% 7N % %N BETONARME CELIGI,
GENEL YAPI CELiGH,
METALLER




BETONARME GELIGI

Betonarmede kullanifan daire kesitli cubuklar genellikle iki cegittir;

1- Sicakta haddelenmig geiikler; belirli hir akma st gésteririer. Bu noktadan senra hemen
hemen sabit bir gerilme altinda deformasyon gekildeki gibi hizla artar. Bu tiir gelikler dogjal sert-
likteki getikler otarak tanimlanahifir.

DOGAL SERTLIKTEKI GELIK

a akma /{\[v—\
a sertiesme

Q

gerilme

E=21x1065kg/em?

£, ~ 1520 €, = 100-200 €,

Birim Deformasyon
(a) Dogal sertlikteki gelik igin tipkk G-E efirisi

2- Soijukta iglem giirmiis celikler; dzel geliklerin belirli ve kesin bir akma limiti yoktur, Bu tir
geliklerde, bogaltmada 0,002 kalici bisim deformasyon birakan geriime, akma gerilmesi olarak
tanimlanir. Artik limit soz konusu olamiyacagindan, bu tiir gelikler igin “akma jimit!" deyimi kul-
ianiimas! yanlis olur. Akma gerilmesi, sekildeki gibi yatay eksen [izerinde tesbit edilen 0.002
birim deformasyondan, G-E egrisinin baglangig efimine paralel gizilecek dogrunun, egriyi

" kestigt nokta olarak bulunur. Sodukta iglem gdrmils gefiklerde kopma uzamasi, dogal sertlikte-
ki geliklere oranla daha kiigtiktls.

SOGUKTA ISLEM GORMUS GELIK

N\

Q

a

" gerilme

E = 2.1 x 106 kgfem?

0.002

Birim Deformasyon
(b} Sogukta iglem gbrmiis gefik igin tiplk G-E efrisi
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BETON GELIGININ MEKANIK BZELLIKLERI

Donatl | Akma Dayanimi | Hesap Dayammi| Gekme Dayanimi | Kopma Yapim Yiizey
St ik fa fsu Uzamast | Yontemi | Geometrisi
N/mm2(kgiom?} { Nimm2(kg/om?) Mmm2(kafom?) | €y,

BG 220 (2200} 191(1910) 3403400} ¢18 | Dogal Sertlik Diiz

BG lila 420 (4200) 365 (3650) 500 {5000) 042 [Dogal Sertlik | Nervilrii

BG (b 420 (4200) 365 {3650) 500 {5000) 010 | Sofjuk lglem | Nerviirlii

BG IV a(bs); 500 (5000) 435 {4350) 550 (5500) 008 |Dodal Sertfik | Nerviirldi

BGHV b(bK) | 500 (5000) | 435 (4350) | 550 (5500 008 1§ Sofjuk lslem | Profili veya
diiz hasir

Beton gelifi elastisite moddll : ks = 2 x 105 N/mm? (= 2 x 106 kg/cm?)

Yogunluk : Y= 7.854/m3, Poisson orani: 0.3

BETON GELIGI CUBUKLARININ GEOMETRIK OZELLIKLERI
Kesit Kesit Alan (cm?2)

Gap | Agirlik | Gevresl Gubuk Sayisi

mm | kg/m | mm i 2 3 4 5 6 7 & 9 10

] 022 | 188 |0.28 (057085113 (141 |1.7011.98 226254283

8 040 | 251 |050(1.00151 2011251 |3.01|352;402452|503

10 | 062 | 314 |0.79 157 1236 314393 |471(550:6.28 707 [7.85

12 1 089 | 37.7 |113|2.26|3.39 (452 566 (672|791 |9.05[10.18]11.31

34 | 121 | 440 |1.54|3.08 (462|616 770 924 (10.77]12.32|13.86}15.39

16 | 158 | 50.3 |2.01|4.02 | 6.03 | 8.04 {10.05{12.06|14.07|16.08|18.09 | 20.11

18 | 2.00 | 565 |2.54 | 5.09 | 7.63 [10.18(1272{15.26|17.81|20.36|22.90 (25.45

20 | 247 | 628 |3.14 | 628|942 [1257|15.71|18.84/21.99|25.14|28.28(31.42

22 | 295 | 691 [3.80 | 7.60 [$1.40115.21(19.0122.81[28.61|30.41{34.21|38.01

24 | 355 | 75.4 14.52|9.05|13.57118.10(22.62 (27.14131.67|36.19{40.71 [45.24

25 | 385 | 785 [4.91|9.82 |14.73119.63|24.54 (29.4534.36|39.27 |44.18[49.00

26 | 417 | 81.7 |5.31|10.62{15.9321.24 |26.55 [31.86 |37.17 {4247 |47.78|53.09
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100 cm. GENISLIK IGIN
BETON CELIGI GEOMETRIK OZELLIKLERI

Gubuk GUBUK GAPI {mm) Gubuk
aralifi Sayisi
cm 6 | 8 |10 {12 |14 {16 |18 |20 | 22| 25| 28

60 | 471]838]13.09|18.85|25.66|33.52 |42.41|52.36163.36 | 51.83 [102.67| 16.7
65 1435|773 |12.08|17.40|23.6830.95 [39.15|48.33| 58.48 | 75.54{ 94.77 | 15.4
7.0 1404 718 11.22|16.16 |21.99]28.73|36.36| 44.87|54.30| 70.141 88.00 | 14.3
75 1377|670 |10.47 |15.08|20.52 |26.8135.93|41.88|50.81 | 65.47| 82.13 | 13.4
8.0 1353 |628] 982 [14.1419.2412514|31.81|39.26|47.54 | 61.38 | 77.00 | 125
85 |33 591|924 [13.31 [16.11123.66(29.94|36.95|44.72 | 57.76 [ 72.47 | +1.8
9.0 | 314|559 873 [12.57 [17.10]22.34| 28.28 | 34.00| 42.23 | 54.56 | 68.44 | 11.1
95 298 |529| 827 [11.90|16.20]21.17|26.79|33.06| 40.01 | 51.68| 64.84 | 10.5
10.0 | 283 [500| 7.85 [11.31 [15.39]20.11| 25.45| 31.41 | 38.04 | 49.10 [ 61.60 | $0.0
105 1269|479 748 [10.77 [14.66]19.15]|24.24| 29,94 | 36.20| 46.76 | 58.67 | 9.5
11.0 | 257 [ 457| 7.14 [10.28 {13.9918.28|23.14|28.55| 34.55 | 44.64|56.00 | 9.1
115 1246 437|683 | 9.84 [13.39(17.49|22.13]27.3|33.05| 42.70| 53.57 | 8.7
12.0 1236 | 419 654 | 9.42 [12.83{16.76|21.21| 26.17|31.67 | 40.92| 51.33 | 8.3
125 | 2.26 [ 402 6.28 | 9.05 [12.32[16.00]| 20.36| 25.13| 30.41|39.28 | 49.28 | 8.0
13.0 | 2.t7 | 3.87| 6.04 | 8.70 [11.84|15.47|10.58| 24.16| 20.24 | 37.77 | 47.38 | 7.7
13.5 | 2.09 372 5.82 | 8.38 [11.40|14.90|18.85)23.27 | 28.16|36.37| 45.63 | 7.4
140 1202 [ 359|561 | 8.08 [11.00(14.36|18.18| 22.44| 27.15|35.07 | 44.00 | 7.1
145 | 1.95 [ 3.47| 5.42 | 7.80 {1062 [13.87|17.55|21.66|26.21 | 33.86| 42.48 | 6.9
15.0 | 1.89 [ 3.35| 5.24 | 7.54 {1026 [13.41|16.97|20.94|25.34 | 32.73 | 41.07 | 6.7
185 | 182 (324|507 [7.30 | 9.93 [12.97]16.42(20.27|24.52|31.68(39.74 | 6.5
160 | 1.77 (314 491 | 7.07 | 9.62 [1257115.90|19.64|23.76]30.69|38.50 | 6.3
165 | 1.71 [3.05| 476 | 6.85 | 9.33 [12.19115.42| 19.04|23.04|29.76|37.33 | 6.1
17.0 | 166 | 2.96| 462 | 6.65 | 9.05 [11.83}14.97|18.48|22.36| 28.86 | 36.24 | 5.9
175 | 162 | 287 449 1 6.46 | 879 |11.48[14.54|17.95|21.72[28.06]35.20| 57
18.0 | 1.57 {279 4.36 | 6.28 | 8.55 [11.17[14.14|17.46|21.12|27.28(34.22 | 5.6
185 | 153 {272 425 | 6.11 | 8.32 [10.87(13.76116.94 | 20.55| 26.54| 33.30 | 5.4
190 | 149 265|413 | 595 | 8.10 |10.58(13.39]16.54]20.01(25.84[32.42 | 53
195 | 145258 4.03 | 580 | 7.89 |10.31[13.05:16.11]19.49|25.18|31.59 | 5.1
200 | 1.41 (251 |3.93 565 |7.69 [10.05]12.7215.71119.01|24.55/30.90 | 5.0
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BIR SIRAYA KONACAK EN GOK DEMIR SAYISI

Kirig DONATI GAPLAR!
Genigligi 10 {12 114 |16 | 18 [ 20 | 22 | 24 | 26 Aglikfama: { ) igindeki
10 2 2 2 2 @)1 1 1 1 sayida demir konduju
15 4 4 3 3 3 3 2 2 2 zaman iki demir arast
20 6| 5 5 1@ | 4 4 4 3 3 arasindaki mesafe
25 7 7 6 6 | (6] 5 5 4 4 20 mun.den biraz az
30 9 g (@817 7 ] 6 5 5 olmaktaghr,
35 (1131101 9 1 8 8 71616
40 12111 1{11)} ¢ 9 8 717
45 411212 |1 |[t1 1019 |8 {8
50 (s 13 (12 (2|11 (10191898
60 19 [ 18 {16 |15 {15 | 14 [ 13 {(12)] 1%
Kullanmiagak
Etriye 8 mm 10 mm
KEMETLENME BOYLARI (CAP CINSINDEN)
BETON BCl, (5220) BeIIL, (5420)
Diiz Kancall Diiz Kancall
(180%) (90
BS14 494 3449 524 41 @
BS16 474 324 490 390
BS20 424 278 440 3Ha
BS25 408 258 380 g
BS30 408 250 Ha 2849
BS535 400 250 328 268
BS540 400 250 308 248
BS45 400 250 280 230
BS50 400 254 %0 210

