n al; S boge Cinns
Yz o o o S Cans Chans
a; n n o, bgie hend n
A, n n al; oS n ions

...\J)l..\; BTl da)l.u (IS SWewW- L curog )QJ@LEI;))Q

5350 Cardg (s A
oo e i el bl g S50 Cundy s
sl il g3l Lo S, (S Cunog oo lis (Ses ax B as 5,0 10 slows JBlas -1

a il Ka K L glatasMa ol oglss g3lug, calites Sledad (o 1155 0 Cansg axili> Dol g0



ofy o silwgy )/ 5 [y (2 b ot 5w 1396/5/1¢ 288

“e Pl 550 1065 dakad o 51 (25550 S i ) aline Slalsd 4y (gl e b carily
03,5

9P e e 3 00 oy diged (lgieas s ile O Jsb 4y oS50 oo 5l golas Jore 5l -2
2gber §rS el 515550 el 5 550 Bae

b e ;3 45 15550 Culd 5 550 (Bye rizeed 5 15550 yet 5 £5 D5z 50 Bllsms ull » -3
Dgd oo Cublooly coads a8 3 Lay o

D g0 S 5,0 oy alold iSlas -4

104 oo ool cds 4 Sledbl ¢ Jol ol j0 sais Clesl slay,e Je 51 -5
090 550 0)ly Wlgs oo DT a5 el 50 S Jobo 51 so,8) O 35 ply 50 Cenglie -1-5
(ol 00 ygdie 5,0 40 a5 SLal g5 g ailocow lake) Ko 3929 =2-5

3o e (178) alaly 51 0T 3585l 50 557550 Caglie SalS oo

%L = {i} «100 (1-4)

lot

3o Sl 4 ol 550 5l sliwend JS Job Lt wogud oo 5,0 0,0 ol a8 el 550 51 Jsb s y0 %L T jo a5
L] 3o JS Jﬁ.'o L|0t 9 S| p.b‘)ﬁ u]

0,5 e s sl lre jleslatnl b lgs o 1) 550 Jore 1o K 3925 jlade

f(wloass Sl 550 5 55 5,0 S i Juad mlaws 4y Slge L) ol 55550 YL @ ank b g S S

L) oo Ol 7u55)0 )0 shes job 4 SLil 5 1> (g)lake g odmnz 50 4 Sl 5 )5 L g anls lawgie
(el 02,55 3985 125550 105 42 (Jg b 3l 5,0 o)l 5 15550 (o el 4 Sl

L) el 03,5 ply 5,0k 00,5 3985 ;55,0 ;0 Shes jobds g otz 550 4 ool SLEL g B g aule lol;
(el 00,5 3585 11550 105 4y 5 00 3l 550 0l500 9 55,0 e (glb @ ol

=555 Canig (o T-4) Jgoem 5l ooliiwl by aoew 9 (SCN) 49)..5)’9 Camdg sae (2-4) abayl, 5l anlsl jo
D oo AT

SCN=1(L)+2(M)+3(H) (2-4)

oo God mhaw b slacaasy slaxs M (W-7-4 Jg02) o Gods mhaw b slacarsy slaas Lol o a5

el (Jl—7-4 Jﬁ"-”) ol ool maw b glacassg slaxi H (u':.ll-7-4 J9A>)
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52- Sedlant reservoir
53- Backer rod
54- Spalls
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55- Partial-depth patching
56- Pothole

57- Spalling

58- Scaling

59- Sharp metallic ring
60- Dull or hollow sound
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61- Carbide milling
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62- Sandblasting

63- Compressible insert
64- Pop-out

65- Styrofoam

66- Fiberboard
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67- Cementitious grout
68- Diamond grinding
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69- Full-depth patching



297 1396/5/1¢ e —pyla oS

Sl )l.u ‘59.0.9 4.1.»49 Wldos @ LQ;T peeey) £5|)'.' as «51“«5?‘)"" -13-4 Jg.\.‘g

L jls dios aliog 4 5Ls 4 )3 o JSlas Sl ey

319358 (&% 3w,

o tilesl FaS 5

o algS (S

bogo | (S JIUT 23513 D g5 (53,955 ) plys 5 5

(ases B sstoos b 5550 b SIS L) Lausgi 20
(oo B (sslae b 55530 (i SIS L) Lawgie (o) * oy (59,555 5
(eshon 13 ssbous b 55,5 s S L) ol ((boles) * Il F3 555 5

Awgy gelmo (£ (53w

i ST S5 5

a; (Sl ST (22515 D g5 (50555 5) plyo S 5

(acshes 6 solons b 55,50 (s SIS L) Lanogite S g

(e B sl b 355 s ISk 5 Y5 (Si5S 1) Lasio (iolas) 26 (Fo)555 5
(oo 13 (s5lus b 55 50 s SISk L) o (dolas) 2 Jsbo S5 555 5

(oS Jomsi | (6 yin ol algs oo o5 S8l b slaely) ol STl b slael, sl -1
..bd)f obml&o&o)b 4.1.@5)‘ b}wsc »)Lq,w.u LS'l)"’)"MLS‘)" ‘..\.\.JL J‘J ‘:yb ﬁ}u&t).).loﬂ‘sJP 4.7ul.~‘> '2

o sbalog o abols Jslas -14-4 Jgus

(30) (9 ba3) abog o 52
3/6 | 3/3 | 30 217 (ocshe) o catied
410 43 4/6 52 175
3/4 317 410 416 200
3/0 3/4 317 410 225
27 3/0 3/4 37 250
204 27 30 3/4 275
2/4 2/4 27 3/0 300
2/0 211 2/4 2/4 375

O 9 Sl 1 j8 e gla by oyl Lawgs Cnl 3 (i (g5lwg;y 50 saud ] Cend pils 5l LS

ool lall aies ool 5l j5lare (ol (sl 053 03,51 (g pslme (silosy & el g il e 50
> 5 0,5 s 4z 30 40 51 ) sl YL lga gloo a5 0,25 plonil iyl 50 i Slides azsliz 05 0
5 Sl yaS oo 45) e 0 (6,50 b ) ISt (il iz (5lag 0520 41 0] A sl (San S Slelas

s se 09 a3l s b o] oz a8 laml o Toai ST s s b S bl b (51 1,3 bl <l s s

70-Alkali-Silicareactivity
71- Pressure relief cuts
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75- Foam board/Foam core board
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76- Cross stitching
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77- Diamond grinding
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79- Grinding head
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81- Slab stabilization/slab undersealing/slab subsealing
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82- Ground penetrating radar
83- Pulsed electromagnetic wave



ofy o silwgy )/ 5 [y (2 b ot 5w 1396/5/1¢ 316

‘;M.)P J-‘lj-'s" OMM}\ O
S (g e P JYWS K RS

S J18 50 Elygm yho pllin JSb (g ye (Suibs 5 590 -43-4 JSs

Olsy o5k 5l s o8 (BT ojlal ey sl legs cal el I ot oole G Sly (Vais = lesms Slégd
5 e e slon Sl S 55y gl 51 o e ooliil 550 sSu0 Slge 0 o5 LT (yysSale b asly
Olow —dle

Slegs gy 550l sl bl 0,55 5 camslio (plgo) Cuoglio 5 s, 5l sl Goy35 sl ooliil 050 lego
oo 4, ASTM C939 / CIBIM s luibil ;5 el cyal plonil ogmes w0 so onlitl 2 iy g 5ee Lialol |
ol el ol a5 Slidas gl il 4l 16 510 ol > oloj el 45 Ys38 oslosms legs Ygans .uns
AASHTO it o z,ate Slalll 0yl Sal 458 Slaseie ol 4l 22 1 16 Sal o5 Slégs el e
sles 03,515 1, M17

4 51 iy 90l (AASHTO T10BM/T106 o il csl silbas) sslit ol 5,50 i o35, 7 (g lid Cuoglin
il el 2 51 ,2aS (AASHTO T154 5 sl gillas) o adsl (oS loj 5 Sl

Sl il ey T sl (S bl 5 Tiute olulr 35 3] B ey LI b Sligs Wy ol
S 09 wlége 5l assliz .ouS I8 aids ;o 490 2000 5 800 e oo b olStws (S bglste b (Ko (oS 55 angs
555 ool Tigloy g5 5 bogli jI suslS oS sl slray 55 o0 855 oolil Sa]

2l s el iy 3 55 emg b S bogbine 515 55 el S, 5l i e sl gl o 590 50

g adlal Ol (T 4y s wolégs adgl LS uds JolS 51 amy (izmes (g ooliciul

84- Flow cone test

oo 5 SIS 2 L 40 5 398 oo 000sS Ceons ST 51 L (POSItiVE displacement injection pump) cose olul> sloce ,0 -85

9 0dy slaceay (IS atws 90 4 e olmlr b sl el Lol o Slee (5391 (sl )33) Sugep laesy ol (ol dasiin 055 o0 455 K0

L (Non Positive Displacement PUump) ceie & olul> slocwy 18 0,5 cenis (FOtAY) o5 slacwy o (reciprocating) i

e bl b ey 8IS A 50 b S ge Jodd S b JLaS | stz (6550 (G0 S b S 50 SU o (Sesls slageey les
PRRY

86- Colloidal mixing
87- Paddle-type



317 1396/5/1¢ e —pyla oS

Jled Sl b 2,5 crmy 5l (0l byypee Gialesl by, @) 4l 12 Gas )l les b olégs 32,5 sl
Iy aads o = 5/5 3ga> o5 sl pu b g dwgn b, Sleh Wb ey 05 colaiwl JSLL K 2107 v 1/72
Sga> 10 5,lud b Clégs 5,5 all ails 1) JB slad jo v9>90 o1 &l bl caiB b Clégs  aled g
oly oo 3l o230 Slge 3,5 By (6l el JSwb Ko 018 1y jLid jiSlas g 09 0 £9,5 JSwb5e 0/5 1 0/3
solitul 4l 3 12 Gow 4 JKWbKe 2 adgl [Lid S 5l wgmge JB slalas 4 Olegs g 34i5 g 5,5 Sibked
Sl o)l sg g oad o Flye s slociil aile (6,550 ISk 0S5 oy Grals jLis 4l 3 5l ow asli> Do oo
ous yi= Elyges el aziliz Sy Eligm 0950 41 Seed ST (5 )lke (i o0 c0uds Ha g sl pas I Ll
ool 005 Sgdane w0l i Flygm Vel 4 28,5 a3 oo 03,5 Aloldy g 0S5, 1,

L G lales aiioe s d9790 oS L 5,0 5l (JI slalad Joxe 0 35290 Ol icliss 535 plSn
Sambarly azli s g0 sl w5 eualie o 5o, 50k o A (sladma 3l 25,5 ligs S ol
WS O9re sl et 5l olegs b ogd ooy Wlg jlxe jLad S las Cod Slegs b 0sd samlie I 5o
Db os ABgte B3 Sliles

Tl Oliee 09t Sl Jlo YL @ 5, S5 Sl oY (I el YUl el sl 85 Slkes (b o
b e e 351 S Wb s cois Sldes yo Jlo Sas

o e 53 Olsin Slss oVl 5 )b g 3l 55l jslatens (3,5 Shibes oS5 3l uy alolidly
5 solome L5 slalas (udy alin b ba e, cnl 0,8 soliiul 9> slaber,s 5l oad sl lagl g 5
iileggo (Bb g e p3 colege 5

elul e 650l e s bl slule aen ialejT IS conts Sldas plosl 5 e ccls 48 15 24
5 Ja8 Lo Jls ;51.00, 5 o plowl o 10 b cotvaos alold 4o g 055 812 j95me (slls (ygmalS (6,138 ,L 51 ool b
() ol axili> oy aslsl 35 o 10 cels Sam |y e pSoslail lgh oo waiils [Lid cod b onis Can
aads a5 Cots Slos (51095 bl Toume il Slibas (o sbo OB 51 (i) sl oy SialesT ol 5o Io
Pl s ges b o plo3 (6,5 ebog Sllas syl sl sl J1s (Senid) (ol e plizman g w05 1S5
Oboamw g dwle bgue L ansl 99 0l sbwl (13 5] &5 plaglygm (JIs St Sldoe (ol JooSS 5l om0 05

RIS LTS



oy (b 5 jlws) SIS 3 2] 2 b Sod))jgiwd 1396/6/1 318

85 15 ¢y9,91¥L -9-3-4

Jls o @Latlﬁm ol b Oldos ol 09l co ooﬁT YU asuin oo,6 ool g gl a4y g JIo (g, ol 5o
1 Jls 9,sWL Sldes 51 IS ol (44-4) Jss Dgbee pll o pj 4 (33, o) Slegs &5 o 9 =

o
O I O — G5

JIs (50,9196 oldes 31 & ol -44-4 s

Sheacal 003y (3lmgy s b (oluoly; a5 (alSim b 5wl ol 5 il 4250 D 51 12eS (g3lg; sloo azuliz
g (550095 b I 50,51 YU wlides ploxil

S bolsee b ol coyw b a39lS (Shglie 5 Cutte (bl 295 51 3255 ooy SIS b olégs adg oliws
S5 s o 590 2000 b 800 s pus L olSiss (S boslins syl (K00 (o5 5 antd sl bl Sloyy g5 5

Slegs gy 55 olil sl bl 0,55 5 camslio (plgo) Cuoglio 5 s 5l sl Goy35 sl ooliil 050 lego
s a3, ASTM €939 / CI39M s luikiul ,3 Lialiajl ol plowil sgou .35 oo oslisinl ()b o bog 3o ialosl 5l
ol cmlin G5 Sldes gl 0l asti 16 510 ol > by s 4 (Vs5m ol olégs Ysone ool
5 JSwbKe 4 5 i 3L (AASHTO T10BM/T106 o lasbiwl g:llas) osliiul o 50 Sléss 039, 7 (5 Lid Canglin
b el 2 51 S (AASHTO T154 o Jasbew! las) o adgl 3,5 b

=l las ol iles Bl (a5 e b S boliee J21s o celes G5l Do sl lan &5 (90 0
g a8lal 0T T 4y s coligs adsl L s LolS 5l any g asliiul

S8 b (SaSd s b (SLod Cuend Bogd S de pe JLa3 g oud plonil 08 4 b gl g Hi>
00 o el slaaY g Jlo b a5 wisl slojlail 4 wb #lygm soc (43-4 JS2) gid JSo Jog 5
A3b o1 5 e b e e B0 sl ey Lawgs o bl Flygm had 058 Ll 1)

YU Sllos jo 05 g0 00lil LIS lomyy 51 JIs (30,5 Slikos wil)d (b 5 (s3los, <8, U8 sl

1/5 S90—> (gilwg; A5 Sg—d 5,35 (slaTsS A oL Olegs il _wgn Al Sy, Ooys]

< r.“f S
slocsilog, i sladl 5 Jo plesl sla i 0,5Vl plie (izan 0,8 )13 VL lons 51 e s