Not : 3- 26 < @ < 40 durumunda gizelge degerleri (

100 .
ile carpimalidir,
132-0 }le garp
2- Yatay donatinin betan iist ylizeyine 30 cm.'den daha yakin oldugu durumtarda

gizelge degerlerl 1.4 ile carpiimahdir,
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HASIR GELIK
TANIMI -
Hasir Gefik, yiksek mukavemeti nerviirlii gubukiardan nokta kaynagi ile yapilan betonarme
donatl maizemesidir.
Hasir Gatik TS 4559 Standardina uygun olarak dretilir. 1986 yilindan iibaren ingaatlarda kul-
fanilan hasirlarin mutiaka TS damgah olmasi zoruniu kilinmugtir,
OZELLIKLERI
Emniyet Gerilmeler :
Beton 160 igin 2400 Kg/em?, Beton 225 igin2800 Kg/cm?
Malzemeden %35, Isgilikten %50 tasarruf saglar.
Hasir Boyutlars ;
Standart hasirlann boytar: 5.00 mt. enleri, 2.15 mt'dir. Aynca siparige gore degisik boyutlarda,
enleri 1.85 mt ile 2.70 mt, boylar 3.00 mt ile 7.00 mt arasinda olan hasirlar projelere wygun
olarak Oretilie. Santiyelerde hasirlanin zayiat vermeden kesilmesi igin projeye birlikie gizilen
kesme programina uyulur.
Hasir Gegitleri;
Hasirlar gubuk atalildarina gdre dnce su iki boliime ayniir;
Q Hasirlan : Her &l yondeki gubuk aralidars egittir (15 cm. x 15 cm.) ki yénde de moment alir,
R hasirlars : En gubuk araliklan boy gubukiarindan genigtir. {15 cm.x25 cm.) Tek yonde
mament alir, Ayrica gubuk gaplarma gére de her hasira ayel bir numara verilmis ve bunlar lis-
telenmistir. Betonarme hesaplan sonucunda huiunan donati kesitlerini kargilayan hasirlar bu
listeden segilir,
Ingaatlarda kullasilacak hasir gegitlerinin sayismi :
miimkin oidujunca az tutmak uygulamada A——218M g . 215m |
kolaykk saglar. ) T
Baz hastrlarin boy qubuklar ¢ift ofarak yapilir. bu
ozelli§i humarasinin yanina kanan (d) isaretiyle
belirlenir. Fakat gene de hasir kenaslarindaki 2
veya 4 adet boy gubugju tek ofarak kaynaklamr.
biyiece hasirlar yan yana bindirildiginde ek
yerindeki bay cubuidar gerektiginden fazla birik-
memig olur.
Hasir Ekfeme Boylan :
Hasir celik kuitanirken hoyura ve ening ekieme
ler gerekecektir. Ekleme hoytart Q ve R tipl
hastrlarda degisik olur,
Q tipi hasirlarda ek yerinde hindirme boyu en az =FH an
iig géiz aralifjs 50 em.'dir. A T
R tipi hasirlarda ek yerinde hindirme boyu en az

15cm )

Q Hasirlare & Hasurlan

5.00 m

)
/
)
/

hir gtz aralifl, 20 cm.'dir.

Mesnet Ankrajian :

Kenar mesnetlerinde donatinin en az 1/3'{ mes-
netlere ankre editmelidir, Gubuklarin teorik mes-

25¢em

H
_

15 cm|
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|

SN SN S -

e — T e e
25cm]{15¢m { 15em | 15em || 25cm
5@em _

Taglylet yonde hasirlarn eklenmesi
3

|

fommim - ——

B

SO ISR N | NN | DN DY U
e ae— 0y ¥
25em| | 15em]| {25¢em

{\ra mesnet ankrajt

Tevzi yéniinde hasirfarin eklenmaesi

Serbest kenar mesnet ankrajt
l

i
!
F—— Teorik mesnet aks!
Az ?é em

- s - *

o

<5em
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net noktasin 15 cm. gegmesi yeterlidir.

Ara measnetierde donatimin en az 1/4°0 mes-
netlere ankre edilmelidir.  Gubuklann mes-
netlerin dn yizinden 10 cm. igeri girmesi
yeterlidir.  Mesnetlerdeki (st donats,
aciklkdarin 1/4'line kadar yzanmalidir.
KULLANIM

Kullanma Nedeni

Hasir Celik ingaat demirine gére malzemede
ekonomi, iggilikte kalite ve kolaylk sagiar.
Demir montaj ve kalip bekleme sirelerini
azallir, ingaata hiz kazandirir. Demirlere
kanca yapmaya, pilye ksvirmaya, gubuklar
tek tek diizettip kesmeye gerek kalmaz.
Gubuk araliklan milimetrik diizglinliktedir.
Bu nedenlerle ingaatinda bir defa Hasir Gelik
kullanan bir daha vazgegmemektedir.
Kullamildigr Yerler :

Hasir Gelik, her tdrilt binanin dogeme ve
perde duvarlarinda, sémellerinde, tinellerde,
beten sahalarda, endiistri yapilarinda, pre-
fabrik elemanlarda, barajlarda ve daha hirgok
yerlarde kullaniimaktadir,

Tagima ve Istifieme :

Hasirlar fabrikada paketlenerek iizerine
numaralar) ve gerekli bigiler vazildiktan sonra
tartilir ve kamyonlara yiiklenir.

Santiyelerde hasirlan dagimadan dizgiince
inirip numaralarina gére istiflemek gerekir.
Montaj :

Hasirlar eldeki kesme programina uygun
olarak el makasiyia kesilir. Kalip iizerinde
montaja ait donatidan ve kogelerden
baglanacaktir. Montaj eshasinda dikkat
edilmesi gereken geylerin baginda mesnet
ankarajlarinin, bindirme boylarinin ve ek yer-
lerinin projesine uygun colmasidir. Boyuna
gubuklar alta gelecektir. Hasirlarin ydnlerinin
ters oimamasina da gene dikkat editmelidir.
Dzha sonra (st donatimin sehpalar yaklagik
birer metre ara ile yerlegtiriliz. Mesnet
donatilarinin isienen yiiksakfikte olmasl igin
Gizerine oturdugy kirig veya hatil demirleri




diizglin konmug olmaldir. Hasirtar kaymasin diye tagiyic! sehpatara, kirig demirlerine ve biribir-
lering bag telivle sikica baglanir.

Beton ddkilirken iist donatimin ezilmemesine dikkat edilmelidir. Bunun igin ddgemeye bir mik-
ar beton doktiikten sonra {ist donatiy elle silkeleyerek betonun iizerine gikarmak  suretiyle
qerekli faydall yiikseklik saglanahitir.

R STANDART HASIRLAR

Hasir Gubuklarmm Agirhdl

Aralg Gapl Kesit Alani Hasir [ m?

Hasir Tipl Boy | En [ Boy | En | Boy | En
mm cm2/m kg
R 106 150 250 45 4.5 106 | 0.64 | 1430} 133
R131 150 250 5.0 5.0 1.31 0.78 | 1774 | 1.65
R 158 150 250 5.5 5.0 1.58 078 { 2000 | 1.88
R 188 150 250 6.0 5.0 1.88 0.78 | 2258 | 210
R221 150 250 6.5 5.0 2.21 0.78 | 2537 | 236
R 257 150 250 7.0 5.0 257 | 0.78 | 2827 | 263
R295 150 250 75 50 295 | 078 | 3150 | 203
R 317 150 250 5.5d 50 317 | 078 | 3343 | 311
R 317 150 250 7.8 50 317 § 078 | 3343 | 3.11
A 335 150 250 8.0 5.0 335 078 | 3494 | 325
R 377 150 250 6.0d 5.0 377 | 078 | 3849 358
R 377 150 250 8.5 5.0 377 | 078 | 3849 358
R 443 150 250 6.5¢ 55 4.43 095 | 4537 | 4.22
R 513 150 250 7.0¢ 6.0 5.13 1.13 | 5289 | 492
R 589 150 250 7.5 6.5 589 | 1.33 | 60.85 | 566

Q STANDART HASIRLAR

0 106/106 150 150 45 45 1.06 106 | 17.85 | 1.66
Q131131 150 150 5.0 5.0 1.31 131 | 2215 | 2.06
Q 158/158 150 150 55 5.5 1.58 158 | 2666 | 2.48
(: 188/188 150 150 8.0 6.0 188 | 188 | 3182 | 296
G 2211221 150 150 6.5 6.5 2.2% 221 1 37.41 1 3.48
Q317188 150 150 5.5d 6.0 347 | 1.88 | 4268 | 3.97
Q317/188 150 150 7.8 6.0 347 1.88 | 4268 | 3.97
Q3771188 150 150 6.0d 6.0 3.77 1.88 | 4773 | 4.44
Q377/188 150 150 8.5 6.0 3.77 1.88 | 47.73 | 4.44
Q 443/22¢ 150 150 6.5d 6.5 443 |} 221 | 56.01 | 521
Q £89/378 150 150 7.5d 8.5 589 | 378 | 8159 7.59

* Depo hasir ebadlar, 2.15 x 5.00 m.dir.
* Yaniarinda {d) harfi bulunan hasilarin boy gubuklar: gift olarak ima! edilmistir.
* Depo hasirlan disindaki dzel hasirlar 2.70 x 7.00 m. boyutlarina kadar imal edilebilir.
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HASIR GELIK KESIT TABLOSU

Tek
Cubuk{Gubuk
Gam | Kesit

@ | Alam
mm | ¢m?

Gubuk Araliklarina Gore
Donatl Kesit Atani {cm?/m)

50- 1+ 75
100d*{150d*

Gubuk arabklart (mm)

100

150

200

250

300

Kaynaklanabilecedi Gubuk
Hk siitundaki
Gubuk tek Gubuk gitt
en en en en
ince  kalin {ince kaln
mm mm | mm mm

40 10126
45 10.159

50 10196
55 |0.238

6.0 |0.283
6.5 10332

7.0 {0385
7.5 10.442
8.0 |0.503
8.5 |0.567

8.0 (0.636
95 {0709

10.0 |0.785
10.5 |0.866

11.0 |0.950
11.5 {1.039

12.0 {1131

2521168
319|212

393|262
4751317

5.65 | 377
6.64 1 443

7.70 1 5.13
8.84 | 5.89

10.05( 6.70
11.36] 7.57

12.721 8.48
14,181 9.45

16.71(10.47
17.32]11.55

16.01132.67
20.77113.85

22.62115.08

1.26
159

1.96
238

2.82
33

3.85
4.42

5.03
5.67

6.36
7.09

7.85
8.66

9.50
10.39

11.31

0.84
1.06

1.31
1.58

1.88
221

2.57
2.95

3.35
378

424
473

5.24
577

6.34
6.92

7.54

0.63
0.80

0.95
119

1.41
1.65

192
2.20

2,51
284

3.18
3.54

3.92
433

474
519

5.66

0.50
0.64

0.78
.95

1.13
1.33

1.54
1.77

2.0%
2.27

2.54
2.83

3.14
3.46

3.80
415

4.52

0.42
0.53

(.65
0.78

0.94
1.10

1.28
1.47

1.67
1.89

2.12
2.36

2.61
2.89

3.16
3.45

3.76

4¢ 60 |40 55
40 65 | 40 65

40 85 |45 70
40 85 |45 75

40 85 |50 85
45 90 155 90

50 100160 100
40 105 {65 105

50 11070 10
50 10|70 110

85 120 |75 120
70 120 | 80 120

70 120185 120
75 120 | 90 120

80 120 (95 120
85 120 (95 120

85 12.0 1100 120

HASIR GELIK AGIRLIK TABLOSU

Gubuk Araliklanina Gére - AGIRLIK {kg/m2)

ubuk
girlig

kg/m 100d*

50

75
150d*

100

Gubuk Araliklars {mm)

150

200 250 300

0.089

1.97
0.125 2.50

0.154 3.08
0.187 3.73

0222 444
0.260 5.21

0.302 6.04
0.347 6.94

0.395 7.89
0.445 891

0.499 9.99
0.556 11.13

0.617 12.33
0.680 13.59

0.746 14.92
0815 16.31

0.888 17.76

1.32
1.66

2.06
2.49

2.96
3.47

403
482

5.26
5.94

6.66
7.42

8.22
9.06

9.95
10.87

11.84

0.99
1.25

1.54
1.87

2.22
2.60
3.02
3.47

3.9
4.45

4.99
5.56

6.17
6.80

7.46
8.15

8.88

0.66
0.83

1.63
1.24

1.48
1.74

2.01
231

2.63
297

3.33
3.7

411
453

4.97
5.44

5.92

0.49 0.38 0.33
0.62 0.50 0.42

077 0.62 .51
0.93 0.75 0.62

i 0.89 0.74
1.30 1.04 0.87

1.51 1.21 1.01
1.73 1.39 1.16

197 1.58 1.32
223 1.78 1.48

2.50 200 1.66
278 2.23 1.85

3.08 2.47 2.06
3.40 272 .27

373 2.98 2.49
408 3.26 2.72

4.44 3.55 2.96
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GELIX. HASIR DONATI HESAP TABLOSU

Tanimi : BSt 50/55 RK veya St Vb

Basit eflimeye caligan kesitfer igin

Nitelikleri : Akma simn - . 5000 kg/cm? h (cm) M (tm)
Gekme Mukavemeti 5500 kgfem? k= ————— F, (cm?) = k,
Kopma uzamasi %5 ~ M{tm)/b(cm) h (cm)
Ddgiim noktalarsnda
kesme mukavemeti 0.30 F, B, kg B 160 i¢gin oe = 2400 kg/cm?
B8 225 igin oe = 2800 kg/cm?
O, kg/cm? ‘
G, kg/lom?2 30 40 50 §0 70 80 90 1060 110 120
kn 224 174 142 122 107 96 88 8.0 75 7.0
2800
ke 37 38 38 39 39 40 40 40 41 41
k, 217 169 139 118 105 94 86 7.9 7.3 6.9
2600
ke 40 Ly 42 42 43 43 43 44 44 45
k, 212 1864 135 116 102 92 8.4 77 72 6.7
2400 ‘
ke 44 45 45 46 46 47 47 43 48 49
K, 204 159 131 113 100 90 82 76 70 66
2200 )
k., 48 49 50 50 51 52 52 53 53 54
ky 197 153 127 110 97 8.7 8.0 7.4 6.9 6.5
2000
ke, 53 54 55 56 57 57 58 58 59 59
k, 188 148 123 106 94 85 7.8 7.2 6.7 6.3
1800 .
ke 60 61 62 83 63 64 65 66 66 67
k, 181 142 119 103 91 8.3 7.8 7.0 6.6 6.2
1600
k, 67 69 70 71 72 73 74 75 75 76
kn 173 136 114 939 8.8 8.0 7.4 6.8 6.4 6.0
1400
ke 78 79 81 82 83 84 85 86 87 88

Hesaplanmis Fe kesitini sagjfayan gubuk capl ve araligt GELIK HASIR KESIT TABLOSUNDAN

sagiliy.
Mimkin olursa DEPO HASIRLAR! listesindeki tinler tercih editmetidir.
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GENEL YAPI GELIGI

o)
oy Cekme Dayankmi
Gy215~200,
o Kopma noktasl
Sertlesme bolgesi
Ust akma nokias
Gau ......
Gaf-- Akma sinin
et Elastik limit Ep 210158
--{ Elastik lims
Gy £y = 150 ~ 200 &

PL /v\ B N

i —

[ 1l AN l v |

Tipik gerilme-birim deformasyon diagram (lgeksiz)
{Normat Yam Celigi)
G

Akma Smsri-q—cﬂ ——AT

Oyl—/ /1 oAuBe

0.065

Tipik gerilme-birim deformasyon diagrami
{Yilksek Mukavemetli Yapi Geligi)
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Mekanik Ozelikier

Gek. Dayamime | Akma Siint | Elastisite Modiié | Kayma Modiilil | 1si Genlesme
Gelifiin Kisa Oy G, E G Kalsayis:
Gosterifisi | kgf / cm? kgf / cm2 kgf 7 cm? kgf / cm? oy
(N/mm2y | (N/mm?) | (N/mm?) N/ mm?) (/°C)
Fe 33 3360 - 5000 1900
(324 - 490) (186)
Fe 34 3400 - 4200 2100
(333 - 412) (208)
Fe 37 3700 - 4500 2400
(363 - 491) (235)
Fe 42 4200 - 5000 2600
(412 - 490) {255) 2100 000 810000 | 0.000012
Fe 46 4400 - 5400 2900 (206182) (79434)
(431 - 530) (284)
Fe 50 5000 - 6000 3000
(490 - 588) (204)
Fe 52 5200 - 6200 3600
(510 - 608) (353)
Fe 60 6000 - 7200 3400
(588 - 706) (333)
Fe 70 7000 - 8500 3700
(686 - 834) (363)

1) Bu degerler, et kalinltj 16 mm'ye kadar otan mamuller igin gecerlidir. £t kalinlig:
16 mm’den bilyilk, 40 mm'yi gegmeyen mamullerde verien degerler 100 kgi/cm?
azaltimalidyr. Et katinhig: 40 mm'yi agan ve 100 mrvyi gegmeyen mamullerde verilen
deferler 200 kgffcm? kadar azaitimalidir,

Yofunluk, ¥ = 7.85 t/m3

Poissen orani, y= 0.3

100




6 | B8Z | 067 8°L9| SBY | L'hh| GEG | 0208 0860 | 2OF | 8'8% j28E | ¥E l0LC) B g, | 0L | @0 | 00E | OOE
05 | Sz |agziLip| L1 | 666 | LLE (028 | PESD | £UE | EBY | 10T |96 98T (L vL | OF | 06 | 09¢ | 02T

oy | 6z |zv'z| 968’ 8p2 ;226 | OOE |O0OOL| §LL°0 | zee | €2y | 681 |GLZ (E2E | 99 gL | 66 | 98 j0vZ | O¥C
ov | £z |Flz oz 8pl | 022 | 6L lOBL| 1990 | €63 | 228 | ML [§¥T | 10T | 9 G188 | 6L | 00¢ | 002

ge | 1z | 681 |eBL| €58l Lzo] 9LL | G26 | O¥SD | BB | O'VE | 9H | & | FEL GG |§0L |57 | 99 |09F |09}
ce | 4L |soviewl]L7o |Gy | pog | 09 | 68Y0 | 0OL | V0T | L6 (5T (G| § ot L 0s | OFL | 0%

oe | 21 |ear| el zerjeoy| 200 | voe !l vevo | ver |04E | 28 | 6L |09°L ) OF 6 L gg | ozb | 021
oe | gL |1 |evs | g6e | 1ee|eip | 90z | 2ée | 90F | GEL | V9 | BL [ GEL ) GF €g | 9 05 | 0oL | GOL

6z | o1 |getlosatvel0vEiSee| 90K | 2i€0 | VAR | ORL | Ly 4L |SFL| W 2 9 ¢ | 08 | 08
Se 1ol sgLlzog | iby | 2ez | L4645 g8 | B0°L | €06 | EE | O |erl | ¥ §L |96 ey | 89 | 99