29 @8ly )15 Glomary 5 VL e e Braga I a5 0,5 5,55 (5975 4 b | olegs o0

88 -Slab jacking



319 1396/5/1¢ e —pyla oS

AS1ao 5l solil absS e sl e 5 0,8 ogamme JSwlle 1A &y L 1) légo )55 (o o atwgy jLa5
51l 10 251ae Sas (sl plie bl eagmmz ool s Y 4 (s 1o 4zl ol slre LIS 2 528
0,5 solital JSblKe 4 Les

S a5 2o Iy g0 Pdlal il Slles b 1) T Wl gl iy jlre Jlade 51 Jlo SowlVL jlode asslis
WBigd argns b il ool YU astine ke 3l e e 20 5

15355 loss 3 dule bglie b ayly ot byl 1 51 a5 laglge (JIs 00551 Slkes (o JeaS5 5l o

Wi gy gebwo g 51850 ool (S s silwgy 59, -4-4

Sl by b Oy« iS'g) Y 2l biogd s plnil (s3leg; )b 2598 (IR jelaieds 5159, 25k
b GRllond (i S Jeos

(d5-0) St s e (i |y 5o, e ol potie 5 slosor ol il JSisSr 3 e (45-4) U
olis 4y gjlugy omocans Al a5 alfin sl )38,k 5 e yape 1 0 B0eds ailii LialS 4 by e
o3iwas 6l ((aSy, Jlte 1) il ploml b (4-2-1-2 si) sms Hlai 050 ol sl 0 il JSla
A dlym S8 sloyge sl poceas oolel 0,Lgs (g5lwg, g axsly ol

ssboles i ol glojle Gl 5l asl cauly oo (2alS o) s S lotS 43 (55l slojle slocenl Jons
g 4l Gl 55 oy ol el ploml b o walgs ailS o) 950 4 090 oo osaline (-45-4) ISt ;0 a5
s dales 5g5 jee dslol o |y adds blug (g i slasi ez 5l sz ufaLJ ke,

S83S L adgl ol ol el o pasie 4yl ol b v slog, S0 il 008 (o-45-4) JSs
Sl ©28) SCat g & (g (159, o szl slp ilesy (o) @50 5 boe (2B S5 j9ue 5 0o

e y0 (30

89- Structural capacity



ofy o silwgy )/ 5 [y (2 b ot 5w 1396/5/1¢ 320

P. o
Serse sl
3
k]
4
SRl NG N
k |
5
o \
4 \
9o Repom—— —— S —
?z\ u“jﬁ_l J‘M”Jﬁﬁ &:ﬂj‘ ‘ ‘
VO 520 w_\gclzud;m;il,_grf }
} S a, 5l 0,50 Sl
(8581 5) 551 po ss%ee sla)ly & o
P.ossleog, adal o> cwas ales
P‘,/AZ G5 ey 5 b ol Las ceas alis
ool oslaial J s ol
Gilwgy (Bocwas &lis pals -l
SC. ¢
'3
Al i
) 4
_’J); J)
X 3
) o
-
- - Jlo
3 N 9|V
= 3 ;
9 =3
—~ 3 5 =
Q 9 | O A
2 Nz Vz
23
3%
el

Silwgy bWy pell -0

Silway poe Job 30 SG8l 51 p (g3lwgy sk wyad g (BoCwas ailis Glals legei ~45-4 S

5 (o) (sl iSs) 05,5 59 4 e dran wlas g5 w2 Slasslog, gl ooliiul 3550 slo 2S5,
= sosilas, elgil sl e |y 05,5 93 Gl 51 o g o (Gl (i) law] gl Sy,
2,5 oolaw!

) 90 ) ) ¢ . c . .
S S g, ¢ oz S g, dlwd dw 4 393 Wezge Sin o b Sas ol wlal s o 1S,

- (92N o o .
Mg o et Si (S b S, 5 ediws s

90 - Bonded overlays
91- Unbonded overlays
92- Partially bonded overlays



321 1396/5/1¢ e —pyla oS

L bW ools ;i_; )| 39590 ‘5,..4 J‘.b 9 ui*sj) O J.alf ‘;.....uj.u ol:;u‘ 6‘)‘.‘ 0d s LSL“u:‘Sﬁ) 6‘)‘.’" rali:.:o
odipw> il 1 Sg, sl Gl aS J 00080 co sbml S e g 4z LS (gilug,y cud ) s 09 e colaiul
. . ) 903 ... c.. . ¢ -

9 05 S 9y b iz 50 09,000 4 TIojaign WY SO wezge S o b 45y, (St ) 65 ol> jelaied
o3 (57 Sz L gl iSs) L iSs) pyw 53 50 WS (oo Jos i 03l 95 g0t 05290 (20 J1o
255 o )8 05z i I (6, Laiiue (155, dojaise Y Sy b otz oole S 5l oolil

i Sr iS5, -1-4-4
Sl osle (K S92 90 (i b Gl Ll ol Cansg 4 g0l g0 b oolainl 50 iSg, £9

(57 Fotaz 5 ootz pef cosinz) (S 1575, £55 4w 5| Sy o (lsise lojlo ol 3 286 1y slals

A ol sgasme (haw sl o> L S slojle sl ol > il sgzae gy o I e 10,8 olaal |
sl S5zrge (s o azsliz oged ooliiul (2 (159, £95 dms 2 5l Dl o0 g yrand gl > (nl ST by
S5 Sz b la Sy g osiinr S ASy, Wil (ob) Sad b (5o )55 pasile) wad lojle slagl >
S 095S F Azl )0 g oals (A5, 5 i3S el dbml Eely iy b 0 0gzge S 5 155 0g wales el
abls aalgs ol e 4y 1, 1Sy,

S5y &8 onl Az (Jg 0,5 eolaul wszge (gilug) SIS 5l Candy o sl Ol |) i 8 Sl S,
53 gyl 31 o o b s sl Sz Stz Ll a5 51 Slo iy, 4ol i Ysane
el 35,

S La 1Sy, g95 ) Jee 0 o (i (St b slo iy (S (le 0 Cuabl pac 4 axgi L

.JJ?.MJ‘SA oolawl

ol (o g S, -1-1-4-4

£5 3 Ygoms otz (2 (555,00, aslistul (2 55lus, Elyil 3 S o (sl s |y oo (S 25,
51 oolitnl (45-4 JSo) ail wgs 39290 (s3lwg, Slojle Cundg 4T 0gd oo soliiwl sl 10 g cenl osle i
Cualid 0gb o (SwizH Cuglia il g (Faiily CodS d9m0 b slojler Comdg S9ap 4 p2ie (155, £95 0
S a8, o sy (255, sl ) o sz el il 150 150 (s Ygmno iy (2 (25,
ol (B e ko T5 o3l 0 (255, ol citly conliols STkl b (s )lgpenls aiile (slaibsy 5>

93 -Bond breaker



ofy o silwgy )/ 5 [y (2 b ot 5w 1396/5/1¢ 322

S i O9—gp 000 (o pend Jold (S sladls sl p edinr (S (A5 2l Slidee
Sl (35290 (= IS 5 5Sgy e (Sdimez bl 1) saiilinz o3l 2| (3l @0 50) (b
el (652550 5 5,0 obml (S A5y,

[gb o5 0aliul odtonnr i A5, | 125 Slge o Ygens

o b ol Gausns g ogzge Jlo culoy a5 bl ol 508 (T sgzge JIo )0 550 (Sadio 3 g (F9,555 5 Jlade -
il pibolizl swax

L oD ($o,00S5 5 aile) ail 03,5 59,0 plgs 4 bog yo i e 4 34290 o Jls by Ploras! -
(5 25Ty glaailocSin

Bl ;50 3590 il adl) wils (SIS iz S (55 Sl sl sl lady Jome o Sf3T glis )l -

(s o) oo (155, Caalies Ygono |5 a8l o

O (o S 9y Caolius 2l yb -1-1-1-4-4

g g0 okl (4-4) alal, 5l eainz 1 (s3lg; >k sl

Do, =Dy —Dey (4-4)

Detr 9 ooia| Sdls joe sl 5L 990 (s JIs Cwlbes Dp o 23 (259, Cwlies Do oyl jo a5
ol 39250 (53lwg; 3o Cualius
(D) ouia] Sdlyi jgue sl 51 9590 (St JI0 Cenlbinds cymuni = Al

yden b x5 Jole Dr jlade eess sln

(s 55 e (Seibil Jodll oS o pd (peens -1-al

3 oy b (FWD®) las o e 5 2l palesT s 5l olsios JIS 25 350 JanllonSe oy mets 2
L, ASTM D1196/D1196M s Jaibiwl Gllas amio 5,8 5,b Gialiojl jl Coaad otz ;5 el il
ool 5 glad ool s ol oo il ywyiass 5 cos 428 Sl azliz 1, oolizsl AASHTO T222
s 30 Joall nSe gy et (6l (1-5-2-1-2 i) pgo Juad 5 sl sl ()5 slotg, 5l 0595 ysbis
0,5 oolitul i oLl

oS5sd Uy 55 g il et oolgd cymizmad sl o5 5kS 4100 s L o FWD olSiass 5l onlicl plSin
Sl b e oLl (ls Can #2) adis Llog )15 202 oo 40 5 520 300 530 (o Ysene FWD
251, ASTM D4695 5 ASTM D4694 (clos bl 15 FWD 6lSiss Uy 55 5l (6 ,u505uil Logas o yiden

! 00

94- Reactive aggregate
95- Falling Wight Deflectometer



323 1396/5/1¢ e —pyla oS

el Gliee Tzl WD olSiws Sl oalitl b (K) 05250 (3lmgy yhams (Sealins Joall nSe oy a5l

s WD 155 s (6 J35 1, 55 o 5 a5 90 5 60 30 0 Jolgd 15 8l slocygisss 5| i o 50

(AREA) * 5.5 4 cal clisl auls’ corlus oll s lanssio obule e (5-4) ala, 5l 0olizul b upes 055 oo
93,5 0 dplone

AREA =6(1+ 2%+ 2%+%)

0 0 dO

(5-4)

5 mm) e g g il slosl aulS Colie ol 5 bwgie sbul> jlade Fole AREA el )b o 4o a8
ol 90 560 30 0 Jolss jo 2 8ly slagysbsts 51 S 2 50 bl Gliee o 4 Oas 5 G iz o
5 (21 32 5 29) ;e 5l BL B 74 o oIl oy (612 Yoo AREA i ol (&1 36 524 12 .0)
S e

glats (olal 1 UK ol ligo Cwoay (46-4) S 5loolial L s ) S50 (Seslizd Jodll nSe
5 i b 268 5,505 900 b sla by (sl ol ol ly) o 5olS 4100 L lodie g yie sole 15 4l 6,135 L
g3l 59, 51y b 0y9e L b yblie polie (ot Sbiosr b (2hogsd b olyi e (4100£900) ¢ ,55Ls 4100
355 dalons 0,55 4100 L & by 505

(K) S50 (Soalins Jodll Ko o bansgio 5 b (S 1giSy haie G (61 (159, Cualins (Hlib jglaied,
g oolatwl adade o] 13 sal yilesl slaJls

3,5 G | ool Cewods  Solins Josll oS b cand (B 50 Sbin] Jardl oSe o 15 s sl
58 ool (0 o pgd Juad 50 &) (b Ll 55l (sl plgiise (Slin] Joall nSe oy

(Ee) 35730 (o JIs amnia¥l G p5 anss =27

EcD? el )y ozl (47-4) UK 51 oalitl b o3 al> o 5l 5o (Sealips Joall oS oy 0 oo Sl
Wl oo sty (Bc) 39250 (0 JIo aitmnia¥l 5 (D) 39250 (i JIo cualies nsls L 1o b s g

Ee Jlocie 426li> <l (8000000 psi Ls 3000000 psi) JiKusbyKe 55000 b 20000 oy Ygans Eo oo
Tl oalidl Bt 15 8 yme sz b Sy Cenl (ySos el oadh 4L 03g9ume 5l 1>

g0 S JIs Cales s o Uas (1

0S5 Jome 40 3 gl g pSo3lul (2

s sy bl (S (3

Lo s (o) atmasioll i lawsgie 5l ool B loiSy alain S5 (sl 555, Culis (b slatess

g oolaiwl alaie QT I em&u)”l

96- Deflection basin area



324

ofy o silwgy )/ 5 [y (2 b ot 5w 1396/8/1¢

0.001in.)

5 9 <l 2Slas (o, Mils (1 mil

26
24
22
20
18
16
14

—
o

o N B O O

100 | 1 k=30pc

|

_____ 900d pounds

N\ N\ P

\ \ a ={5.9 inches

/
e

150

23 24 25 26 27 28 29 30 31 32 33 34 35
in. (AREA) 525 5 <l buwgio
Saolia s Jodll ke o g cuund ~46-4 IS
(1in=25/4 mm J1b=4/45N=0/454 K g 1psi=6/89 kPa Ipci=1Ib/in*=./27IMN/m?)