Wik (o) /By WW oL ww | wo tww | oww W | W | e
A

W | xew | w3 | ogwd | pWwa | W | gws | SWwd | Wizl ZW2 2 2 . =
' | —
R I N N I I e S T e , 4 fe U [bmls | q |y
J 166 NI 1%
m 66 NI A4 x-X gy 1 Bl
i 2189 ] ey
yijaq Sueyd J8)efaq s upsey | Y | 35 1210210 Huz8WosY
&
-
mh Fo = bz WIouoINg
<
=21 7 | ' L HST =~ Py ISH AT ICISH  0BBL- 00LAL NIC £961 - 901 NIO
e A\ ey adS engiE 848 686l - 29t¢ 81 26y - 26 SL
= awazjely ¥uas lepinfog y1awoay
2 " ’ (1188 SfelieAn \ ‘SlwualeppeH %eals)

y 8([1jeid N JeWION




¢8 | €2 |20°E| LEL | §/6 | O°S) | 0GZL|0MOVZ| 2L ) Ove |/eL | oooe |o2e | ze | el §°0Z | 6v1 | 08t | 08¢
PO | b2 | 9577 2L | MSF 1 ELL | £SO | 0086 | USO'L | ZVS | 069 | bz | ¢ S9 | 0L [ 29l | g2 | 00E | 00E

09 . L1 12872 0'LG | 982 | ¥'0)| 20k |OVIS| 9060 | 6'Ly £8S | 80Z | 09Z | 9'G v'e6 | VL | BHE | 082 | 092
95 | Ll | 02T | Lby | 12T | 696 | YSE |0SSP; bPSO } 298 | boy | Z6L | 0%2 | zg £8 ek | %0 | ove | oFe

87 | EL 871|092 LI | 00'8 | ¥ILZ |OVLZ| 600 | 292 | ¥'SE | 651 | g0 S . 9L | €L | 06 0oz | o0z
Ob | BL | SSE 8L | Z9G | 059 | LML) GEe | Sic0 ! 6L | eTz | saL | g B | €9 | &6 | v/ | 091 | 09t

VE [ ML | BYL|L0L|298 | 10°G 6L | £2G 1 2060 | E'BL | 2°8L | 60L | §6L | pE &S 1 9 | 69 orL ; o¥l
CB L VB IEZL WL | GLE | 18 | L¥G | 928 | BEFO | VLL |2l | Z8 | OFL | LE AV 8BS | Ogt | 021

82 | v°9 | L0°L 88V |27 | MOV iZVE| ML | 628 | vER® |90 | S |gz! 12 Y ; 89 | 08 | oOL | OOL
42 | v | 601 00C | 6294 02C | 961 | BLL HOE0 | VBT | 452 | BS | sGL | ez | 6E 69 | oF 08 08

ww (oy)w/By Wi | W | W |oww | Ww o] otw | wew

102

WW | XeW | wo g | 0 | Wwa | Wd | W | Wl |y W0} e 2
I tdl
WOLR Y T X n ﬁ 4 g | skl q y
1 166 NIO Ipy
i 166 NIC A- K X-X sy I BUILY
S a1a3d f IWeRy
m Wiaq Suzyy 1819890 %113 umsay | ¥ | usay 12(0310 Hipwoan
= LkLouaIng
A > TOYISHOAZIEISH  088L- 00KLL NIC £961 - 1/SZ0} NIO
| TPYIdSINTIEHS 9861 -201Z 8L 2161 - LG SL
; awrazep| 1133 Jepinhog Wisawoay
{lewaon 1p$eq wib “Swusppey ¥eaig) ‘

1 : el | deqg




jqejided Be'FL | L'6E _ Z'5 gy 1138 P02 | 00ZM
|umean aunezn Suedss ‘dmjo Naasw SaIgIEY ube|lijold ng 8GEL | €L 4 G'g gy | o0t § OSE | O8LM
2100 BUNLLION OV WL1SY M
08 t7 | Gec S0 v00 | GZL | 466 (0988} 6GL'L | Tey | 885 | 8ve j Oee | sio ) LOL L4 | 0Gi| 00€ | 0OE
Z/ L1208 2°20 | 0Zv | 2'1L ] 62F | O6IG| LYO'L | L'GE | 6°Gp | 6lZ GG GL | 20L 99 | 8¢ | 02 | 6le
m 89 | Ll |69 | £l¥ | ¥8T | L66 | V€ 06BE | 2260 | L0E | b6E | 0BL | 0S¢ | SL 86 29 | 0L | oF¢ | OFe

09 | St (82| ELE| 602 [ LG 282 |04.Z! 8¥80 ) 292 | VEE | L Flé| El Z6 | 69 | 0} | 022 | 022
gc ¢ ¢, |vzz|S82 | ovl |9ce | vel |OvEL| 890 | ¥EZ | G8E | BGL § 502 €l g | 95 | 00f | OOC | OOC

06 | ¢ |ooz|zez| oL |eve| okl |02EL| 869°D ¢ 88 1 6'€ZT . avl |\ 0L og €6 16 | 08L ! 081
vp | gL I beL]/40L| €89 ]850 6OL | 698 | £29°0 | §GL | V02T | Lek | 9L v | 0§ 29 | 09F | 09

oy | LL | S9L €ZL|6Yr | pIG | £AL| LG | 3650 | B¢ YOl | 2l O'pl Iy EL | OFL | OFL
a¢ | vg {orL |68 | L2z |06k [ 0BG | BIE GO | VDL | 2EL | €6 | §E £9 | v | v9 | 021 | 02l

g8 | v8 |vZ'L|62G|6°GE| 0k | Ve ] BAL 0OVD | OL8 | E0L . ®L | OEL s by | 85 | OOk | 00L
9z | vo |coLi60e|6v8ivee!l 00z OB | 820 | 009 | #9L | BS | 8O 4] gt ay 08 08

ww (Dhw/By WW | Wy ] oww ] owu | ww]owwopoww

W= Pt P
[=2)
w

103

W | xew | owo | gwo §opwo ;oW oW | gl | WeW Y ZWo ] 2
; . ’ i 3dl
S I T T T B T R R B _ J y 1 s | q y
i i 166 NiQ , Py
166 NIT A- £ X-X ey ) BUILY
21789 fi ey
Hilag Sueyy © o Isuefeq XIS ussy | Y | wsey 1RIn3Q Wiawoan
: N 3 . ) /G - B Wiououng
: a—= Ty ISHOAZZEISY 0861 - 0041 NId §961 - /6201 Nid
,ﬂ _ H TP B34S 8A ¢LE 84S 9861 - ¢9ke S1 €461 -6/016 S1
= B awazjely s 1ejinAog Jijawoayn
T S J {1 88g oleley ‘SiLus[appey ¥Bals)

" paliuead | 1MN$1H3Y BQ




02t | 8z | 6¥L| Lev |OLE9| 22l | 0921 |09Z8L] 22t | €83 | &tF | 80z | tp & | b | g8 | o0e | 062 | 00g
OL ] 52 | Q0°L | OVE {09F [ 6°LE |OLOL|BZQBL) 09°) | +'97 | €26 | 96L | g AN & | 082 | 02| 082
00L | S¢ | 0S'9| 282 | 092 O'LL | 9€8 |0S¥OL| 8F'k | 289 | 898 | LZL |SSe i vz | szt | 4 | 092 | ocz | ooz
V6 | 8¢ | 00°9 | LEZ |0L/2| LB | G40 109227 2L | €09 |89/ | poL | ee 12 2L | &2 | ovZz | osz | Ove
Och [ GE | 45'G ) 83 |0S6L| L1681 SIG [OMS| o2t | 505 [€va | 251 | 62 | g1 FLo| o2 | 022 f 012 | dzg
OLL ) Sz 1 86'7 )| vEL |OVEL| 82| 68¢ (0698 VL'L | £2F |8€S | VEL | 8Z | 8 | OL | &9 | 00z | 06L | 002
COL | &2 | &Sy | €OL | Ge6 | SF.| ¥B2 [0162] 207L | ¢5¢ |esk | 22l | stz | oL | o6 g | 08L | i1 | 08
0% | €2 ;86'€}6°9Z| 919 | /G'0 | B2Z |0/8L| 906°0 | v'Oe [ 9'%e | vOL | bz 13 6 9 | 09 | 281 04k
9L | te | e5'€ | 95 | 68€ | €LG | G5) |0E0L| ¥6LO | Lve | VS | 28 | S0Z ! zi | 8 | §S | obl | £5L | obl
9% : [l |Z0°% | G°8€; MEZ |68V | 90L | 909 | ££9°0 | G6L (€C2 | ¥ . 0Z | zI g S 2L FLL | p2t
98 | B |15z |89z | vEL |90 |®es |6 1050 2oL j2iz | 9s | oz | ozl 8 § | Q0L | 95 | ook
[ITEFY {o)ui/By WW | ww oW | oW | ww | ww | oww g4l

WW | Xew | wWo | gWd § 5l | W | s | plud | Wil b 2l 2 3

_ ¥-3H
G L T T T T | 4 1 1 s | g Y

J 286 NIQ ipy
/66 NIQ A-A X-X ey [ BLIUY

2y f ey

A8 suely lejseBsq yuerg ¥ | usay Bndig ywwoes

TEFISHeAZLEISH 0861 - 00LLL NID
chyedSangr/e 84s 9861 - 29tz 51
awaziew Nifad
{iMygeq |aleleg *SwusieppeH yeais)
Kafioy | jijeq-Suag

29 - £8 wlouong
€961 - £/G201 NIT

¢l61 - EA0L6 SL
teqinfog juijatuoay

104



0ZL | 82 | 88°L ) LIS | 0968 0L | 0881 i0/152| SL°1 LLL 6¥L 80¢e 9y 12 [i] 8 [N} ooe g0e i}
G| G2 | 6077 | LAF | DBSOL L'CL | 0RE) (0426 2971 £0l gL | 961 | ¢F ¥z 8L | G0L | 087 | 082 | 082
80 | 62 ;899 | S6E |DELLS| 2°L1 | OSLE \BZ6FL| OS'L | 0°S6 | 8L | AZF | SM | ¥2 | SLL | DL | 092 | 092 | Q92
96 | SC | 809 L2 |0ZBE| £0L | BE6 |09CLL| BE'L | €8 | S0L | bSL | 8% 4 Lt 0l e | OF2 | O¥2
DLL | 82 | 20°S| 00Z |DODZ | be'B | 045 002G GiL | ETLO | 18L | veL | eg 2t cL 6 002 | 002 | 002
Q0L | G2 |ZSy | IS 1092l | 99 | 92k |0E8E] vO'L | 248 | €S9 | 22t | B2 Gl |48 '8 ! 0BF | 08 | 08l
92 | €2 |S0°p| LLL | 628 (9279 LIS |06V 2160 | 92F | €¥G | POL | 82 S 13 2 0%k | 09L | 09L
9. L2 |BYE | 98L | 085G | 266G | 9+ |OMSL} G080 | L'8E | OEr | 26 vz zh At L oL | oL | OFl
99 | 41 |90t | 628 | 91e | bOS prl | 98 | 989°0 | £'02 |0vE | b 22 zt LE g9 | 02k | 02k | 071
95 | € |€SC|GEC | /Bl |8l'y | 668 0SF | /960 | ¥OZ | 09T | 95 @ Al 0l g 0CL | 00L § OO0
L {9)w/by W | WW ] Wiy ] W | Wy | W | ww o gd)
WW | Xew | w3 | gwd | pd | W | gWd | 4 | w/jpl Y 2l 3 2
! g-3H
Mol S M A Y I MY n _ 4 y 1 s | q y
4 466 NId 1Py
166 NIQ £-A X-X ey [ BLuuy
aIAes B [IH:0
AI8G $Uel Japefaq el umsey vy Hsay i8Indi0 YUisWoeY

ZPyISHIATLEISH  086L-00LLL NIC
TPy edSOATLESS 9861 -2912 8L
awazey ¥sh
(pi8eq (s[eled ‘Siuus|appeH Yeag)
ua|yold | Slway

79 - £6 LUOUoINg
€961 - 2/620L NIT

¢iBlL - 2/016 51
Jepnfog yuswoan

105




602 06 ¥le 052 LEL 8 2

£22°0 s 160 L2 682 vy 69°1 ¥ g 9 09 2x09
'y 69°¢ L ¥ Gyt 9 9

¥61L°D i8¢ 08’y 'l 96°1 Pee L S'E L S 14 GXos
gee 1134 8¢y 18l iy G G

[ ZAN1] 2 6°'e Fig A 21'e £2’L ge L ¥ oy bxey
62 6'€ Zrt oL gk S g

S51°0 e 80°¢ 1348 8c’t 282 {3 ¢ 9 ¥ ot rxXor
AN §¢e szt A ¥o'L g g

agL’s 0z 192 (7" (8- e 0L 5z S L4 (4 prGe
8 g2 G0t veh 680 ¥4 = 14 ¥

gL gL kL't 0L 8Lt {4 8@ € 0g gxoe

gyl ge8'k 680 801 9.0 v v

50°0 ZrL vl 180 0t FrNE L0 4 §'e .8 LA £XGZ

LI0°8 88’0 rAN 00 580 W 890 F4 5e £ 0z £x02
Wi/ w/y 2WD wo L9 wo wa Wit ww Wi ww 1

n H 5 p 7 M Ra=xa 4 3] g B Py
ey iy ejy EWLY
al1Agd) ulysay 1say Jajnd(Q Hurewesn

95 W.ouoIng

SPpISHeATLEISH 086l - DOELL NID a/6l - gzol NI

Z'Fp 8dS 8A g LE 8dS 986l -231Z SL - 9861 - 806 SL

snuagadey njiey w3

awszew ¥18)
{11980y e|reAnA “SruusjappeH Hesis)

lgjnfog yiawoay

106




a1t 787 124 97'C L'gh 08l 889 182 g
g 1k Ll 56°¢ 6 622 L9 28t 6276 8'z2 9x09
96°0 15T A 621 p02 05t 19e 82l 9
og £l 26°0 FAAA BSY 06°L vl 151 86'g 0EL | §Xx08
80 0g't 1A 001 vel 5L £9°2 £8°¢4 R
F4 £l 830 £5°L 292 L) Zol 9g°L 161 Er°9 A gy
120 el e 151 98 0z'L 16'L £r'G ¢
2z L 8.0 8Ll 98'1L 61 602 (F A 954 8y v X or
190 aLt 6V L £t £9'G ¥o't L 95'g g
s L 89°D 280 ve'L £8°1 29y 80°1 8L'L 952 yxge
860 190 9.0 FAN! 587 680 98°0 S:a1 ¥
I '8 80 8o £8°0 vy vz'2 0670 59°0 WL b ogxpe
170 180 070 £5°C 'L v0 86°0 WL 7
5L 7'g i 0eg LE0 G6°0 12 G0 Sy 6.0 gxg2 m
ZL ey %0 8L'o GL'g ¥L0 29°0 650 820 620 £x02Z
ww Wl w (xew) fwa {uiwg | pwo piio wa P2 wa g T 1
M b p H=b Y bp 3 kA J M oo oy
166 Nid u-U -3 -A=x-x BUILY
“ Japag Ja(1aBag yneis
aG wWiouoing
TEFISYBAZIEISH 0861 - 00LLE NI 9/61 - 8201 NIO
TYreiSeng eadS  9B6L- 291351 9861 - 806 51
2waz|el J1199 IBInfcg JLawoan

{1950 YerleAn, ‘Siwuziappen Yes)
Jauagasgy njjoy psa’




Loy LS gc’s £19 9ty 8t 81X
66 st FES £09 14 al gl X
985°0 g'Le £'0f LE'S G6'G QgL ey g 91 4 0s1 FL X 05k
9l i QXY 08y ore ¢l gL X
8 2'8e ey 69°% Leg gl 0L X 0ZE
90¢ 292 poe Loy 86'C Fl piX
gLh £28 5E 0Ly QB¢ 2l cLX
06278 LGl 2'61L pee 66°C JAi 3 b1 A g 43 at 1] 8 gL xgol
PLLO 'Ch gGL 81'e B5'E v5e 8 g X
1GE°0 19°6 FArAN aL'e e ae'9 L 56 LL 6 06 LX06
81 L5 cee (&€ gee ol oLx
LLED 936 4 282 0Z'e 99°g 922 g (1] 3 08 gxns
€08 gLl g9 \0'e £1¢ g 2x
L6270 8L AR (18 £92 862 11584 60°2 G al L S Lxal
PEG 611 0se 0672 S02 6 6 X
eLe’n g8 L gv's pa s 6.2 G6°F 61 gy 6 L 0z LXBL
. 98 OLL 8% eL'e g6t ] X
2920 £9'9 0L'g 622 2972 093y 68°1 §'f 6 L 59 1 X469
Wz Y] 200 wo i I w3 il Wi ww WG 7
n 9 4 A A M fa=xa 2 H S B Iy
)Y HiBy ey BLILY
51A27 LYY Jisay 10310 AEWCaY

TrFISHeAZ/LEISH
TPl IS engTlE BdS

1anuanssey Moy ui3

0861 - DOLZL MIG
9951 - 2942 S1
awsz[e 11123

{1980y ¥ELBANA “$ILUSIBPPEH HEDIS)

86 WiouoJrg

9/61 - 8201 NIQ
9864 - 806 51
I1epniog U034

108



62 0L gtk 046 . 0491 Sk £'66 050L gL X
£6'2 P9 168 ¥L'G aLst 9g'y 2’88 5%6 QL%
SOE 0s A 6°¢ £°8G ire L8 orel 86'% &8l 68 vLXx@s)
gL'z gLE 26l 09'% ¥8< GOt Ler 898 ek X
8E¢ §l2 8zl 28y 744 £9°8 g9 £1e 0l xa¢k
6L ¥Ee 86 LR ¢LE 00¢ GEE GEe pLX
S8’ otz ¢'98 08'e gde e B¢ 20¢ ol X
a9 Sy Ge 66"} 2813 e'el 28t 13174 ro'e L've 1L -pLxooL
Sl £el g8k Sr'e 7oL |7 a8l 9t 6 X
- 13 52 L1 [INES £'ge gy'e Irt G2 Lyl 9°26 LX06
FeL 641 658 g0t 6El A 56t G'l8 OLX
- o £2 gg'L 62’6 8'6g ae GEE e 921 £32L gx08
ar'L L8 ¥ve 68¢e £'ee 922 0Lt 685 8 X
- 34 £2 iy GEL L'Le 882 9t 8¢'c 19°6 pas LX8L .
9g't 654 0'ze 79 1'E8 0Lz 901 9'gs 6 X
- ar Lg g% 129 9Ll 197 119 ¢k'e eb's ver LX0L
G¢'L 0e9 A" e ¥G9 ¥E'L 0’6 £y 6 X
- SE ie 9z’ 12’5 8¢l e 1 96°} gL 4 LXG9
wuw ww ww {xew) [wo () | ewa LD wa I [TTe) ¢ W0 s 1
2 b P TR B U 3 s X M % IpYy
266 NIQ L-T 2-2 -R=X-X BLUUY
FENTIEN Je)sfiag weis
9% ulouoing
Ty ISHRAZ/EISY 0861 - 00LLL NID 9461 - 820} NId
2Pk 848 A TLE 848 9961 - 29Lg 51 9861 - 806 S1

awazjeyy el

{1050 Aeuean; ‘Sluuus|appe Yexs)
anuagaioy npoy usa

iennfog yijawosy

109




L'og z'ee 08z iB8Y yi pLX
6E8F°0 8¢ L8z eFe 68F ch A
06 v ee ey g9 gl oL 091 [1]:3% 0L X001 X 06t
£fi Z8l 66t A L bEX
g1l LGl L6} GL'E 5 6 X
LPED A} 6L £8'L 90t g Gl L &L ool LXGL XG0}
L0t ag'el (3 Ge'e it gk x
a9’ oL gL'l Vi 8 gx
£82°0 099 8 59°} 682 1 8 9 g9 og gXG9X%08
(A 896 Wl 512 8 6 X
86 9L ge'l 0% L LX
vezo &'y 58 Gzt 66°L g'e g9 g 09 o9 GX09x489
GE'e 2y 0L 957 g GX
LD e 9y'E £0°1 [ [ F ¥ 134 0s FXar x0g
W/z LW By ZW wa - 0D ww [T L w Wi 7]
n ) 4 Aa ) Z) ] 5 q B 1y
By By Iuely BUILY
e usay $2IN31Q Hi8Woen