N -
N \
200 | N \ N
250, Nl N o
300 R NN NN
SIS N N N
500~ | S~~~ N N N
1000 | T IS N\
I e —— N\

36




325 1396/5/1¢ e —pyla oS

PCC ED?3, E psi, D inches
1.0E+11 e

F s F A F T
I A F i
AV AV AN
A7 AT AT
a =5.9inthes ////7/”///‘{
Hpoc|= 0.15 /
1.0E+10 = ,,/,é A
— >
s 7T 7T 7
.»-/ //
1000/"’—/,// s
500L—"1 f//// yd
1.0E+09 ==
ann = ol e
LT /
annk. =
=
100 /_,«/
K = 50 pci
1.0E+08 poiL

23 24 25 26 27 28 29 30 31 32 33 34 35 36

iN. (AREA) 505 g il Lauwgio

i IS il b (i —AT -4 S
(Llin=25/4 mm 1psi=6/89 kPa)

55 Jea 5o 5k JE g po s =3l
Lojyo (S Cundg saimolis o a4 o5 olosys Joxe 50 (IPCP) o0 ook 56 31 (i slaesslos; sl
S JUl 5 S el ogd go (S o3luil (6ld Conm £52) 4l by ()1 £z mme o b JUI e carsly
39 6L amio a0l elate opl (gl 05 ploul il ;1S b oS sile a0 25 Tga sles a5 sl e b
axio 35 e 50 5B g S8l e Sl cpl o a0 b eles (1351 amio ad 4S5 15 18 e 4 50 S
JE! soys (6-4) alasl, 51 ooliinl b (w395 o (5 S 05l (65105 b 55 10 51 e il 30 alold ;o 5 (5,135 ,L

.ob;‘sa CLH..JL?LA )Lg

ALT = 100(%) B (6-4)
|

g oad 5, F,L b o s gl A cais I8 L G,b b s s el Ay b Jll as s ALT o o oS
el IS e ol 0 B
8,5 dnlos (T-4) abaly 51 lgs oo 1y JIs ias 2ol ey loie

B=—22 (7_4)



oy v g ilwsy 5/ g [ (2 Ipb Jadl])gicws 1396/5/1¢ 326

3 s e gilw 30 alols ;o 5 6,135 ,L 35 00 45 oad (5 ,Sojlail 13 g 2l e s 5 4 Oz 5 o )] 5o oS
O3S oo i 115 5 1/05 s Ygone B jlodie il 6,135 ,L 55 50

Ol 5o eadtalesl slaye o )b JUl lie bawgie Il «oalpiSs alaie G 0 (155, Culd (b gl
g oolitul glaie

(18-8) Jpos 51 Js JLi5l oy {IPCP) oy ool 5 5 ot sy sl
Ll oo Cawons

JPCP g4 5l (s 3wy 5 JUl cu o -18-4 Jgux

(J) S JUisil o i Hb JUssl we o
32 70<
3/5 50-70
410 50>

gy s (53lmgy Ly e Jlb sloS 5 a5 (258 ool b (CRCP) disy grlae (12 (slacs o (5575, sl
g ge 42,8 115 0 206 5 212 1)y (3) 5k JE! oy aie Wi so s
(05 50 dmog p90 Uo9y) 125 Slohs, 5l (Ko 5l ookl b ag2rge I oty (SidenS oy (yens -4- il
to351 Joeo 3l ye il 15 jlab 4y SloaileS (55 oo o (S ilojl plorl -1-4-all
i yoé itS Giale3T Wl (59 5 00d s I oo 51 s il 1D Jlab & aile (goluss jsliie cnl ol
g oy S gl ¢yl e o Ly g s ol ASTM G496 / CA9BM o Jastic 5:bo

2,5 (oo dmle (8'4) alaly 5l o (SseeS
S, =210+1.02IT -

sl (PSi) o g5l 15 1o 4y (gloosie oitn yud oi0iS Canglia IT 5 (PS) (SiseenS oo S ol 0 45
SialesT alssl 51 Jols zulis) weSms Slwbs 3 osliinl b o 15 dital] oy (uns =2-4-G)

(9'4) 4.‘0)‘) )‘ ool O 9 (FVVD
: E
S = 43.5(ﬁ) +488.5 (9—4)

ol sSin Slonlone 3 ol (pS) (2 s el o3 E 5 (pS) (S s § o] o o5

3 Olomisme bl bl 0y s 5 Zl anlS o (S5 a5 (bli o kaid |, (CRCP) diwse o il &
3,5 dlore wgSiane Slowloe

2! (800psi 1 600psi) JIublse 5/5 5 4 s Ygome (i (KidenS oy

(APSI) pocwas il ailis cyuns -5-all



327 1396/5/1¢ e —pyla oS

Sy (m3Cuen ailis sloe (Pr) 575, 5l o aAlolddly (5jlug; (omoiuwns ailas jlade Wb jslate cnl sl
2395 (P) (samy yeess a5 5

(LS) v9290 o bBASS Lol i il cprns -6~

Lyl, o ccdlo, S Slulis FWD islaesl slssl L lss e |y ails alBass Lo cdl aS 50 slaasss
et G e b I 4 S5 55 5 S8 lagai o) b o0 |y (CRCP) dtwgy oo slosilns po (2545
wlols a5 S5 Lyl s ol antee bl lyieds wi)ls glabasde BB 55 5 cdl a5 bl wedl> onl j0.0,8
by s Jle W3 4 I s lbee L olgion | 99790 silas) 50 (AT Lulyd cdl ISt g n
LS Jlade enlple 38 4S5 (s Y (3, SalST s o 39800 (5% AT5) Clind (o Al e 53 5903
D9l o sglaie yho

Jabd 50 gaie e wlsl 2 (Co) (8585 o yo 5 (So) (IS Slome B2l (R) Gliabsl bl yens -7~
f'ojé

335 drogs il (Silag, (o abeye o liebl SeblE ) Bilise wlsie 555, (b ookl ot
09 00l 039 1y IS JLas Gl il g 0o j0 95 jlcalsl culils 51 i (15°g, (ob sl

do yrass 5 ()55 likos 3l g 1) (3525 y30 50) (b ) (8825 kB WL (1S o pS pgas
93 el (b s S0 53 S ogg ains ol oS5 b 55 Uome o B IS b S easay ol 8
ydise sglite Lyl 8885 oy (b nj (SR CeiS (35 herd Sl

S e 1S, 5l cal 3 a4 5812 5 e jeme sloawi s -8- il
L (15-2) alal)) pgo Juad ;5 45 (i (g3l >k loged b aba 5l eolizal L VL Sledlbl (sl JLast o Ly
B9 et Dy el )b e el oo ail1 ((14-2) Ui



boly (o (5 jlws) 5)IM5 5 [p2] (2 sk oty giss

1396/5/1¢ 328

5 silwgy !y D raani Syl -19-4 Jgur

S92 g0 iy JId Clasice

sl K o g Ja8 )b JUsl oK) Jb JU! g g9
(CRCP

(b g 0,80a b Juate i) il g5

b 4MPa) 800pSi b 600PSI <y Ysars) (S ) s oSienS sy
(5/5MPa

8000000psi 53000000 PSi Wlls o2 sl2) (B) aania¥l co o
§) 5SS gas s sl 5 (55000M Pa s 20000M Pa)
((20000M Pa) 3000000psi

() b Jusl oo

Sl

b bl e 0,90 (b s oan] jo el JE a5 582 40 slaws
(Nf) w5 e

K2 g (BB AST byl b

P (Seald oo

B0 (s Yyone) el 3o (Saoliss oy i) e (Silil
((2140MPa/m 1 14Mpa/m) 500psi/inch s

ye ol dand CaS b (b (250 61p) (Co) (o255 oyl
(3980 435 Jls 01 oy

(APSI) 20 cwus ailis il

(P1-Py) eyl cuoss il sloie (lod caons il

R

(R) >k plebl ki

(039 Ysons) (So) SIS Jhore 31,

ouin (glojlu cund b5

oS g 3] 6, 3l ool o el 15 a8 SIS sl o I Cwls
5t Sy b i o5 (14-2) s (15-2) alat, 5) (D)

(_xﬂsn Cawrddy ol 00 a3l

Dt =ch><

E

dur

(Deff) 392 90 53w 330 Caoldesd (i — 0

155 s oolitul 5z b as S by, 93 5l (Der) Sszse (g3lwg, Hhe Cunlius yuand lp

5(5)1“’9) ms P &5) )‘ oolaw! L: (Dgff) Sg>g0 Lg)’l.wg) )JBA Cals u.u.su '1'9

xkyxD

gy oo ool (10-4) akayl, 5 Dest s sl 39y o) 5o

(10-4)




329 1396/5/1¢ e —pyla oS

o Fra g pled Joos co b Fau dos 5 g 150 Joawi oo Fio g 09250 (o0 Jlo cuala Dl yo o8
ol S 5 s

a0 5 LS 5 dagys 5l ol lSial slanS 5 55, 51 Jloel jslatans (Fic) oS 5 5 o0 s oy
(ESgy Sloles 5l 8 050 e aogi ol (359, Slides Sl B8 05290 (g5l 50 00l st sla Kiwsil
S oS S0 s (aaSTls slaalsSin jl 26 lagls 5 S8 D GlaS 5l 1) S 5 cogena a0
S =l Fie Jlaie Ojgmo il 10 aisd e o canlie Dldos b cailos S oloul 59290 (g5lwg, jo (KIS
de ) e Ao Fie Gesd Gl Bl A Bl (2575, bl 1 3 e ol )3 pled jes azslin Lol walys-
D90 50

350551y slaaloSaw 5| (56 o5 b JSED (F2)55 S5 5 g i slagsilug, sl -l

(el 0 1609 Ll 10) bile ;0 o0l yaond wogane §yd Sloas puens -

s ble 50 oauis s S5 olaws -

bl ;o oauid proad (Sabgl g slass -

tkacshee 29 51 i o ye b slag ;e s 4 blal )0 slaws -

Wiloads Al od S5 0 Sore jo-bds 9290 oo Ko L a5 oS 5 g mhus g9 51 0 lasilog, o
D9 ged bl

g ga oaliiul (48-4) ISt 5l Fie (et (sl 135 slagoly S S (s 3l g

STy ladloSin 5l (26 ol b JSimD (Fo,55 5 sl (s slagslug,; sl o

Ly s 5 00 byl Al plgd s bogs o Bluce 5 bl 4 o0t yrens slo o5 slows Sl ol 5o
oo it P il (48-4) S5 Jf oo

Slate sl STy laalbSw b oD (50,558 5 5l b S 5 L bey,e Sads > sles azuli>
Dgdige 43,5 Sl 0 1l Fie sl

5 b (A L JSimD S5 aile) plse L bas e sla ol 31 Jlosl sl (Fau) plgs o

208 o0 Joe (20-4) Jgaz sllae oo nl s (slp 09 0 4385 515 50 (15505 Ty (slaalo Ko



boly s s jlwgy oIS 5[] o ol Sodl]y g 1396/8/1¢ 330

20 40 &0 B L] 120 140 140 180 200

(ol 520 1609 Jylo 1) Jolo 30 S 5 5 gmro (o658 5y Ol

Fic yohl oeeni -48-4 Jsb

Faur D [y -20-4 Jou=

qur

plgs g9 3l (3 Cardg

1

Sgd ad odalie g Jlo o plss S 5l slaslas

0/96-0/99

S e D ogg S5 0sms

0/80-0/95

(99 cod o0litanl odimz (159, 5l bl ol 5o Vsars) 3,5 3925 Sabo > g S, 5

Sl g 42,5 415 0 gz se o j0 (S oS 5 I Jleel gl (Fra) (S (o3 o oy

= slaslos, 1) (Saighew b ()0 ool s Glasilog, ;0) ($2, SS 5 jlake cmpd Cnl e

Jsoz Gillas jslate ol (10525 oo 513 S we sl oolidl 5Lt (6,108 1,85 51 50 piiny o (atwsey gl

90 Jos (21-4)



331 1396/5/1¢ e —pyla oS

Fra <o 06 omni -21-4 Jgor

Frat S S Cardyg
(wloas sl 15 25Ty sloailoKinw b D g9 slacs 5 51 10) conl o5 [ Fais Flygm b (oo, sloS 5 saws
0/97-1 Slo3 938 3 o Jls ws 0 5> [JPCP 5L,

" bl s (Saiglyse 4> CRCP 5L,

(wloazs sl 15 235 Ty slaailoKinw b D gg slaS 5 51 10) conl azgs bl S #lygm b oo, oS 5 oo
0/94-0/96 $ilo3 55 55 b Jls 0w 3 15 55 1JPCP s;Lus,
"Ll s Saiglyse 12 54 :CRCP g5bus,

(wloazs sl 15 235 Ty slaailoSiw b D gg slaS 5 51 10) conl azgs bl S #lygm b (oo, oS 5 saws
0/90-0/93 Wlos 555 3 laJls ws 0 15 < [IPCP (3L,
"l s (Sasglyse 12 <ICRCP (g5lus,

ol 70 1609 Ll 0™
7 o fe (s "
¢ od.:l.‘o‘ﬁl.g BBt ) )| oolawl La (Deff) SS9 g0 G)LA.AJB) P Caolss O '2'&74
Dg o dpmwlone (11-4) alayl, 5l oolaiwl b (g3lug, odilondl jae lacl gy (pl yo

N
RL = 100(1—N—p) (11-4)

15

5lwgy ook s 5l sy5—e (5 812 5l j5me slans Np g2 50 (55log oailadly ae 000 RL (] o 48
U8 et (53l 4531 sl oo Lt 5 508 (53 BI2 3l pyoma S s Nus 5 25, ool 31 5 b 5350
O g 1/5 e 2ocwas Al 15,8 UN1s (i (6l il oo 09 (1/5 plp Bolwas 4.;L;:..s) oolaul
ol ! (sl 00 4l pgo Jad 10 45) (i (g5lmg; (b 4 bgye Jloges b abul 5l o0 50 el
D9

(gsi’«e-*—‘”ﬁ y2) CF yal )l bl (49-4) JS ) zyoie Jlogas 3l oslil b (RL) oailadl yoe crmnns 5l
008 g dslone (Detr) 09250 (53lsg) e Cealins (12-4) ala, 5l oolitl b s 5

Dy =CFxD (12-4)

sl 09390 S0 I CslBes D g sy p0 CF ()] o a8

9y o=l 3l ol Deit Jlaie (ol by w9 ood 438,57 Jas )0 (155) Slibee 51 13 Slans ST ) cnl )9

g oo yidion Dett laie g ploxil (1579, 5l 8 Ol poni axilinz (0 & le 4y 0045 aalgs il j(Saladlos

97- Remaining Life
98- Condition Factor



booly o (5 ilwgy SIS 5 [y2) (2 s Sty giiwd 1396/5/1¢ 332

—
“'-.__‘____.‘H-‘H‘-‘

0.9 ""“a.ﬁ_\
; ™
» 0.8
? \\
€ 07 N

0.6 \\

0.5

100 90 80 70 60 50 40 30 20 10 O

(ae059) ologdly yoe

CF oy s -49-4 JsCis

23 oo L 1y edims (o 159, 8l Darr sl )b dvslome 4 gy e S )18 (22-4) Jya=



333

1396/5/1¢

5 B3 lwg ) edums (S W9y 61y Dett (yad S 5,8 -22-4 Jgur

SISyl fual

Gilwgy Cardy (o W9

....................................... = *J:\,Le 53 00id yrend Lgure (lag e slows
....................................... = Fole j0 00is pons S5 slaay
....................................... = 0 pand (S o gu Slia
....................................... = oo 25 5l iy (oo b las,e s 4 9gzge boluadl 5,0 laws
....................................... = Jle 3 598 lagl,5 olass
....................................... = (48-4 Jss 51 eslil L) Fie

(02 alym 1 ply oo (ol g yoass cogome (25 plas aziliz)
Faur <o y6 ot
(Fou=1) o5 sos sanlie iz JIo 50 plsd JSta 51 glailis
(Faur=0/96-0/99) Saio,> 90 D g9 5 5 0929
(Faur=0/80-0/95) s ,ls 3429 Saiss 5 5 (53,955 5

...................................... = Faur
Frar <o ypé omnd
LD g5 slos s 51 )9) col o (Fad ¢l b (220 oS 5 sass
(Fr2=0/97-1/00) (ssloais slomy! 1 28Ty (slaailocKin
€55 S 5 Bl o) sl azrgs B (S gy b (250 SloS 5 205
(Fra=0/94-0/96) (wilosis olow! 15 STy slaailoKiw b D
g5 oS5 Sl ,0) sl dzg JB (Sud gl b 200 oS 5 2uss
(Fr2=0/90-0/93) (ssloais sloxy! 1 28Ty slaailaSiw L D

...................................... = Fra

Det =FexFyur xRa xD =

owilondly o s,
B B 3gge s3bog, b bas 5l sysme o5 812 5led jemme slaxs) Np
...................................... = (5 ol 5
_ ailzs Sl sl ok s 5l sygme (5812 5 )0 j9me JS olaws) Nis

(355 15 ply 53les, (2les (BOCwas

15

el 20 1609 JLe o*




ofy o silwgy )/ 5 [y (2 b ot 5w 1396/8/1¢ 334

sy (i GBSy 4 byrpo 2] Ol -2-1-1-4-4

S92 g0 6}Lw5) C.‘a.m ‘S}L.veoLoT -l
S aY as paake YT pile 5l esliiwl b g jued g0 (s5lwg, b G odins 1Ss, sl >l 5 LS
S e T .99 . i . .
slonl g 59, > Elgl o b S 5wl Sldes (nl 0058 7 25 5 0 ol whaw (i)l ep ) S92 50 (5
3 Joore slao] b 5l ales 51 (WL Ke 41/4 51 o jLad) OF ol jLed b candboiw Sldas oozl 00,5
100

s 0 oly 3108 )18 e 6):“"&'3“’450 6 150 alsls S b ol b awle zsl 56 .cwl bLs )| !

o yomie Slhilee (pl a5 098 S8 b (Jg 05 eolitul (g oe 35 99290 (3lwg) 40 (P25 5 2 haw Sl sl

Silwy,y w5l ; slac 3 Cedbiw loolaiwl b sl o (ol 5l as 100,55 (g3leg, yo olym ol
g o0 Sl 95290 S0 maw jo yie o 6 Blas cwls 4 ol ol)m 0w 15 Oldes )0 0igd asils
o35 (23-4) Jgoz 705 4 35290 (0 Silusy 40 39290 Sl Wb aiinn o 555, sl 5 3

Wigdh yeasd Wl ooz (4S5 Ty 5 e &5 (S IS 5 S92 90 slaal 5 ~23-4 Jgux

o £ 98 LT
JIo CRusni b es alog b slas'y
(s aloy S g
sios o)l b ies dlog 50 S b S
(hos alog waere slaalog
1l sla o250 oloxy! o sl (S
boiye 42U 3l b Jlo o)W | el

il C g 0,8l b L Jlasl o Koo of jad 4y 9 (20 £95 51 b log 0 ool oo sl s (aigai o Bes dlog
.ao)f ua)i)l} 4.;.....»9...1 @...MA (SA-AJ 6)L~45) la 9 ol M‘é).;
15 0T szl 5 5 ools 8 s e glaojle Joee yo auls blail slojy b 1% Lid o0t Slgine (gl

99- Rough

100- Cold milling

101- Edge drains

102- Pressurerelief joints



335 1396/5/1¢ e —pyla oS

o ol Wb 1Sy, ploul 5l 8 calsl anisls 0929 wdbaSTy olge e Joxe jo 1 ioren  iloads Jlo blul

g (6 S 5y lsazxe 9 0l ol

39790 (S JI8 9 (S 9 (e (S Wy dlml gl 2 ol 00l gl 2l -0

318 (o 09290 (S lg) b (A59) colin (Swgm 4 (53 3992 B odinr (55lug) llao 5 Sles
L plor 5 ol olégs canle 5 plar =0l WMo 1 (s 00 9290 (53lwsy 5 G559y Omt (St Sl (6
clas an wosliiwl 050 Sl g Slasin paar 0 .0,5 colaiwl o5 (4....)95\“.49) SloS b slcws
Dol axxl e Jlo Sl jo z e

Sis ediilbnz ool 1Sy, sl s o asslis g o 12l (1S9, syl 5l S s jo casilans cole
o 30l sdilnz ool glyal 5 L8100 )5 150l o cole b g ol alils  oaiilans oole ol el ool

Aol KiS 09390 (5l

U9 SRR Clbles —
D=5 8 azg )50 Wb (S slasileg, i (i Sliles )0 yaie DllasMe (35 iy Slikes sl
BISELIS s 5575, (o 5o o slonl slya 335 cn drost rizmed ol yin hos 60 55l 555, o cendlad
il JSablSe 25 Bl (555, (o (6 Lid Cnglie 4 sl slme (ol (1575, 5 i iy ses il oo

Bk oad 52550 L g seed 5 by

-
slaml o g0 (I S 45 T e 4 )l 0 ool iy lacsils; 59, otz (5 G855 szl 5l oy
Slaghy Goe wgb sbml (155, 10 @b by (o U1 10 S92 50 (Job g (250 by b Bl e )s b e
ol 15 5] ;S 5, el sl 30 s sl bae ol 555, ol o a3l &, ol
5t Lo g, sl Bl s e aiie ity e lon 75 5 ity il 515 553, b 5 ol il

Db ss Jos

9,5 oolaiwl 0aisS mhe slao Ko L L Jlasl o Shs 51 auls (iSTg, 50 0als o) (slag o Jowe 4o

202 sL25y0 ol (555 00l 12 edtnz (155, 50 Wi bl dgy mle £55 51 25250 (55lug; & (olKin
OS5y als aal 3 (Job e p cinsy mhos (5ilug, 00 097 ge Job by o b bl e ;o 055 1)

g oh (6 S 50 w0dds sl gla o (Ll j0 00,5 o ol



ofy o silwgy )/ 5 [y (2 b ot 5w 1396/5/1¢ 336

sz ppé (S S Sy, ~2-1-4-4

LTl (2 (g5lg; Elgl 5l S se () gy e b Jl0jy0 0ol g5l oati i J (S, T2 L
I 5l sy ;o (6l Gl o |y odirnz it Sla iS50l S9ape 9290 (S3lug,; 0 5o 9 S0k il 09, o
aS Cewl ddyo 4y golaidl bl | K YW S5y &9 ol sl eolatul Jl cpl b5 solaiul w9290 (g5l
Bk S Samdg 5o > Sl ez ge (55lu,

=B 520 4y 09250 (i Sily,y pend Sloles oz &5 Cul ol dtz é i g5l Ll 5 (S
L L osiar g5 51 iS5, aim 5l it Ypmne 2575, £55 0l 430 3525 nl bty go 20lS (slali>dle
iy oz i (o Sy Sl el (55755 5500 el 5] it o] calied Ly el (S (St
ol e die yia oo 250 1 175 Ygore Laol,

s St 030> Dad a4 (g jeend ol (S sladle lp oz e (S (155, 2T Slidee
el 6525555 5559 Sl st 255 6z (P 1550350) TPV ols sl (3l S5 19) (mba ) (2505

g 5ged o3liul 15 5)lge ) Ygoms ooz o (S 257,

il Jgolaidl (S0 (6 mend slaan 5 5l eolainl g aili ol 5,0 (Sabo s g b ls (59,55 5 Jlade -

il (S oainz o (S 855, szl sl oy dore o ol3T elis )l -

il Sy lacenis b p)o dates 39390 (3l -

oMy il (i (55 wgy Colins ol b -1-2-1-4-4
lise sty (13-4) alas 5l eos2 g0 (53l slosl by ls (al38l (sl 3 950 (355, Cuslins Jlada

Dy =/Df - D%, (13-4)
292 Sl o 1o Calis Dy (e gils) odinz pud i (555, s s 8590 aelsed Do o] o 45

ol (o gle) 39390 JI8 Se Caslies Dt g (o cil) o] Sl 5

(D) 00T Kbl jgme (6l (it JI> caolbend (yumnnd —

Sl Sybsn Jat e 5y 555, Calind oy 3 ead o) a],8 asiles Dy ol anlons 1y
Al el ke cnlple o)l 4SS s Y s, Lls” Jls o5 S5 g0 (B8 ot b S5, Ll (b
20,5 o salite yio il w5 ca oolisial 5ils, Culied bzl 4o o8 (LS) alfass Ll

a2 o i |y odipmnz of (S (555 (sl D sl s 4y bgpye S )l (24-4) Jsa

103- Interlayer
104- Bond breaker



337

1396/5/1¢ e —pyla oS

Oz yul (s 59y (215 (5l Dt s S yo)l5 -24-4 9o

S92 g0 Sy JIs wlaskin

(SIS Sy 5 85 L JEl 0 ,8Le) Ll JES! s £33
(CRCP

(b csge 08la b Juate i) 4ils g5

5 B00PS (s Ysane) (S ) otz s (555, (5% (S
(5/5MPa ; 4M Pa) 800psi

8000000psi & 3000000 Psi) (E) ¢,z atpsias¥l (g
(55000M Pa s 20000M Pa)

(J) ootz e (555, b Jisil g

Sl

b b 5l e 0y90 (b s eansl o cenl 8 a5 (5 812 jgmme slaws
(N) a5’ e

2 g AT bl

Foe Seolind oo

B0 s Ygone) el 5o (Snls oy i) e (Silinl oy
((140MP&a/m 15 14Mpa/m) 500psi/inch

oyl ol i kS L (b 885 (s1p) (Co) (o252 oo
(sgdon w35 5 o1 ol

(APSI) 25 cowus ailis el

(P1-Py) adgl cons ailis sloie oles oo il

OLasebl el

(R) b pliabl ki

(039 Ys50ss) (So) SIS e 31,

ol (slojlu cud b

WS g ol gy 5l ool e cenl 3 a8 S5 gl o I Caelies
2 sy b i o5 (14-2) US| (15-2) el 5) (D)

(2T oo oty el ooy sl




ofy o silwgy )/ 5 [y (2 b ot 5w 1396/5/1¢ 338

(Dett) 59290 53Lwg) S50 Cuald (s -

39 gn ool 15 75 4 IS g, 98 31 (Detr) 39290 (53logy Fho Cusls opuass (sl

(5 3kogy Cepmdy (y 0 5 02liil L (Detr) 09750 (53lsg) e Cealied (pess -1-00

9 g0 oolitul (14-4) alar, 51 Datt (s sl G295 02! 50

Dy =Fy xD (14-4)

2 rosee 250 2S1o D jlake (1 iz né (555, (b 1) 0szse (i Sl Cals D o &S
~S 5 9 50 Jaow 0 Fia g (4l o s 250 51 s 09250 (2 1o islins ST i g o0 4385 i
ol oz o8 (159, sl b

L lSail slacs 5 5, 31 Jlosl j5baioas (Fia) oz o (iS5, lp S 5 5 10550 e
el (555 Slides 5l L8 S92 g0 (53lwg) 5o 0add jeesd Sla Kiwsl 503 9 S 5 gy 5l Jol> (Saigl g
Sl sl 00 oaalie oS (LS 10550 ool £33 51 Gla iy, sl ele cnl 510 (PSI) pocas gl als
Db Jos pi oS 4 Fau S

(ol 5101609 Lo ;o) blo ;0 o0idd poni Coguno 50 olawd cpurns =

¢ ble 50 00l pend S olasws -

thle )0 oois jass  Sabzl g olowi -

acghes 25 51 iy (e b slaye s a4 blul 550 slass -

g ga oaliil (50-4) ISt 5l Fiou (s sl (398 slaiatl, > IS slaws (et 5l

9 ooliiul (ke il B 2902) s (Wil ¥ olee o5l (G oz i A5y, Slilae ;o azsliz

288 5l 0 L pl 1y Faw curd oliss slas iz 58 il ply iS55 (omlSuil slacS 5 55, 00 L]

tosile b pee (B9, 5l oolitel b (Detr) 9290 (55lwg, Fe Caalid s =2-0

(i oz e (o (RS (b 50 05 se j5lol 0sd e as eaiir (1 (1S, atile jslate cnl (6l
3 Gher o370 (5 JIb Calns S| o g n 285 S0 50 e s 250 551a> (D) 9525e (s Sl ol
il e Lee 250

D23 o (LiS 1) ooz i sy (2S5, (sl Dett el )l s 4y gy e 55 (25-4) Jgo



339 1396/5/1¢ e —pyla oS

| | |
! I
B i e N |

1 | T e
. I' | |
| |

0.85 ' t l | —

0 20 40 60 80 100 120 140 160 180 200

(ol 30 1609 Bilo y2) Jilo 10 535 9 guro (b5 50 Slaad

OXnnz (s 59y (6132 Fjou yol)ly (s -50-4 Ui

Oz yud (3 (9 (S5 Deff yani S 0,5 -25-4 Jgu

Silwyy Caxdg (owyw 9

I:j U D

....................................... = *J:\,LA 59 00 prand Cgane (slag o olasy
....................................... = Jilo 0 00 jens S5 Slass
....................................... = ol yrons  SabF g olows
....................................... = Sacsko 25 51 jiin (oye b lo)ys 32 4 092 ge blucdl 550 olaas
....................................... = ile s b slo o5 slaw
....................................... = (50-4 s 5l eolizl L) Fiey

Dt =FauxD =i

e I s 51 i 85 n 42,5 L5 5 e a0 ST (D) ssrse (g5 s s etz (5 553 b anl e *E

bl e oes 250 51 o 95250

oiloudly yos (g,

b g0 53log, (>l a3 5l 5)5ee (5812 5 s 5950 slaw) Np

(53, plowl 31 3
alss aSepl sl mob b 5l syome (5812 5 om0 S5 slaws) Nis

(555 15 1 s3los, 2o (BoCwas

s s 51 i opn 438, 15 55 sia e 250 55T il (D) 550 2y JIs cobied iz b (g 555, b anl o

b e des 250 51 i 25290 i

ol 70 1609 Ll o™




oy v g ilwsy 5/ g [ (2 Ipb Jadl])gicws 1396/8/1¢ 340

o el (S 5B SS9, d by o el Ol -2-2-1-4-4
S92 g0 ‘s}ng) C.‘a.w ‘sjbnoéLnT -
g yeass (26-4) Jguz b 4 35750 slal > Wb odiinz pd (S (159, sl 5l 3

Wigs posi Wyl ooz el 9y 1yl 3 B a5 (S JI5 50 39290 ool )5 -26-4 Jgua

ox £ SS9 & EEFIY
o Sl yead Sajy0 eolu
os dog Slloe il alasde L8 55 g il asulis Je S5

sgds oolizzal by JUazl 5 Shoo b

s alog iwgay gehes lo3 )0 ool S W] g
G 5L yuons So5,0 ool B
5 Sados
C»u‘o@u‘?umm))bd@ubdzn)éswms M?"’C‘L‘M
(5L @90 1) Gl slo iSa ) ol Arge grhass ¢lo5,8 ool S
clawl b5l Alsgy gebas 05,0 o0les S

ooy b S5 L 550 gob) olass axilin (s 5L uens

SHawT Y le SO 5l sl anils s92g cirs Hb JUSH | diwge ghaas )lo50 eole | S l550 Joe 5o cims ,b Jlasil