EPrISHEAT/EISH  086)- OCLLL NIG
2y edS er g /e 848 986} - 29l SL
awazie Ma)
{11550y YelRAN ‘SiWLSApPRH YENS)
Japuanasgy nijoy e4

/G uuouoing
8261 - 8201 NiG
9861 - 606 SL

lgjinfog yuyawoay

110+



vLZ | 26k | L0G | 9S8 | 28z | 29 | v92 | &7 | vl | bl b X
clz | zeb |ovs | s | vez | 90¢ | ez | ey | 2pe | og9 ZLx
501 09 ez 8 [ Gkz | 2Lk |E1G [ /€9 982 | 862 | 961 | 8% | L'PS | 285 |OL X0OLX OSL
851 [ ¥Sy | WE | biz | SbZ | §St | ove | 1t | 65z | 9t bl X
6L | g8 | e | 18L | 212 |22y fow | eve | 6iz | ent B X
- &g £z 62 | 6%L | LOE | 64'€ | Sbi | 6T | DOL | 698 | SL'E | 0°ZL | SLL |LXSLXOOL
Sl | 8%2 {647 | 901 | 68t | §0L | €8 | 9T | LSL | zE8 0L X
9cL | §02 | 2gc | 082 | W&k | L¥8 | Loy | 6vZ | £21 | 199 2 x
- gy 1z B2 | 9SL | 9'GL | 687 | S99 | E6L | b9 | M | 167 | B | 22 | 9XSuxpg
5L | S0L | 222 | Oy | ek | 68 | w6l | ooz | e | zee 6%
S0'L | 288 | Szz | vBe | L | 1sw | 9sL | 2027 | B69 | Ole LX
- ge £l iz | 9oL | 1z9 | 822 | 892 | 'L | 8ke | 61L | W02 | LbG | 1£2 | gx0Gxeg
va0 | 20 | 9% | g6 |ert | w2 | s | oL | zoe | vou Gx
- ge i B 80 [ove |ery [EoL |6 | vy | seb | 4L | sz | ve's | pxawxos | o
LI LU ww W ws Pl f3si) Flldd wWa glID” WD o gD P a3 b
i M % p Y bp 3 B ol o oo “1py
£66 NId L-u 2-2 £-K X-X BUILY
Japjieg 1ausbag yie1g

3 26 uouomny
e PR ISE BAZUEISH 0861 - DOLLL NI 8461 - 6201 NIQ
” b ThPedSenzieedS  9BAL- 2912 8L 9851 - 508 51
_ awaz[ey Yu3s lenieg yawoey
. {1980y yeleAN, ‘SiLlusISPREH HEXS) _
; P— 13jiuagasey N0y 1ppes




GLOL 0egE y0'8 L£9 ze
Zrh 0s9°2 i) 66°6 og
088 091¢ 1] £8'y 8z
18 DeL’lL LE'S Iy 92
G8L 0ES'L 16y Gee g0+ 5¢
¥SL nagt sy GG'E 174
169 0G0°1 08E 86¢ ad
89 GBL D0 FLE e 0¢
Gag £L5°0 ¥57¢ ooe gl
£08 cot'o 10'e 86°L g0+ gl
)44 59¢0 10" (Fa 14"
Wl L€ 0L 8 et B88°0 ¢k
FLE 8600 587G 21970 atL
162 460°0 £05°0 S6E°0 8
[efuey 88t XAV £82°0 (144 A 9
w w/zs N g2 A ZW0 4 wybyy L
Aog uajisay IUE|Y [BUBA [uswop wiuefeq By 1S9y WSy IB|SUBIBIO) 1ded ey
p _ _
N9 ve /¢ 159 2261 - 88F NiQ 2261 - 88F NIO
2| G861 -BOLSL £861 - 80451
awaz|ely X199 leynAog awoan

1B1je?) uojag Ye|teAnp Zng

112



e 0LoL 0zz’e r08 (ga ¢EN
0E 4 4+ 0§9°2 L ge'g GZN
8'gl g2¢ 96'L 0988 0912 aL'e £8r 8¢ N
9'g 92 28t 18 0eL’L LE°G Ly 92N
oSt gz Sit 68/ 0gg¢ 18y Ge'e GZN
'yl Ve it | 272 0og’l s’y G5'E ¥ZN
ZEL e i 169 050'L gee 867 e N
0zl e 1] 88 828 S8.°0 1% A 02N
8oL gl 9¢’L el £L5°0 244 00¢ 8EN
9'6 9’ el £0s 2010 e BG°L 9L N
r'e Fl 86°0 101744 6920 - 794 L7t FL'N
oL L 84 118 0L1°0 (1N 288°0 ZLN ]
g9 oL 040 FIE 860 G820 L1590 Ol N -
L i Witk w/zwan 2D M 73 4 wj/byg
Y g g UB)Y FBUBA {JUaW O WILBABQ IUB|Y 1IS8y by 10ed ewuy

=1 ,
4 775 T
£ 2 F L) W
MY QS /L1y 189 ¢Z61 - BEY Nid 261 - 88% NIQ
Bl G851 - 804 S1 G861 - 0L SL
awaziew yiRg lefniog ynauiean

2 2. 7 2 4 4] 1093 uoyeg nunatay w63




OLLY X344 L2k 6eL 1118 4] 0e9°¢ iy 65°¢ 0t
00F¥ 692 218 A ovlL 088 09L'e aLg . E8F 8z
080y ] gEl 14128 0eL 118 DeL’ 1£'G Iy 92
0LLe 0LL gLt g'es A g8/ 0Eg't 18 §8¢ o
a9re (R g6 9L gL val 09¢e’L FAt G8'e 174
o LE 0786 g8l 19 001 169 0s0°L oge B62 (44
17474 09°LL 9'e9 6°6Y 06 828 68.'0 e e 6z
0l5¢ 0808 £05 G'6e 08 595 €150 vee 00¢ 8
088k 02°12 €8¢ b+ 09 €05 a0t 10z 85t at
0451 0gcL L F5l 08 Ory 6920 ¥a'L (¥ b
oLyl 66’8 &'SE L g LIt DLLD gL g88'g 2k
09zt 879 ¢k 98’6 o 143 8600 880 2199 ot
[ij¢]S1 L'y 296 §G°L GE 152 0s0'0 £05°0 G6E°D 2
0101 eTe ¥0'8 129 [43 881 1200 £8¢°0 Zeco g9
U/ zWa ella M ZWa 4 w /oy o w /o clld M zWo 4 w/byy
ey 1UaWO heci\vg WGy 1ded ewuy [0 EID LY ey Ay 1ded) ewuy
[BUEA wiueAe(Q usey - [EUBA wiuefeq usay
p

N.E.u 1S4 9A 2 ZEISH 'EEISH 0861 - 00LZK NIG
T 845 BATLE 845 BE 848

Jepjepean; zng

9961 - 2912 S1
awazjew yes

42 - 09 INHONOHNT
9/61 - £L0L NIT
vi6L - 1621 SL
Jeqinfog yujaweas

114




Diirt Kagelet Q*{::\: o
, (Stcak Haddelenmig) ST Y
Geometrik Boyutlar Celik Malzeme \‘\:\1\\:
TS 1378 - 1974 TS 2162-1986  SFe 33, SFe 37.2 ve SFe 44.2
DIN 1014 - 1978 DIN 17100 - 1980 RSt 33, RSt 37.2 ve RSt 44.2 Lﬁ.'a
Anma Toleransi Kesit Alan Adirkik Toplam Yanal Boy
Kalinlig cm? kg /m Alan cm2/ m (m}
12 1.44 1.13 480 6.5
14 0.4 1.96 1.54 560
16 2.56 2.01 640
18 3.2 2.54 720
20 +0.5 4.00 3.14 800
22 4.84 3.80 880
24 5.76 452 960
25 6.25 4.9 1000
26 6.76 5.3t 1040
28 0.6 7.84 6.15 1120
30 9.00 7.07 1200
32 10.2 8.04 1280
Platina
{Sicak Haddelenmis) u,L‘

Geometrik Boyutlar Celik Malzeme

ﬂ’]r
7
- Y
[ /

DG 9013 7152162-1986  SFe 33, SFe 37.2 ve SFe 442
DIN 17100 - 1980 RSt 33, RSt 37.2 ve RST 44.2
Anma Boyut ve Tolerans Kesilen Boy
Blgiist b Tolerans 5 Tolerans {(m)
300 300 % 2 12 % 3 5-8m
405 405 22




SICAX HADDELENMIS LAMALAR

BORULARA AIT STATIK DEGERLER

Ebatiar | Gkt | Kesit | | Ebatlar | Atjrhdi | Kesit
mm | kg/m | Alani mm | kg/m | Alan
cme cm?
20%10| 157] 26| |300x25| 600071 750
95100 196] 25 30| 7200] 900
30x10| 236] 30 | 7660 | 96.0
35| 8400 1050
35,8 2207 23 401 9600/ 1200
10| z7s| as 45 [108.00 | 135.0

5| 1571 20
ny8| 251 32 101 2800| 350
0l 314l 40 12| 3360 420
127 877 48 15| 4200 | 525
18| 5040 | 630
LR ot i e R
4, , ¥ ) .
R 0| 8400 | 1950
sxf| 3101400\ LR | s
51 08, .
101 3381 501 anjsizo0! 1400
sox 8l 377 48 45(126.00 | 1575

%l 471 60 :

107 3200 400

70x16| 55¢| 70
12| 3840 480
75x10| 588 75 ;5 48’28 50.8
8| 502 64 8| 57601 72
w10 628 801 |05 86004 1000
6] 1000} 128 30| 96.00 | 120.0
0} 707 90 32 10240 | 128.0
90x 16| 13.30] 144 35 112,00 | 140.0
olien)
5144, )

o| 785 100
100 50 160.00 | 200.0
%2 942| 120 60 | 182.00 | 240.0

e
- 4 253 00.08 | 1125
[0 30001 31811 an|t1s20] 144D
osmon} 4000| soof | 3E|i1a20) 1D
75! 5040 625 : :
sl 60001 750 A50x40 | 144.00 | 1800
39 6400 80.0 45116200 | 2025
35| 7009 | 875 50 1180.00 | 225.0
40| 80.00 | 1000 60 12160 | 2700

45! 90.00| 1125
300x10| 2400) 306 251100.00 | 125.0
12| 2880 36.0 301120.00 1500
1£| 2600 450| {500%32 [128.00 | 160.0
1§ 4320| 540 35 [ £40.00 | 175.0
20; 4800 60.0 40 | 160.00 | 200.0

Gelik konstriiksiyon Borulan:

5133 Tyq = 1500 kg/em? E = 2.1 % 10 kg/om?

Ebadi

(ram)

D

S

F
{mmj){cm?)