S ool ()MS.JL.; 5 5505) jputs

(13395 9) @Y oleo 1yl -

Cualis b cdlilogi oo oliiul (13505m) ¥ olo o 3l 09250 (i JI0 g odinz i (S (159 O
S3lmgy g (DS5) 005 515 shn lgies el @Y oul 5wl a¥ s (5 sare o ks 25 Jilao
S5y oMz et 5S3; ly2l Slidas 0 &5 eVl o0 glsil 5105 olial 55 (255, el 51 ) 25250
e cdliwl a oS o el oo soliiwl ciBige b ol o SL g ol Jores! 03B i slals
20,5 o Lol claw] dawle g (o o 3 cuslins J8lax) (63 olégs) Jowis Dl

oS Calbes by (xbaw clliwl 05 az g a¥ (lee ialop Jeily 4 b (nKie S35 (sl (slael 5o
SR i Sy aY s 5 Ol (6 pslaez sl azpliz 058 Jmedae 0,8 i bgli I og; il oo
LS 5 (potlae v an a¥ole g9 (nl oS oliiul 5 gunails b pdydsds ¥l 3l Olgiee 58 ()b

WS o 65255k s sl 5 S sauy 3l 5 00,5 S | ol



341 1396/5/1¢ e —pyla oS

Wwgry gehuo £ 95 31 ooy jé SS9 (30,5 T —
O)_iL:A (f‘)b 0996.09.4:} oolaw! OAJ.ISCJM& ‘_;Lm))iju.‘c )‘ A;la des.uclm&ay)‘ OM).‘& ‘_;Lmui.fs) o

bl aalgs (4 L'{2) PSS p polie d> o ol o SKasl Cu o (S J‘.Sj)j‘_,’_';)u..ﬂ Y ke o (SN

o9 SR Clles -

25 B g 0590 Wb (S slasileg; R Ay Slies )0 e Sllade (1555 SR Slkes
U PR 6/5+1/5 =l O5Sgy i o odd sl slep 89 co Aoyl pisres . Cwl o Lo 100 jSloas )l
5 Loy 5 bl JISallSo 25 oo (455, oyt (5518 aaglio o Sl slone alSin 5575, 51 aulis il pgee
Bl ol 715550 L g s
L@})O -<

S slegiSs; ;o a0l 2 4 gl oo plnil waz lagilog) 5o 5,0 gzl Gl 250 5 Jsb slaj,o olxl
Jlte olgiets .l gl cano p JIs csls plp UT5 wigd ey oo pe slag 0 alols jiSTas lo;,0 oolw g5
ohiteds .09y dalys (e Hlw 420) @gs 14 Lo e slay o abols sl (e ool 20) mul 8 s culbrs asilis

P&l slas 5 L 50 Loz ne (1S, » &8ly slag,s Sl ji w9 ge S0 5 155 e 5L S Jlal

sl asls alold e 5l 100 w4340 (g5l

gy gebuuno 3 310330 00l iy b g 3lwgy (Gl is'y,y -2-4-4

Sogce wyme S slsleg, Glety Sllas o Jglate Slaladl 5l S el gla 5y, 5l eolil
59y €55l szl 5l (absS Dae jlam i blug jeee OISl rizmen 5 12l 0 Sgpew sl (ol LY ales
el Joos 1 (Sl b ailsty aul oad oy caslis 45l s ogdle i iSs, sl 5 ooy 4o
Ly oSl L 5l il glaccS o 05 ol lipabsl 0yl 3 i Sy, 55 coolSail (glacS 5 g3 poe
o l) oSl GlasS 5 595 5 00l (555, 50 (26,5 b 5 35 ped el (2 I 50 b S5 Joee jo Led Sl s
5 el o35 slacS ;> sloml Cel i i 4y (lad b ail) (slos Slpts 9 (S35 )b cutls salss ol yen
g or Sezee (b I GlaS S L 50 ey (B slacS >

g5 5l s sladls 55, 003 Lzl (sl (155, po (Sl (slocs 3 5oy Ol o0 5 DLl 51 Sy 5 el L
0,8 Sy e, eolw

i 1S, cuslies il -1



ofy o silwgy )/ 5 [y (2 b ot 5w 1396/8/1¢ 342

U5 45 6ty 0 515 ot 3 n o 300 ol 25T s S e oy spgn 5y s 5 -2
S (BOCwedS (S (159 slp pglie elul )y Y plaieds oad lSS S

ol (605550 s 9 (0 JI0 50 99290 5Ly b blite (sladoe ;o (il (459, 50 558 b -3

(S5 slaaloSin ol>) 23 b oasiwss 4Yole S 5l oslizal -4

sl 2595 p5 50 (i odlx Yl SO L Saitngss 5l eslatwl -5

G.Jlsu.ﬂ 5S9, sl 5l 8 o ailiasg s g jleg,0 el gs 3l o b o S ol -6
ol dwmSl S s s (ol ‘;JLQ.MJ". w9 -1-2-4-4

ol S50 e 4y sl ol Ll gl Sszge iy b 4 el goluasdl alSim 1S's, s, ol 5l oolizl
39250 ool S eesd a3 il S5z ge (it Slals S 4 ze &S 39 oo Sl olSin Vgane 255, By
L owilaig 3 18 5 ol slagg) 51 (S 4 95290 (i 1o S bl oS (il (555, gl jslaiess
Sedige bl ST 0 50,5
Sk oLyl s latadsy o), eobes £55 5 iy ol ,o 5 5 syl Jolis (yuiliin 3 solyl Sliles @
L Yogono Slakad yailisg b ol 2 I8 505 4Y 55 oS jsbay ks uiliss b s e 15 0/3 sq0>
39 o0 ploxl ool 48 b 03,935 5 I8 (59, 3 5 D0 b 3D (59 4 (S ¢y S jye )b aax
5 5SS Dlabad ey (atogy grbone byl 0 olus) iy 1 JolS (il Julis 05150000 50,5 Slidos @
ol (510 (ol S Sl wiz g j5e b Y 50,5 051550 s 5 520 013
S 3l dmy A5 My s il el osds anS iz sl s oy, llin] iS5y, lyzl Slilas
58) b 5 (S s S5t cenlin Wl b ] (3l e 5 Wigdiso Jlgenl o 4 ke lals
il (1575, (sl e smbans 0903l b (53985 090l sl 2l o515 5 (9,595 b ailin;b 5 S 5 slml (5l &9
sl Sliles asmiliz Vg ane 553 plonl (olSiadl slacs 5 S8 sl p3¥ Slehidl sl L3l gl 53 . canl
JrS molin 556 4y ouolSail (slacS 5 09,0 Uil bl 0 el iga o515 /30,505 5 iliss b 5 5
il ooy

DT o Cawsds (15-4) alayl, 5l o annSs o JIo sl (Alawl opn (1579, cualsesd
SN,

D, =25(+—%)= 2.5(m)
A, &,

(15-4)

105-Crack/seat
106- Rubblize/compact



343 1396/5/1¢ e —pyla oS

loslo sae SNt o Hlawl iSg; clojlo sae SN o jo e o p) (lawl oy 153, cwlis Dy o] yo a5
(42Y) 723 oo B g i sladls St 5l am 35290 (53logy H5e lojl sae SNt oans] Sil5 e ol
ool (B1-4 Jsis) dlawl o0

o ‘
| -
./\C /

? L / |
-

q) | i
d
o)

Voo VE. Ve VA J ¥

(1 Fsle a2 50 ve 5o mrse el o S9LS) GlaeT ot elos 1 oo

SN 2 o 6 o g (] 0 Y o pb e l0ged ~B1-4 JS

(SNi) susgT Sudly yaue (gl p slojlw dus cymuzi =il
5 ol )1 glad bl adls i 40 Slgas opl azliz g 99 o oolitwl (FWD) (glaypo guin 5w
Aol FWD ol b oads (6,5 03l0l s g cidl 00,5 oo ool (1-5-2-2 u2) pgo Juad yo TN (o8 g,
g plonil Wbl 00,558 5 a5 )T Slee (25 50 5 (i 1o (S I 2
FWD oo U o5 g il s Joolgs .l p,55LS 4100 590 FWD oS lawgs oo Jlosl Jb lade
i Sl 39 e Dbl (6l Cooms #52) 4 blog (2B Fm s 50 9 50 300 530 s Voo
el 00l &3, ASTM D4695 3 ASTM D4694 slas Juiliw! ;o FWD olSiws b 15 5 <8l (5 505l0l jogaz 1o
D9 o donnlons (16-4) alal, 5l oslazesl b (MR) (55lwg, yinn SN o o

0.24P
e (16-4)

(@‘) Fosile cons ol G rSolul 15 gl lade dr ‘(.\49.’) r:)f5l.5 0 Jlagl L P uj o as
= () el ) 09 o0 T ojlail (] )8 55 5 il & ol (glabais b ()35, 35,0 alalé T
g e ookl (18-4) 5 (17-8) sloalal, 1T Jada cpuss

r>0.7a, (17_4)



ofy o silwgy )/ 5 [y (2 b ot 5w 1396/5/1¢ 344

2
a, = a2+(Dx S/EJ (18-4)
MR

amio gl @ f@Enl) e il con p s S 5 g5log, S b Juad o L35 ol glad @ l,0 a5

el (pS) 0 s2a il 2 05 5hS o 2 (3lngy s S (55, S3lg, SloarY ales
dwlo alads o o L g Q}Aﬂ L, (19-4) all) sleslaiwl b (Ep) (s3lwgy pivmmw y50 Jodo oo cpuuss

e oyl (52-4) USCs 51 onliial U )ls¥ o il (gl B19) o il 15 (638, amio glad azpiliz 555 oo

S5l Cewsds ) Bp Jlaie Mg lade (109 pokae b ween 9 M—p
R

2
1+ (Dj
d, =15pa 1 ; a (19-4)

W)L.i;épj(@;_i\) o il e o (6,105 aman 35 e 10 0al (5 S oslal ps g cdldg )] o A

UV JUR Tt N PSCON PO I | () IFSYONSCIRIET NI VK SNESIRP Sk U



345 1396/5/1¢ e —pyla oS

Mg do /7 P (Mg psi, do mils, P Ibs

100 : T I — - _A_jl —
AN B ' ‘ 1 ‘ .I T dawh |9 ‘inches
I |- E | Ep /Mg =2

10 -
| ' ' i i ! I
9 | i | i L 1 | i |

0 5 10 15 20 25 30 35 40 45 50 55 60
() D g2 g0 s3lwg, JS colis

Ep
—— o -52-4 JSb
M R
(1in=25/4 mm 1psi=6/89 kPa=0/0689kg/cm?)

o D (20-4) adayl) sloolaiwl L ol 0gd oo oolawl >l 0 a8 s S Soigz o o mesd $lp
et 42 (C) it Jlael L Slslone (Saigz o po 1l 500 Sjle 40,50 oy | (b (Saigz

e s >k

0.24P] (20-2)

b Mg = c[ o

(358 00 423,5 JLa5 10 0125 Vgans) ol (>b MR 4y lowlre Mg oS oo 6 C T ,5 a5

P e patde 9 Jlw Jsb )3 Cusb) Sliis Gliee g Sl n Gloy 4 az g b ALk (Sokzp e ys
L ol (Sozp cu b jladie o Casb) 25U sl 0920 1098 haS She (S n cerd @ Bl (o
s plowl s asl) (1-5-2-1-2 a5l p,lez al 1) pgo Juad jo assl assle olg5 o

A0 (53lag; S atile 5 05250 (gilug, ESlu (28,5 155 5 (500 (SN) eans] Sl 5 j5e gl lojl s0e
(21-4) abal 51 00lial L 5 (53bms; fm iho (St 2y ool 3 g (55'5) 25k 0599 9 (6 y9me S35 sl
e ooy (53-4) U5 L

Log(5 ols)

LogW, = Z5S, +9.36Log(SN +1)-02+ ——42-L5 2.32Log% -8.07 (21-4)

(SN +1)5%°



ofy o silwgy )/ 5 [y (2 b ot 5w 1396/8/1¢ 346

i 3l o5 812 sol (5 y9me sl ,b S slaws Wi coats] Sl jge sl slojlu sae SN T jo a5
So e Jle s s Sl Zg (KGIOM?) (55lusg; jms SB 5o (Saigzp o MR (255; (b pee )y 0ud

o by ye 655l el s Golol 1 ()l (5 812 00l (g j55m0 (sl S olams) S5t sy azsiliz
sl (s5lmg; sl 5ilee (5 812 ool jgome slaxs 4 15 sae i L 1) T b il 39290 (i (55,
5 ) Oelen 10 Lo Jolae (2 (55l sl 5ol (5 812 (65703 (y5edee 15 Jlie j5b0a) 0,5 Joas
(el Al s5leg, slp alie
d}»»u.a w)f ).[au ) 0/49 ).)‘).: B S() )‘J.M é}wc;o oolawl (u'15'2) 9 (;D.]"].S'Z) 6LQJ5.A> )‘ Zr ) 6‘).)
G and a0 p0Cwa S wilid Glods (1S, 3l am AloB pocwas ailis b APSItR (s gl
D9l 1S5,

Ao oo s 1) (SNf) sasT Sl Joos sl slojlwsse fpuns S )15 (27-4) Jgo



SISyl fual

S y-£G- r8e)” aF D e m )P K| e e

<" v = NS

scc ey (609 (NS) (\r = _mn_‘Q

@4 = I

A A4 0 LAV Y ou’ = Oc
I ! I 1 _.,\_‘/4._ QT\. — m et
SR . _an A
\\N\\\W/ Qd;_ﬁ W—XQ =M ey —

NN
§\:
N

1396/5/1¢

N

3

|
'w)

N
NS
N
<

S )

N
N
g

Y /AP
\\
L~

u-

o e o

\

<
=

IS4V 51757 a7 srem oo

=r|¢ Sr\:\rqcu’v_rr“wﬁrf ()
A I A B LA L L L L LA

347

3
3

T "

i (7 (%)




boly (o (5 jlws) 5)IM5 5 [p2] (2 sk oty giss

1396/5/1¢ 348

(SN) ousaT bl Joxi' (gl slojlwsue cupai S y)ls =27-4 Jguo

(Np) (b yoe Jsb 5o (>l b3 0 5l 55812 90 slass

Silep calye polul g 5olen (5812 ssles (5970 slo )b JS olaws aziliz)
oo a4 15 sae s b 1y o wb ail S92 g0 (50 (s3leg, 4 bgsye
(5,5 s (e s5log; sl 5l (o5 812 ool om0

(20-4 Ah.ﬂ)) Mg (b Saus g e ye

P1-Po=(APSI) 25 cuons ailis cdl

R (IS ol el

(=2 sbosy =ik i o (2715-2) 5 (WH15-2) o Jsuz)

oan | Sl 5 Josss (sl 5Ls 0,90 slojlu sae
((53-0) <o L (21-4) )

(SNetr) (s SIS (s 31 ars 39290 (53Lwg )y y 50 slojlw due i — 0

1
SNy = E(azDzmz +a;D;m;)

g g ool (22-4) abal, 5 SNett s (51,

(22-4)

8o (o 8l ) sl yys Y Cealies Dy o e sl o ) oS JIs Coslies Dy ol o oS

oo My (28-4 Joos @ollas) ol 4Y coyo a8 (28-4 Jgaz slhao) sodarnsls o slp aY cu o
(29-4 Jgu=> d,sL]a.c) ol Aoy iSe) oo Mg g (°9~‘<5" =3 1 Ys.c.u) RISl | KR A V-3

BB AWl (S I8 gl p Y o o -28-4 Jous

oY co s JIs cansy Tl

o 3l b e ygile,l o0 S adad e 013 51 58,50 olalad

0/20-0/35 . JRCP yailiasg 8l ynsis
R blagl (Kwgn 92
0/20-0/35 50 09 5 0/3 clakas ol JPCP (yailisg 35 5 ol
0/14-0/30 o 013 3l PSS ladad 4y s Jls JolS (g0 S5 > (& 2 )'1) S s o, Se >
0/10-0/14 8,05 3g2g laailssy ) 3oas b coaS il 5l glaslas
e b sl S ulul g
0/00-0/10 loails g, 398 b codsS




349 1396/5/1¢ e —pyla oS

(Co) iS2j s i =29-4 Jgur
ol glabl 390 35 (g3Lwgy o3l Cugh ) aF (Sloj wusys

w52y Gloy Gow | (S CudnS

w0y025 | woy05-25 | woyel-5 | woyel l pes

120 | 1/30-1/20 | 1/35-1/30 | 1/40-1/35 cel 2 e
100 | 1/15-1/00 | 1/25-1/15 | 1/35-1/25 05,1 o
0/80 | 1/00-0/80 | 1/15-1/05 | 1/25-1/15 win 1 Josd 5
0/60 | 0/80-0/60 | 1/05-0/80 | 1/15-1/05 oo 1 i

0/40 | 0/75-0/40 | 0/95-0/75 | 1/05-0/95 S5 o @b s s

50,53, b yailiasg 8 S soloul Sldes a5 slals sl (SNetr) Sige slojlusae frmas S )15 (30-4) Jgo

.Mé‘sa ULMAJ ‘) Sl 00 r:l.‘}u‘ LQ;] &9y

(SNerr) S50 slojlwons cuai S )15 (30-4) Jgax

43,5 18 40,50,5 b oyailig 3 5 sbml Oldes cou a8 i Jlo cwlbrs

D=, cm
D, el
BT B 0ddd > Y oo
M= My codds 0,5 Jlo 2885 cu o
D3t cm D3 plulpj 4Y cwls
BT 8 el Y oo
M= M e ol Y (L8805 o po

ot =52 (8D,m; +83D3m3) =

W guy, gebno g 510350 ool S g JIs &l p ‘;JLo.wT w9 -2-2-4-4
o reas Jols Vg ane atwg o b 51050 ssle 2 slasilos, 9, (il 255, sla! Sldes
IS 6l oY o 3Lsul ¢ xda o 09001 (lyz (5L & yg0 50) () (ESB i Sgage oS B
aS ol Ko ol zre s lasilug, Slp pmexd 43T SO lgieds o)lgen Wilgh oo G.JLn.J OS g, 3l eolazul
il pdlolizlaar o b ol (o3l 505250 (G Jlo (2blep a5 wil o 4 o5 g5 b ol Do
195 sod oolaiul GJL::...J AT S!sw 55 9lse o
L ol sl 5 097 s0 JIo ndlo s a5 wily ol 508 (Toszse o 10 550 (Sabo B 5 (59,555 5 e -



oy v g ilwsy 5/ g [ (2 Ipb Jadl])gicws 1396/5/1¢ 350

L JSimD (50,655 5 awsle) asl 0,5 59, plgd 4 bogs o oMSie e a5 39290 i I oL Joras] -
{13251y slaailo

wils SIS dlaw] 555, cwbs sl sl by Joe 5o ol glis)| -

3 oslisal 3l (o5 5530 englio wl) (slaieli slool5 &8, byo il (255, (b 3l s el
s5baiedy (1579 Sl esliinl a5 Sy50 )3 el (S 00,5 Byl ey o5 oS g sba (255, Culs JSlae
Sl ¥ ol udib 5 35290 (Silag; lojle Cud )b @b (159, Sl il 3lus) lojle Condg Sene
1agTise Cewday (23-4) ala 5l i (155, i Sl ol jo sl 0aiyT (Sl L Joos

Dy =A(D; — D) (23-4)

D¢ “_/’.’;JL&_J O gy Cwoles 4y 0 s Cwlbes 89S Jiod oo A “_;‘;JUL.»T US 9, Caales Dy ‘QT 40 aS
sl 9350 (0 I S50 Caalies Dt 5 00l S35 Josi sl i JIs Cwles

39S o 3] Slyais g Wl oo Cowots (24-4) alal, 5wl (s 1o Cualid 39ueS 5l (ol a5 A oo
] 00l ools ylid (54-4) L) (Df'Deff) ColBus

A =2.2233+0.0099(D; — D, )? —0.1534(D; — D) (24-4)

llnr — S [N | 1 | ) ! 1 i | |

Lo L5 20 25 30 35 40 45 50 55 &0 o5 70 75 80

Inch s(Df'Deff) o JIS Coldus sgaeS
(Df'Deff) Colnd 35S o A YRV LA JUUe ) -54-4 Js<s
(1lin=25/4 mm)
Deff =\.o_....»l.‘>un J_.;T)B ) as u5l_0.« L)"‘ La ‘09_“;66 L‘Lo.c O X GMJ 055) ‘é}‘).'o asle Deff 9 Df w—a—l—' 6‘)"

gl oo o0laswl (31—4) Jaa= 5 ‘(qur) plgs bowi oo s sl



351

1396/5/1¢ e —pyla oS

(g;JL"*‘T o9 6‘)‘?) Faur SO [y -31-4 Jgo=

Faur pl9d g9 5l (23 Cundg
1 39 cod oddlive iy JIo 50 plys e 5l (slailis
0/96-0/99 R RSN » IPRIE JURYVA
0/88-0/95 | s)ls 3525 (Faiss > 090> b g omlul (53,655 5
0/80-0/88 31 Sgzrg i FUss 3 g grwy (59,555 5

il (1S5, (b (sl 1) Dett 5 D drnlons 4 bogs o sloS )5 s 5 4, (33-4) 5 (32-4) (sloJ5u

107- Spalling

e o lid dlwgn s g 510550 eole i o slug,



boly (o (5 jlws) 5)IM5 5 [p2] (2 sk oty giss

1396/5/1¢ 352

i By (Wil i59) (21yb 6l p Dy i S )5 -32-4 Jgunr

S92 g0 iy JId Clasice

(sl K o g Ja8 )b JUil o ,Khe) Jb JUSH gl g9
(CRCP

(b g 0,80a b Juate i) il g5

b 4MPa) 800pSi b 600PSI <y Ysars) (S ) s Koo sy
(5/5MPa

8000000psi & 3000000 PSi Wl 12 sl,2) (E) dmsio¥l 5
| 5SzsS mre o sl 5 (55000M Pa s 20000M Pa)
(20000M Pa) 3000000psi

(J) b Jlassl oo o

Sl

b bl e 0,90 (b s oan] jo el JE a5 582 40 slaws
(Nf) w5 j5ee

K2 g (BB AST byl b

P (Seald oo

B0 (s Yyone) el 3o (Saoliss oy i) e (Silil
((140MPa/m 1 14Mpa/m) 500psi/inch &

ye ol dand i b (b (250 61p) (Co) (o255 o
(sgbise 29,5 1 101 5l

(APSI) 20 cwus ailis il

(Pr-P2) gl caoss il oo (e Cenns ailis

R Tl

(R) >sb pliabl ki

(039 Ysons) (So) SIS Jhore 31,

ouin (glojlu cund b5

oS g 3] 69, 3l ool o el S5 a5 Sl sl o I Cwls
s iy e i s o5 (14-2) US| (15-2) a, 5) (D)

(_xﬂsn Cawrddy ol 00 a3l




353 1396/5/1¢ e —pyla oS

SR sBsilwgy (] 159y 61y Dett (omtd S 2,5 -33-4 Jguor

Silwgy Cardy (w0 W9

....................................... = *Je,l-e 59 0 prand Ggane (slag o olasy
....................................... = Dol jo 00is pany S5 olaws
....................................... = ol yrexs (SaiFly g olows
....................................... = e sea 25 5 iy (50 b by s 4 0gzge blucsl 5,0 olass
....................................... = Jlo yo 398 sla l,5 olass
....................................... = (48-4 st 5l oolil L) Fie

(05 wmly 1 ly oy ol g yoand cogame (>3 plas aziliz)
Faur <o y6 ot
(Fou=1) o5 gos sanlie iz JIo 50 plsd JSita 51 glailics
(Faur=0/96-0/99) _Suiis 5 00 D g5 S 5 5925
-0/95) s ls 3425 (Faid,> o9 b g (sl (F3,655 5
(Fau=0/88
(Faur=0/80-0/88) s ,ls 3425 wads (Faisd )5 g gy (59,955 5

....................................... = Faur

Frar <o pé yman
LD gy slacs 5 3l 10) el o5 (Sl Elygm b (o258 S0 5 205
(Fra=0/97-1/00) (ssloais slomy! 1 28y (slaailocKin
g5 oS5 Sl ,0) sl dzg JB (Sud gl b 200 oS 5 2uss
(Fra=0/94-0/96) (wilosis slow! 15 STy slaaileKiw b D
€55 S 5 Bl o) sl azrgs B (S gy b (250 SloS 5 205
(Fra=0/90-0/93) (wilows slow! 15 23Sy (slaaslaSiw L D

....................................... = Ffat

odilosSly yos (9,
N b 2g2s0 (55lusy b b3 5l )90 (5812 5 fem 520 olasi) Np
....................................... (53 ool 5]
L3 oSl sl b 55l et o5 B2 5o sy IS slas) Ny
....................................... (555 15 1l s ol mscnss
Np
RL=100(1-——) S#. . e . N,
N5
Ch=......o0% 8 ......... (49-4 Jsz)
D GESDISNEE . ', ...

ol 7261609 Ll o *




oy v g ilwsy 5/ g [ (2 Ipb Jadl])gicws 1396/8/1¢ 354

‘SJMT LSy 4 be w el ClliaMe -3-2-4-4

S92 g0 ‘s}ng) C.‘a.w ‘sjbnoéLnT -

g yrans (34-4) Jsaz b 4 29250 (5 (s3lus) 50 99750 SlaolS sl (Hawl (iSy, sl 51 U3

S asi il T (55, sl b o5 (i J1s 53 9990 sla il 5 344 Sy

o35 £ g8 T
JIs Cagns b e aliog Jub slas 5
(shos aloy g9
hos o)l b hes alog 500 Sl B
Shos alog Cyere Olyas
slad o 25 ol o S e
Loy 4l 5l b I 00,5l e ol ¥ b 0,8 515 | il

S hee L 5l JUl o 8o olyon 4 g (i g9 5 bl Wwgny gehans 9 510550 oole slals (g 5 (ee alog
:}Iw Cwgn b 5 10550 ol o slasslug, stos alog iy cdlaw] 5l ooliiw! aST a4 a5 Lol es-g0
e 3 Sl slaS 5 pln 395 £3589 5 olome S 5 5 Lo yd (Sudil (255, 55 lgeal (s j9 0 oo
20,5 S gl pladl cnl 51l cnlplis g oo (il aloy

stes dog sl cdlaw] 5l oolainl .ol atwgn s £ 51 b dingn e 0 Slasileg, jo Bos alog
St Wiy grhos (S (3log) ) d9zge (il slralog ST el e e ds s s gl o
30,5 530l dhge ghas (0 (53lug; L g oud atls p b

15 01 Lzl 5 55 ools,l 8 asiie glbojle Jos 0wyl blal glao b %P s sorsS Slgie (sl
109, STy olmailocKin a5 sl oo 1o dipe o2l o il i 10,08 Sygpd (g3lng, 5 pasedus Jold
ol b iSy,y ploul 5l L8 ol asils 0929 5ol o515 olge oo Joee [0 (ST puioran wailoads Jlo blusl cely
gl (655 5,0 1oazme 5 odl el Ly

L M0 0 Gl laalyY 3l oolil Uy (caolSiail (6l 5 £535 pls 30 (g3l Comsl L o 45 5y 40
ol Slezr )bl (B p g esliinl (e sl gl ) am b dlas Gl el gilupslie JLaSS 4
So-2g Gl b0l D900 Azl e Sl eslanial gl (625558 (2 silug, p el Slml slag s axiliy was o