G
kg/mj

{em?)

fem?)) (em)

i
3"
o
114"
2"
o
2
p
o

213
26.9
33.7
2.4
48.3
60.3
6.3
88.9
114.4

26501

53
2551 1.
325 3.07
3.25(3.94
325|453
325 6.4%
325(8.20
4.05110.70
45015.50

1.22

9811481148

1210

2441360
3.14 | 7.62
361
510

0.681

1.10
214
359

11.60| 4.80
25.901 8.58
6,51 | 54.0
847 (95.3

0.639(0.668

0.864
108
1.39
160
20

14.20] 2.57
21.70| 3.00
234.0; 41.0

339

D: Dig Gap, S: Et Kalmhigh, F: Kesit Alans,
G: Birim Agimlgs, 1 Atalet Momenti,
W: Mukavemet Momenti, |- Atalet Yangap.

SANAY| BORULARI
DTS | Fie (1 W/l
(mem) | {mm)  {em?) | (kgfm)] (em) | (em) | (cm)
21 | 15 |0.875|0.694| 0.4350.469|0.705
%5 | 15 | 1.04 |0.815|0.725| 0,580} 0838
25 | 20 | 145 1.43 | 0963|0770 0816
82| 15 | 182|120 174 | 109 | 1.07
32 | 20 | 187 | 1482091131 | 116
3 | 20 | 267|179 | 368 | 193 | 1.27
45 | 20 | 267|211 | 654 | 272 | 150
60 | 2.0 | 366|280 | 155|617 206
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Genel Amagh Lamalar

(Sicak Haddelenmig)
Geometrik Boyutlar Gelik Malzeme
BIN 1017 - 1967 TS 2162 - 1986 SFe 33, SFe 37.2 ve SFe 44,2

DiN 17100 - 1980  RGt 33, RSt 37.2 ve RSt 44.2

G| T Kalinlik (s}
[} 0
nfi s |efes|r]|s]ojn][n]ulu]ulu]w]r]s]
ife
? r Toleranslar £ 0.5
3
i{n Adirlik (kg / m)
k| s
112 | 0471 [0565( - s N - - HERE
113 | 0.510|0.612 | 0.663;0.744 [0.616 /0918 - | - | - - - N
114 | 0550 |0.659| - {G763]0879) - b - - - e - |-
116 | 0.589)0.707| - ;.Gea(.942| - 1118} - - - - - - - . -
116 | 0626 [0.754 | 081610879 1.60 | 113§ 126 | 1.38 | - - - - - - - -
17| 0.667|0.801| - {0.984[1.07 ) - : - [147] - . - -1 . - |-
118 | 0707 |0.848 |0.9t50.089 | 113 | 127 1 141 [ 155 | - - - - - - - -
119 [+0.75{0.746|0.805| - |1.04 (1191343 - |164| - [1.84] - - - - - -
20 | 078508421 102 | 110 | 126 [ 141 : 487 [ - (188 | 204 - 1 236) - | - - -
122 | 0.864|1.04 [1.92 | 1.21 (138 - 173|190 (207 (225 (24212569 - [284:¢ - [ -
125 | 0981118 | 128 | 137 | 167 | - §495| - |236|255 (275 (2@ (3M | - - -
126 | 1.02 {122 {133 | 143 [1.63 | - 204 - [245)265)|286 3.063.27| - 367408
128 | 110 {132 143 | 154 | 176} - 1220 - | 264 |2B6[308) - (3582| - 1386} -
13 | 1185141 [ 153 (165|188 1212236 - [2833.06)330;:3531377| - {444
132 | 126 191 {183 - 201 - 251 - [3.01 ;327 |352:377 |402( - - [ ae2
35 137185 |1.79|1.92:220( - |278| - (330,357 |385:412)440| - 1495|550
138 | 14911791194 - 1239 - | 298| - [358 388 1418447 |47 - - | 587 _
140 ; 157 (188 (204 | 220 | 2.6¢ | 283 (344 - |377:4.08 (440|471 [502] - | 565|628 !
145 | 177 (212|230 | 247 | 283 | - | 353 | - 42414591495 |530|565¢ - - |07 5
150 | 1.96|2.36 [2.55 (275|394 (353 (393 | - 1471 (510550589628 - |7.07|78
195 | 10| 216 | 259 [281 [ - |345| - [432] - {518 [561 (604648651 | - | 774|864 ;
160 | 236 | 2.83 [3.06 [330 | 377 (424 (41| - [585[612] - |7.07|754| - |848)|942
163 | 255|306 (332 - [4084se(st0] - [e1e63| - [765 16| - [ - |42 |
170 | 2750330 | 3571385440 - |550| - 1659|744 - [824]873[ - (989 |HD
75 294|353 [383| - |47¢ [ - 1589F - [707[765) - |683942| - - |18
80 | 344 | 3.7 | 408 (440|502, - |628[6.9f 754896 - |9.42]100 - - 1128
190 | +1.5[ 353 {424 1459 | - | 565635 (707 (777|848 %18 - 106113 - |127 {141
100 39 (4M 550 - |628) - |7.85|864)942]102 /4101181126 - AN
e 20| - - - < 1691 (777|864 950 (10411211421 1130(138( - - [ 173
120 L R - | 754(098 042 11043113122 - (141184 - - 188
130 - |- - - (816 - 162 1125122 | 133 [ 143 1153|163} - - (204
440 s25) - - - - |81 - |NB| - i932| - - |85 | 176 - = |20
150 - - - - 942 - | HB130 (141 | 153 | 165 [ 7.7 188 - - | 236
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Omega Profiii
(Trafik |saret Diredi)
Geometrik Boyutlar Celik Malzeme
DG 9012 TS 2162 - 1986  SFe 37.2 ve SFe 44.2 <
DIN 17100 - 1980 RSt 37.2 ve RSt 44.2

Boyut ve Tcleranslar AgirliGii!  Kesit | Kesilen
Anma Alani | Boy
Oiglisii h b by S kg/m| cm? m

46x83( 46 1051 83 | #1 | 35 |05 | &

#05; 585 7.5 | Muh.

Krepo
(Stcak Haddelenmig)  |— B y
Geometrik Boyutlar Celik Malzeme | ,/
DG 1568 TS 2162 - 1986  SFe 44.2 .

DDY 7A - 35/8 DIN 1710C - 1980 RSt 44.2

Boyut ve Toleranstan Agirhg Kesit Kesilen
Anma Alani Boy
Adt . H F 5 kg/m cm2 m
46.3kg/ m| 89 32 15 13.26 17 Mush.
ray igin
46.3 Xg / m Ray lgin Cebire
{Slcak Haddelenmig)

Geometrik Boyutlar Celik Malzeme
DG 1570, 1574 TS2162-1986  SFedd2

DDY 7A - 35/2 DIN 17100 - 1980 RSt 44.2

DDY 7A - 35/9 | u
Boyut ve Toleranslari Agirhg Kesit Kesifen
Anma Alani Boy
Qlglish H F ) kg/m cm? m

463 kg / m|96.7 £0.1 136.6] +0.1 ;23.8] 205 18.754 23.89 45-10
Davlet tipi
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Selet
(Stcak Haddelenmis, Beton Traversier igin)
Geometrik Boyutlar Celik Malzeme
DDY 7A-35/127 TS 2162-1986  SFe37.2 ve SFe 442
7A-35/154  DIN 17100 - 1980 RSt37.2 ve RSt44.2
7A- 351172 L

Boyut ve Toleranslar Adirhgl Kesit | Kesilen
Anma Alani | Boy
Adi H F S K ka/mi cm? m
463 kg/m{ 354 | #6 | 25 1405 | 14 |05 |[1365| «05| 507 65 Muh.
Ray i¢in
A9kgm |345 | -3 1 26 14 127.5 49.76 | 63.80
Ray igin

Gesitli Tip Cebireler
(Stcak Haddaienmis)

Geometrik Boyular Celik Malzeme

DG 1562, 1563, 1573 TS5 2162 - 1986 SFe 44.2
DOY 7A - 6/8 DIN 17100 - 1980 RSt44.2
DOY 7A - 35/23
DDY 7A - 35123

Qi .

.