39 plowl il &8 08 dogi g (JEI )l bl b 4z )linee; Sl eslitul ogon &y 02

108- Pressurerelief joints
109- Reactive aggregate
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23- 1396/5/1¢ Cawges
S i )3 (S sLALs e SIS sy Jolre i yolie ~AI-7-1-0 Jgux
(1in=25.4mm, 1pci=271.3KN/M>) (s baw 1920 =3 « yo y320 =2 1 yitio ygxa=1)
700 500 30 2 uMﬁ;()tfw For 150 100 50 dbs calis
3 2 1 3 2 1 3 2 1 3 2 1 3 2 1 3 2 1 3 2 1 i)
412 | 443 | 484 | 414 | 457 | 523 | 419 | 486 | 584 | 428 | 516 | 634 | 437 | 542 | 671 | 456 | 585 | 726 | 510 | 679 | 825 4
328 | 363 | 417 | 331 | 378 | 448 | 339 | 406 | 498 | 349 | 435 | 540 | 359 | 460 | 571 | 380 | 500 | 616 | 439 | 586 | 699 4/5
269 | 307 | 363 | 272 | 321 | 390 | 282 | 349 | 432 | 293 | 376 | 467 | 305 | 300 | 493 | 328 | 436 | 531 | 387 | 516 | 602 5
226 | 264 | 320 | 230 | 278 | 343 | 240 | 305 | 379 | 253 | 331 | 409 | 266 | 353 | 431 | 290 | 387 | 464 | 347 | 461 | 526 5/5
103 | 232 | 285 | 198 | 246 | 304 | 209 | 271 | 336 | 223 | 296 | 362 | 237 | 316 | 382 | 261 | 348 | 411 | 315 | 416 | 465 6
168 | 207 | 256 | 173 | 220 | 273 | 186 | 244 | 300 | 201 | 267 | 324 | 214 | 286 | 341 | 238 | 317 | 367 | 289 | 380 | 417 6/5
148 | 186 | 231 | 154 | 199 | 246 | 167 | 222 | 271 | 183 | 244 | 292 | 196 | 262 | 307 | 219 | 290 | 331 | 267 | 349 | 375 7
132 | 169 | 210 | 130 | 181 | 224 | 153 | 203 | 246 | 168 | 224 | 265 | 181 | 241 | 279 | 203 | 268 | 300 | 247 | 323 | 340 7I5
120 | 155 | 192 | 126 167 | 205 | 141 | 188 | 225 | 156 | 208 | 242 | 168 | 223 | 255 | 189 | 249 | 274 | 230 | 300 | 311 8
100 | 143 | 177 | 116 | 154 | 188 | 131 | 174 | 206 | 145 | 193 | 222 | 158 | 208 | 234 | 177 | 232 | 252 | 215 | 281 | 285 8/5
101 | 133 | 163 108 | 144 | 174 | 122 | 163 190 | 136 181 | 205 | 148 | 195 | 216 166 | 218 | 232 | 200 | 264 | 264 9
93 124 | 151 | 101 | 134 | 161 115 | 153 | 176 129 170 | 190 | 140 | 183 | 200 | 157 | 205 | 215 | 187 | 248 | 245 9/5
87 117 | 141 95 126 150 | 108 | 144 | 164 | 122 160 177 | 132 | 173 | 186 | 148 | 193 | 200 | 174 | 235 | 228 10
82 110 | 132 89 119 | 140 | 103 | 136 153 | 115 | 151 | 165 125 | 164 | 174 | 140 | 183 | 187 163 | 222 | 213 10/5
78 104 | 123 85 113 | 131 98 129 | 144 | 110 | 143 | 154 | 119 | 155 | 163 | 132 | 174 | 175 | 153 | 211 | 200 1
74 98 116 80 107 | 123 93 122 | 135 | 104 | 136 145 | 113 | 148 | 153 | 125 165 165 | 142 | 201 | 188 11/5
70 93 109 7 102 | 116 89 116 127 | 100 | 130 | 137 | 108 | 141 | 144 | 119 | 158 | 155 | 133 | 192 | 177 12
67 89 103 73 97 109 85 111 | 120 95 124 | 129 | 103 | 135 | 136 | 113 | 151 | 147 | 123 | 183 168 12/5
64 85 97 70 93 103 81 106 113 91 119 | 122 98 129 | 129 | 107 | 144 | 139 | 114 | 176 | 159 13
61 81 92 67 89 98 78 102 | 107 87 114 | 116 93 123 | 122 | 101 | 138 | 132 | 105 168 | 152 13/5
50 | 78 | 88 | 65 | 85 | 93 | 75 | 98 | 102 | 83 | 100 | 110 | 89 | 118 | 116 | 9 | 133 | 125 | o7 | 162 | 144 14
S Judoxi 3> Sy Al b g1 (gl Jolee Gids polie — - 7-1-0 Jgu
(1in=25.4mm, 1pci=271.3KN/M°) (o1l y520 =3 «oS 3o y920 =2 o3y y920=1)
(i) losl 25 = s K gy
70 50 30 200 150 10 50 S catne
3211321132113 ]z2]1t1]3]z2]1]3]z2]1]3]2z2]: )
359 | 384 | 383 | 360 | 383 | 409 | 362 | 403 | 452 | 369 | 422 | 489 | 377 | 439 | 517 | 392 | 468 | 559 | 431 | 534 | 640 4
291 | 316 | 333 | 292 | 322 | 355 | 297 | 338 | 390 | 305 | 356 | 421 | 313 | 372 | 444 | 328 | 400 | 479 | 365 | 461 | 547 4/5
242 | 267 | 294 | 244 | 274 | 311 | 250 | 290 | 341 | 258 | 308 | 367 266 | 323 | 387 | 281 | 349 | 417 | 317 | 404 | 475 5
206 | 231 | 261 | 208 | 238 | 276 | 214 | 254 | 302 | 223 | 271 | 324 | 231 | 285 | 342 | 246 | 309 | 368 | 279 | 360 | 418 5/5
178 | 203 | 234 | 180 | 210 | 247 | 187 | 225 | 270 | 196 | 247 | 289 | 204 | 255 | 304 | 218 | 277 | 327 | 249 | 325 | 372 6
156 | 180 | 212 | 159 | 188 | 223 | 166 | 203 | 243 | 175 | 218 | 260 | 183 | 230 | 274 | 196 | 251 | 294 | 225 | 295 | 334 6/5
138 | 162 | 102 | 142 | 170 | 203 | 149 | 184 | 220 | 158 | 198 | 236 | 165 | 210 | 248 | 178 | 230 | 266 | 204 | 270 | 302 7
124 | 148 | 176 | 127 | 155 | 185 | 135 | 168 | 201 | 143 | 182 | 215 | 151 | 193 | 226 162 | 211 | 243 | 187 | 250 | 275 7/5
112 | 135 | 162 116 142 | 170 | 123 | 155 | 185 | 131 168 197 | 138 | 179 | 207 | 149 196 | 222 | 172 | 232 | 252 8
102 | 125 | 150 | 106 131 | 157 | 113 | 144 | 170 | 121 156 182 | 128 | 166 | 191 | 138 | 182 | 205 | 159 | 216 | 232 8/5
94 116 | 139 98 122 | 146 | 105 | 134 | 158 | 112 146 169 119 | 155 | 177 | 128 | 171 | 190 | 147 | 202 | 215 9
87 108 | 129 91 114 | 136 98 126 147 | 105 | 137 | 157 | 111 | 146 164 | 120 | 160 176 | 137 | 190 | 200 9/5
81 101 | 121 84 107 | 127 91 118 | 137 98 129 | 146 104 | 137 | 153 | 112 | 151 164 | 127 | 179 186 10
76 95 113 79 101 | 119 86 111 | 128 92 121 | 137 97 130 | 144 | 105 | 143 | 154 | 119 | 173 | 174 10/5
71 90 106 74 95 112 81 105 | 120 87 115 | 129 92 123 135 99 135 | 144 | 111 161 164 1
67 85 100 70 90 105 76 100 | 113 82 109, | 121 86 117 127 93 128 136 | 104 | 153 | 154 11/5
63 81 95 66 86 99 72 95 107 78 104 | 114 82 111 120 88 122 | 128 97 146 | 145 12
60 77 90 63 82 94 68 91 101 74 99 108 78 106 113 83 117 | 121 91 139 | 137 12/5
57 | 73 | 8 | 60 | 78 | 89 | 65 | 8 | 9% | 70 | 9 | 102 | 74 | 101 | 107 | 79 | 112 | 115 | 8 | 133 | 130 3
54 70 81 57 74 85 62 83 91 67 91 97 70 97 102 75 107 | 109 80 127 | 124 13/5
51 67 7 54 71 81 59 79 87 63 87 93 67 93 97 71 103 | 104 75 122 | 118 14
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25-, 1396/6/1 ey

(b4 y920 =3 (S 50 920 =2 1 yika ;92207 1)

(PCi) yioms = bl 23 K o pi ol
700 500 300 200 100 50 Jis
3 | 2 1 3| 2 1 3| 2 1 3| 2 1 3 | 2 1 3| 2 1 (in)

3/53 | 3/67 | 3/68 | 3/61 | 3/70 | 3/70 | 3/70 | 3/73 | 3/71 | 3/75 | 3/75 | 3(72 | 3/82 | 3/79 | 3/73 | 3/89 | 3/83 | 374 4

3/44 | 3/53 | 3/52 | 3/50 | 3/55 | 3/54 | 3/57 | 3/58 | 3/55 | 3/62 | 3/61 | 3/56 | 3/69 | 3/65 | 3/57 | 378 | 3/70 | 3/59 4/5

3/34 | 3/40 | 3/38 | 3/40 | 3/42 | 3/40 | 3/46 | 3/45 | 3/41 | 3/50 | 3/48 | 3/42 | 3/58 | 3/52 | 3/43 | 3/68 | 3/58 | 3/45 5

325 | 3/28 | 3/26 | 3/30 | 3/30 | 3/27 | 3/36 | 3/33 | 3/28 | 3/40 | 3/36 | 3/29 | 3/49 | 3/41 | 3/31 | 3/59 | 3/47 | 322 5/5

3/16 | 3/17 | 3/14 | 321 | 3/20 | 3/15 | 3/26 | 3/23 | 3/17 | 3/31 | 3/26 | 3/18 | 3/40 | 3/31 | 3/19 | 3/51 | 3/38 | 3/22 6

3/08 | 3/07 | 3/03 | 3/12 | 3/10 | 3/05 | 3/18 | 3/13 | 3/06 | 3/23 | 3/16 | 3/07 | 3/33 | 322 | 3/09 | 3/44 | 329 | 311 6/5

3/00 | 2/98 | 2/94 | 3/04 | 3/01 | 2/95 | 3/10 | 3/05 | 2/96 | 3/16 | 3/08 | 2/97 | 3/26 | 3/14 | 2/99 | 3/37 | 3/21 | 3/02 7

2/193 | 2/90 | 2/84 | 2/97 | 2/93 | 2/86 | 3/03 | 2/97 | 2/87 | 3/09 | 3/00 | 2/88 | 3/20 | 3/06 | 2/91 | 3/31 | 3/14 | 2/93 715

2186 | 2/82 | 2/76 | 2/90 | 2/85 | 2/77 | 2/97 | 2/89 | 2/79 | 3/03 | 2/93 | 2/80 | 3/14 | 2/99 | 2/82 | 3/26 | 3/07 | 2/85 8

2(79 | 2/75 | 2/68 | 2/84 | 2/78 | 2/69 | 2/91 | 2/82 | 2/71 | 2/97 | 286 | 2/72 | 3/09 | 2/93 | 2/74 | 3/20 | 3/01 | 2/77 8/5

273 | 2168 | 2/61 | 2/78 | 2/71 | 2/62 | 2/86 | 2/76 | 2/63 | 2/92 | 2/80 | 2/65 | 3/04 | 2/87 | 2/67 | 3/15 | 2/96 | 2/70 9

268 | 2062 | 2/54 | 2/73 | 2/65 | 2/55 | 2/81 | 2/70 | 2/56 | 2/87 | 2/74 | 2/58 | 2/99 | 2/81 | 2/60 | 3/11 | 2/90 | 2/63 9/5

2163 | 2/56 | 2/47 | 2/68 | 2/59 | 2/48 | 2/76 | 2/64 | 2/50 | 2/83 | 2/68 | 2/51 | 2/94 | 2/76 | 2/54 | 3/06 | 2/85 | 2/56 10

258 | 2/51 | 2/41 | 2/64 | 2/54 | 2/42 | 2/72 | 2/59 | 2/44 | 2/78 | 2/63 | 2/45 | 2/90 | 2/71 | 2/47 | 3/02 | 2/81 | 2/50 10/5

254 | 2/45 | 2/35 | 2/59 | 2/49 | 2/136 | 2/68 | 2/54 | 2/38 | 2/74 | 2/58 | 2/39 | 2/186 | 2/67 | 2/42 | 2/98 | 2/76 | 2/44 1

250 | 2/40 | 2/29 | 2/55 | 2/44 | 2/130 | 2/64 | 2/49 | 2/32 | 2/70 | 2/54 | 2/33 | 2/82 | 2/62 | 2/36 | 2/94 | 2/72 | 2/38 11/5

2146 | 20136 | 2/23 | 2/51 | 2/39 | 2/25 | 2/60 | 2/44 | 2/26 | 2/67 | 2/49 | 2/28 | 2/79 | 2/58 | 2/30 | 2/91 | 2/68 | 2/33 12

2142 | 2/31 | 2/18 | 2/48 | 2/135 | 2/19 | 2/56 | 2/40 | 2/21 | 2/63 | 2/45 | 2/23 | 2/75 | 2/54 | 2/25 | 2/87 | 2/64 | 2/28 12/5

2139 | 2027 | 2/13 | 2/44 | 2/30 | 2/14 | 2/53 | 2/36 | 2/16 | 2/60 | 2/41 | 2/18 | 2/72 | 2/50 | 2/20 | 2/84 | 2/61 | 2/23 13

2135 | 2/23 | 2/08 | 2/41 | 2/26 | 2/09 | 2/49 | 2/32 | 2/11 | 2/56 | 2/37 | 2/13 | 2/68 | 2/47 | 2/15 | 2/81 | 2/57 | 2/18 13/5

2132 | 219 | 2/03 | 2/38 | 2/23 | 2/05 | 2/46 | 2/29 | 2/07 | 2/53 | 2/34 | 2/08 | 2/65 | 2/43 | 2/11 | 2/78 | 2/54 | 2/13 14

(1in=25.4mm, 1pci=271.3KN/m°)

S5 LAl 9us g laleim Cums g JAB (52350 b sla J1s (6l b8 o pb ~m8-1-0 Jgua
(Uaw y9%0 =3 (S 30 y3m0 =2 (3 yiio y92x0=1)



looly (s (5ilwss SIS g 2] o>l Jaddy e 1396/5/10 26-o
(PCH) yiums = ool 25 K o 3 colis
700 500 300 200 100 50 g
3|21t |32t 3l2]t]3|2]1]3]2]1]3]2]1 @in)
3/67 | 3/80 | 3/77 | 3/74 | 3/83 | 3/82 | 3/82 | 3/86 | 3/86 | 3/88 | 3/89 | 3/88 | 3/97 | 3/95 | 3/91 | 4/06 | 4/03 | 3/94 4
3056 | 365 | 364 | 363 | 3/68 | 368 | 370 | 372 | 3(7L | 3176 | 3175 | 3173 | 3185 | 3182 | 3076 | 3195 | 3091 | 379 | 4/5
3/46 | 3/52 | 3/52 | 3/52 | 3/55 | 3/55 | 3/60 | 3/60 | 3/58 | 3/66 | 3/64 | 360 | 3/75 | 3/72 | 3163 | 3/85 | 3/81 | 3/66 5
3/37 | 3/40 | 3/41 | 3/43 | 3/44 | 3/43 | 3/51 | 3/49 | 3/46 | 3/56 | 3/53 | 3/48 | 3/66 | 3/62 | 351 | 3/76 | 3/72 | 3/54 5/5
329 | 3/30 | 3/30 | 3/35 | 3/34 | 3i32 | 3/42 | 3140 | 3135 | 3148 | 3144 | 3137 | 3558 | 3553 | 3140 | 3068 | 3064 | 344 | 6
3/21 | 3/21 | 3/20 | 3/27 | 3/25 | 3/22 | 3/34 | 3/31 | 3/25 | 3/40 | 3/36 | 3/26 | 3/50 | 3/46 | 3/30 | 3/61 | 3/56 | 3/34 6/5
314 | 313 | 31 | 320 | 37 | 313 | 3027 | 3024 | 3115 | 3133 | 3129 | 317 | 3143 | 3139 | 321 | 3554 | 3149 | 3026 | 7
3/08 | 3/06 | 3/02 | 3/13 | 3/10 | 3/04 | 3/20 | 3/17 | 3/07 | 3/26 | 3/22 | 3/09 | 3/37 | 3/32 | 3/13 | 3/48 | 3/43 | 3/18 715
3/01 | 2/99 | 2/94 | 3/07 | 3/03 | 2/96 | 3/14 | 3/10 | 2/99 | 3/20 | 3/16 | 3/01 | 3/31 | 3/26 | 3/05 | 3/42 | 3/37 | 3/11 8
2/96 | 2/93 | 2/87 | 3/01 | 2/97 | 2/88 | 3/09 | 3/04 | 2/91 | 3/15 | 3/10 | 2/93 | 3/25 | 3/21 | 2/98 | 3/37 | 3/32 | 3/04 8/5
2/90 | 2/187 | 2/79 | 2/95 | 2/92 | 2/81 | 3/03 | 2/99 | 2/84 | 3/09 | 3/05 | 2/86 | 3/20 | 3/16 | 2/91 | 3/32 | 3/27 | 2/98 9
285 | 281 | 273 | 2/90 | 2/86 | 275 | 2198 | 2194 | 2177 | 3004 | 3000 | 2180 | 3115 | 3011 | 2185 | 3127 | 3022 | 2192 | 9/5
2/80 | 2/76 | 2/66 | 2/85 | 2/81 | 2/68 | 2/93 | 2/89 | 2/71 | 3/00 | 2/95 | 2/74 | 3/11 | 3/06 | 2/79 | 3/22 | 3/18 | 2/86 10
2(76 | 272 | 2/60 | 2/81 | 2/76 | 2/62 | 2/89 | 2/84 | 2/65 | 2/95 | 2/91 | 2/68 | 3/06 | 3/02 | 2/74 | 3/18 | 3/14 | 2/81 10/5
271 | 267 | 254 | 2777 | 272 | 257 | 284 | 2080 | 260 | 2191 | 2186 | 2163 | 3002 | 2198 | 2169 | 314 | 310 | 2177 | 1
2167 | 2063 | 2/49 | 2/72 | 2/68 | 2/51 | 2/80 | 2/76 | 2/55 | 2/187 | 2/82 | 2/58 | 2/98 | 2/94 | 2/64 | 3/10 | 3/06 | 2/72 11/5
2163 | 2/59 | 2/44 | 2/68 | 2/64 | 2/46 | 2/76 | 2/72 | 2/50 | 2/83 | 2/78 | 2/53 | 2/95 | 2/90 | 2/60 | 3/07 | 3/03 | 2/68 12
2/59 | 2/55 | 2/39 | 2/65 | 2/60 | 2/41 | 2/73 | 2/68 | 2/45 | 2/79 | 2/75 | 2/48 | 2/91 | 2/87 | 2/55 | 3/03 | 2/99 | 2/64 12/5
2/56 | 2/51 | 2/34 | 2/61 | 2/56 | 2/36 | 2/69 | 2/65 | 2/40 | 2/76 | 2/71 | 2/44 | 2/88 | 2/83 | 2/51 | 3/00 | 2/96 | 2/60 13
2/52 | 2/48 | 2/30 | 2/58 | 2/53 | 2/32 | 2/66 | 2/61 | 2/36 | 2/73 | 2/68 | 2/40 | 2/84 | 2/80 | 2/47 | 2/97 | 2/93 | 2/56 13/5
2149 | 2/44 | 225 | 2/54 | 2/50 | 2/28 | 2/63 | 2/58 | 2/32 | 2/69 | 2/65 | 2/36 | 2/81 | 2/77 | 2/44 | 2/94 | 2/90 | 2/53 14

(1in=25.4mm, 1pci=271.3KN/m°)
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looly (s (5ilwss SIS g 2] o>l Jaddy e 1396/5/10 28-¢
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3000 | 3008 | 3/12 | 3005 | 3009 | 3/15 | 3110 | 310 | 319 | 313 | 313 | 321 | 3120 | 3/20 | 324 | 333 | 3130 | 328 | 4
287 | 2091 | 2/98 | 2191 | 2193 | 301 | 2195 | 2196 | 304 | 2099 | 300 | 306 | 3110 | 308 | 3009 | 324 | 319 | 313 | 4/5
275 | 2177 | 285 | 279 | 2179 | 287 | 2183 | 284 | 2190 | 2189 | 2/89 | 2193 | 301 | 298 | 2197 | 3116 | 309 | 301 | 5
2064 | 265 | 273 | 2067 | 268 | 276 | 2174 | 274 | 2179 | 280 | 279 | 281 | 2/94 | 2189 | 2/85 | 309 | 301 | 2190 | 5/5
254 | 2554 | 262 | 2158 | 258 | 265 | 2/66 | 265 | 268 | 2173 | 271 | 270 | 287 | 282 | 2175 | 303 | 0293 | 279 | 6
245 | 2145 | 252 | 2150 | 2/50 | 2/55 | 2159 | 2/57 | 2158 | 2/67 | 2/63 | 261 | 282 | 275 | 2165 | 297 | 2186 | 270 | 6/5
237 | 2138 | 243 | 2143 | 2142 | 246 | 2153 | 250 | 249 | 2661 | 256 | 2/52 | 2176 | 268 | 2056 | 292 | 279 | 261 | 7
2031 | 231 | 235 | 237 | 2136 | 2138 | 247 | 244 | 241 | 2156 | 2150 | 244 | 272 | 262 | 248 | 2187 | 2173 | 253 | 7/5
205 | 2124 | 227 | 2132 | 2130 | 230 | 2142 | 238 | 2133 | 2551 | 244 | 236 | 267 | 2/56 | 2141 | 283 | 2068 | 246 | 8
2020 | 218 | 2020 | 227 | 2/4 | 2022 | 238 | 232 | 2126 | 247 | 2139 | 2129 | 263 | 251 | 234 | 2179 | 2662 | 2139 | 8/5
215 | 2113 | 2713 | 2023 | 2119 | 216 | 2134 | 2027 | 219 | 2143 | 234 | 2022 | 2159 | 246 | 2i27 | 2175 | 2557 | 232 | 9
211 | 2008 | 207 | 2118 | 2114 | 209 | 2130 | 222 | 213 | 2139 | 229 | 216 | 255 | 241 | 2/21 | 271 | 2552 | 226 | 9/5
2007 | 2003 | 201 | 2115 | 2109 | 203 | 2126 | 2118 | 2007 | 235 | 2/25 | 2110 | 2/51 | 2/36 | 2115 | 2067 | 2147 | 220 | 10
2004 | 1099 | 195 | 2111 | 205 | 1/97 | 2123 | 2114 | 201 | 2132 | 220 | 2004 | 248 | 232 | 2009 | 2064 | 2143 | 215 | 10/5
2000 | 1/95 | 189 | 2008 | 2001 | 1/92 | 2120 | 209 | 1/95 | 2/29 | 2116 | 1/99 | 245 | 228 | 2004 | 260 | 2139 | 210 | 11
197 | o1 | 184 | 2005 | w97 | 187 | 2116 | 205 | 190 | 2126 | 212 | 1193 | 242 | 224 | 1099 | 257 | 2135 | 205 | /5
194 | w7 | 179 | 2002 | w93 | 182 | 2113 | 202 | 1585 | 223 | 209 | 1/88 | 2/39 | 2120 | 1/94 | 254 | 2531 | 200 | 12
191 | 184 | 174 | 199 | w89 | 1777 | 2111 | 1/98 | 181 | 220 | 2/05 | 1/84 | 236 | 216 | 189 | 251 | 227 | 195 | 12/5
188 | 180 | 170 | 1/96 | 186 | 172 | 2008 | 95 | 176 | 217 | 201 | 179 | 233 | 213 | 1/85 | 248 | 2023 | 191 | 13
1086 | 177 | 165 | 1/93 | 183 | 1/68 | 2/05 | 191 | 1/72 | 214 | 1/98 | 1775 | 230 | 2009 | 181 | 246 | 2120 | 1ss | 13/5
183 | 174 | UL | 1091 | 180 | 164 | 2003 | 188 | 167 | 2712 | 1/95 | 171 | 2028 | 206 | 176 | 243 | 2117 | 182 | 14
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3/16 | 3/24 | 3/28 | 3/21 | 3/26 | 3/23 | 3/25 | 3/29 | 3/36 | 3/30 | 3/32 | 3/38 | 3/38 | 3/39 | 3/42 | 3/50 | 3/49 | 3/46 4
3/04 | 3/09 | 315 | 3/08 | 3/12 | 3/19 | 3/13 | 3/16 | 3/22 | 3/18 | 3/19 | 3/24 | 3/28 | 3/28 | 3/28 | 3/40 | 3/39 | 3/32 4/5
2/93 | 2/97 | 3/04 | 2/97 | 3/00 | 3/07 | 3/03 | 3/05 | 3/10 | 3/08 | 3/09 | 3/12 | 3/19 | 3/18 | 3/16 | 3/32 | 3/30 | 3/20 5
2/83 | 2/186 | 2/93 | 2/87 | 2/90 | 2/96 | 2/94 | 2/95 | 2/99 | 3/00 | 3/00 | 3/01 | 3/11 | 3/10 | 3/05 | 3/26 | 3/22 | 3/10 5/5
2174 | 2177 | 2/83 | 2779 | 281 | 2/86 | 286 | 2187 | 2188 | 2192 | 2192 | 2190 | 3005 | 3002 | 2195 | 3/20 | 3115 | 300 | 6
2167 | 2068 | 274 | 2/72 | 2/73 | 276 | 2/79 | 2/79 | 2/79 | 2/86 | 2/85 | 2/81 | 2/99 | 2/96 | 2/86 | 3/14 | 3/08 | 2/91 6/5
2/60 | 2/61 | 2/65 | 2/65 | 2/66 | 2/68 | 2/73 | 2/72 | 2/70 | 2/80 | 2/78 | 2/73 | 2/94 | 2/90 | 2/77 | 3/09 | 3/02 | 2/83 7
2154 | 254 | 2/57 | 2/59 | 2/59 | 260 | 267 | 2066 | 262 | 2175 | 2172 | 2065 | 2189 | 2184 | 2170 | 3005 | 2197 | 276 | 7/5
2/48 | 2/48 | 2/50 | 2/54 | 2/53 | 2/52 | 2/62 | 2/61 | 2/55 | 2/70 | 2/67 | 2/57 | 2/84 | 2/79 | 2/63 | 3/01 | 2/92 | 2/69 8
2143 | 243 | 2/43 | 2/49 | 2/48 | 245 | 258 | 2155 | 2148 | 2165 | 2062 | 2551 | 2180 | 2174 | 256 | 2197 | 2188 | 263 | 8/5
2/38 | 2/38 | 2/36 | 2/44 | 2/43 | 2/39 | 2/53 | 2/51 | 2/42 | 2/61 | 2/57 | 2/44 | 2/77 | 2/70 | 2/50 | 2/94 | 2/83 | 2/57 9
2/34 | 2/33 | 2/30 | 2/40 | 2/38 | 2/33 | 2/49 | 2/46 | 2/36 | 2/58 | 2/53 | 2/38 | 2/73 | 2/65 | 2/44 | 2/91 | 2/79 | 2/51 9/5
2129 | 2/28 | 224 | 2/36 | 2/34 | 2/27 | 2/46 | 2/42 | 2/30 | 2/54 | 2/49 | 2/33 | 2/70 | 2/61 | 2/39 | 2/88 | 2/75 | 2/46 10
2126 | 2/24 | 2/19 | 2/32 | 2/30 | 2/21 | 2/42 | 2/38 | 2/24 | 2/51 | 2/45 | 2/27 | 2/67 | 2/58 | 2/33 | 2/85 | 2/72 | 2/41 10/5
2122 | 220 | 2114 | 2/29 | 2/26 | 2/16 | 2/39 | 2/34 | 2/19 | 2/48 | 2/41 | 222 | 2/65 | 2/54 | 2/28 | 2/83 | 2/68 | 2/36 1
2/16 | 2/16 | 2/09 | 2/26 | 2/22 | 2/11 | 2/36 | 2/31 | 2/14 | 2/45 | 2/38 | 2/17 | 2/62 | 2/51 | 224 | 2/80 | 2/65 | 2/32 11/5
2/16 | 2/13 | 2/04 | 2/23 | 2/19 | 2/06 | 2/33 | 2/27 | 2/10 | 2/43 | 2134 | 2/13 | 2/59 | 2/48 | 2/19 | 2/78 | 2/62 | 2/28 12
2113 | 2710 | 199 | 220 | 215 | 202 | 231 | 224 | 2005 | 2140 | 2131 | 2009 | 2157 | 2145 | 2115 | 276 | 2159 | 2124 | 12/5
2/10 | 2/06 | 1/95 | 2/17 | 2/12 | 1/98 | 2/28 | 2/21 | 2/01 | 2/38 | 2/28 | 2/04 | 2/55 | 2/42 | 2/11 | 2/74 | 2/56 | 2/20 13
2/07 | 2/03 | 1/91 | 2/15 | 2/09 | 1/93 | 2/26 | 2/18 | 1/97 | 2/35 | 2/25 | 2/00 | 2/53 | 2/39 | 2/08 | 2/72 | 2/53 | 2/16 13/5
2/05 | 2/00 | 1/87 | 2/12 | 2/06 | 1/89 | 2/24 | 2/15 | 1/93 | 2/33 | 2/23 | 1/97 | 2/51 | 2/36 | 2/04 | 2/70 | 2/51 | 2/13 14
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40- Polychloroprene elastomeric joint seals
41- Lubricant-Adhesive
42- Preformed compression seals
43- Preformed expansion joint filler
44- Polystyrene board fillers
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45 - Entrained air

46- Simple beam with center — point loading
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47- Compressible insert
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48- Bond breaking board
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49- Foam board/Foam core board
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Fahrrenheit (temperature) Celsius .= %832
Foot Meter 0/30480
Foot?(ft?) Meter? 0/092903
Inch Millimeter(mm) 25/4
Mile Kilometer 1/609344
Pound-force Newton(N) 41448222
Pound- forcefinch? Kilopascal (kPa) 6/894757
Tonne(metric) Kilogram(Kg) 1000
Pound(mass) Kilogram 0/4565924
Pound/inch?® (psi) Kglem? 0/07
Pound/inch? (psi) MPa 0/007
Pound/inch® (pci) MN/m? 01271
Celsius (temperature) Fahrrenheit t, =(t,x1/8)+32
Meter Foot 3/280840
Meter? (m?) Foot’(ft°) 10/763915
Millimeter (mm) Inch 0/03937
Kilometer Mile 0/6213711
Newton (N) Pound-force 0/2248089
Kilopascal (kPa) Pound- force/inch® 0/1450377
Kilogram Tonne(metric) 0/001
Kilogram (Kg) Pound(mass) 2120460
Kg/em? Pound/inch? 14/5
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