Boyut ve Toleranslan Agirhige Kasit Kesilen
Anma Alan Boy
Dlglisid H F 5 kg/m cml m
39.52 kg/m | 86.6] 0.1 |39.0) +0.5 | 23} +05 15.707 -20 6.5-85
devlet tipi
46.3 kg /m| 9 3 Al 16.08 20.62 65-8
Ankara
Kayseri
46.3 92.5 36 25 1911 245 45-7
Bagdat A-B
49.05 kg/m|92.8 H 20 16 20.5 6.5-8.5
igin
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CELIK PALPLANJ KESITLERI

Kesit Atalat
Boyu Modiilii Momenti
L Adirlik {Bir kazik)  (Bir kazik}
Kesit in ibfft b/ in? ind
Indeksl  mm kNfm  kN/m2 mdx103 mix10-6
. L ol
‘3’“‘;%“ PZ-38 18 570  38.0 70.2 421.2
460 083 182 1.150 175.32
t | 3/8" MZ-38 U
& ZP-38 B
Tt
+
) PZ-32 21 560 320 670 385.7
5 530 082 153 1.098 160.54
- MZ-32 U
ZP-32 B
.
I
. PZ27 18 405 27.0 453 276.3
N 2% 460 059 128 0742 115.00
T . MZ-27 U
[on]
P ZP-27 B
PSX-35* 151, 445 350 3.3 52 B
o 387 065 167 0.054 2.16
2 e PSX-321 16', 440 3208 a3 51 U
439 064 153 0.054 2,42
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Kasit Atalet
Boyu Modiili Momenti
L Agirhik (Bir kazik)  (Bir kazik)
Kesit  in Dbt lo/ft2 ind ind
Indeksi  mm  KkN/m  KN/m2 m3x108 méx10-6
PS-32 15 400  32.0 2.4 3.6
380 058 153 0039 150
MP-102 U
SP-7a B
PS28 15 350 28.0 2.4 3.6
380 051 134 0039 150
MP-101 U
SP-62 B
PSA-28f 16 37.3 280 3.3 6.0
410 054 134 0054 250
MP-113 u
SP-5 B
PSA23 16 307 23.0 3.2 5.5
410 045 110 0052 229
MP-112 u
SP-4 B
® POAZT 16 427 320 143 530 B
@ DP2 410 062 153 0234 22,06
@ PDA27 16 360 270 14.3 5.0 U
MP-116 410 053 129 0234 . 22.08
© . PMAZ2 19% 360 220 88 22.4
31— o 500 052 105 0144 932
e MP-115 U
A3 B

U = United States Steet Corporation; B =

Bethlehem Steet Corporation
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YUVARLAK DEMIRLERIN BROT VE NET ALANLARI

Yuvarlak Demir

e

Bemir Gap Briit Alan Demir Cam Net Alan
t D
mm cm mm cm?
6 0.283 47 0.173
8 0.503 6.376 0.319
10 0.785 8.052 0.508
12 113 9.726 0.743
16 2.0 13.402 141
20 314 16.752 2.20
22 3.80 18.752 2.76
24 452 20.102 3.17
27 573 23.102 4,19
30 7.07 25.454 5.08
33 8.55 28.454 6.36
36 10.2 30.804 7.45
42 13.9 36.154 10.27
48 18.1 41.504 13.53




ALOMINYUM LEVHALAR

TRAPEZ ALUMINYUM LEVHALARIN TEKNIK OZELLIKLER]
UZUNLUK : Min. 1.7 m., Max. 12.0 m,

LEVHA GENISLIGI : 932 mm.

FAYDAL| GENISLIK : 888 mm.

LEVHA KALINLIGI {mm) 120 1.00 ¢80 070 060 056 050

BOY AGIRLIGI (kg/m) 389 324 292 227 195 181 1.62

HESAP AGIRLIG! (kg/m?) 438 365 329 956 220 204 182

ATALET MOMENTI (cm#/m) 420 335 2903 208 166 149 124

ARASINDA CAM Y(ND [ZOLASYQN MAEZEMES| BULUNAN
[Ki KAT ALOMINYUM GATI ORTOSUNON 151 [LET!M KATSAYILARI

[zofasyon
Kalnhgi | em } 0| 2:25/3 14 |5{6{7|8]|910(120125915]20(25|30
Ist fietim | kCal
Katsayisi |m-c-h | 5.211.31{1.10|0.95/0,75/0.62|0.52|0.46(0.40{0.36{0.33/0.28,0.27|0.2210.17(0.54 014
Hesap Formiiiii : ¥/k = 0.193 + 0.28571 ¢
QLUKLU LEVHALARIN GESITLI EGIMLERDEK] YUZEYLERDE
BINDIRME PAYLAR! VE YARARLI ALANL AR}
Z.| Standlart Boy | Standart Boy | Standart Bay | Standart Boy
oot 2600mm | 2000 mm [ 1600 mm | 1250 mm
| E 1 Aglk}Varar| Agk | Yararl | Agk | Yarark [ Agk | Yarari
PROFIL 6 EGIn £ [ Arasi{ Alan [ Arast | Alan |Arasi | Alan |Arasi| Alan
erﬁmmme2_mm2mm2
8.5°den kiigitk | 250 [1.125] 2.36 |0.875| 1.84 {1.35 | .42 1 1.00| 1.05
(15 %'den kiigilk)
GATS 8.5°-15° 200 | 115|242 (090 | 1.89 [1.40 | 1.47 | 1.05} 1.10
(15 % - 27 %)
15%den bitylk | 150 (1.175| 2.47 {0.925( 194 | 145152 | 1.10] 1.16
(27 %'den biyiik)
CEPHE 75°-90° 100 { 1.20 {252 | 0.95 {200 {150 | 158 [1.15] 1.21
ELYAFLI GIMENTODAN OLUKLU LEVHALAR
Standart Standart | Bir Levha Yararh Yararll Standart Agirlik
. Boy Geniglik Alani Geniglik Alan Kalinfik | (Yaklagik}
mm mm m?2 mm m? mm kg Levha
2500+12 1097+6 2.74 1050 2.42 6+0.4 36.0
2000+10 1097+6 219 1050 1.89 6+0.4 29.0.
1600+8 1097+6 1.76 1050 1.47 6+0.4 2306
125046 1097+6 137 1050 1.10 6+0.4 18.0
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GALVANIZLI SAGLAR

STANDART UREYIM BLGULERE

875 (otuklanmadan Snceki alinan geniglik 1000°din) Wabmk Ak Dar  Oukw Trapsz  Star
L (\/T%\‘ il ey
H . o5 030 25
| g 2dimy - 035 275
Cluklu galvanizfi saglar gjg gl - o -
0N 3 g 85 8 8
y LB OS2 e g
" il}ir 204~ 2 —s— 204 _M?Jzzm 1#\ ggg ggi % ; ; %‘
Sy < A S o 51 g oo § 08
o 08 61 2 w2 =2
Trapez galvanizli saglar 100 75 o bl o
125 875
150 1140
200 145
TRAPEZ GALVANIZLI SAGLAR
Asik Et Kahinhiina Géire Tagivabilecedi Yayih Yik (kg / m?)
Arahge | 030 0.35 040 045 050 055 060 085 G70 075 080 085 090 1.0
(m)|{ mm mm mm_mm_mm_mm  mm_Mmn_mm mm_mm_ mmn_mm_mm
100] 206 352 460 440 480 530 584 630 680 724 768 816 BG4 _ 940
110| 245 290 330 5385 400 440 480 520 560 595 B30 670 710 7S
120) 206 243 276 305 334 370 4056 437 470 500 530 565 60D 650
1407 152 180 204 9295 245 273 300 322 345 366 388 415 443 480
150 | 132 155 178 196 213 236 260 280 300 320 340 361 383 419
T80 | 92 108 124 136 148 164 180 195 210 221 236 252 268 2%0
2000 74 687 100 110 120 133 146 358 170 181 192 204 216 230
22901 80 71 83 91 100 110 120 130 140 149 158 168 178 192
240 &1 60 69 76 83 91 100 109 118 124 130 140 150 164
750 | 47 55 84 70 77 96 94 10t 108 116 123 130 138 150
2801 38 45 52 56 61 68 75 80 86 92 98 104 110 120
300] 33 48 44 48 53 59 65 70 75 80 BS 90 96 104
Emniyet gerilmesi 1200 kglcm2 Hesaplar tek agiklskh hasit kirige gore yapilnugtir,
OLUKLY GALVANIZL! SAGLAR
Agik Et Kalnigina Gore Taglyabilecefji vaytil YOk (kg / m?)
Al | 035 040 045 050 ¢55 60 065 070 075 080 1.00 .20 1.50
(m)] mm mm mm mm mm_mMm_mm_mm_mm_mm mm _mm mm
1001 165 188 211 231 254 275 296 318 343 361 452 535 665
1107 136 155 174 191 210 227 245 263 283 298 374 442 550
{200 116 131 146 160 176 191 206 221 238 251 314 311 462
140 85 95 108 118 130 140 151 162 175 184 230 273 339
160f 74 84 94 103 113 122 132 141 152 160 201 238 296
1.80 51 58 65 71 78 B5 N 98 106 111 140 165 205
2.00 47 53 53 63 69 74 79 86 90 113 134 166
220 48 5 57 61 66 71 75 93 110 137
2.40 48 51 55 60 63 78 93 115
2.50 51 55  h8 72 46 108
2.80 4 46 58 68 85
3.00 50 59 74

Emniyet gerilmesi 1200 kg/cm? Hesaplar tek agiklikh basit kirige gére yapimigtts.
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METAL SACLARIN AGIRLIKLARI

Kalinfik | Aliiminyum| Bakir Piring Bronz Ginko Kursun §Akma Gelik
(mm)

0.25 0.633 2.238 2.138 2.15 18 2.84 1.96

- 0.50 1.365 4.475 4.475 4.30 36 5.69 3.93
0.75 2.048 6.413 6.413 6.45 54 8.53 5.89
1 2.13 8.55 8.55 86 7.2 11.37 7.85
2 5.46 17.90 17.10 17.2 14.4 22.74 15.70
3 8.19 26.85 25.65 25.8 2186 34.11 23.55
4 10.92 35.80 34.20 34.4 28.8 4548 31.40
5 13.65 44.75 4275 43.0 36.0 56.85 35.25
6 16.38 53.70 51.30 51.6 432 68.22 47.10
7 19.41 62.65 59.85 60.2 50.4 79.59 54.95
8 21.84 71.60 68.40 68.8 57.6 90.96 62.80
9 24 57 80.55 76.95 774 64.8 102.33 70.65
10 27.30 89.50 85.50 86.0 72.0 113.70 78.50
11 30.03 98.45 94.05 94.6 792 125.07 86.35
12 3276 107.40 | 102.60 103.2 86.4 136.44 94.20
13 3549 | 11635 | 111.15 111.8 93.6 147.81 102.05
14 38.22 12530 | 119.70 1264 100.8 | 15918 | 119,90
15 40,95 13425 | 128.25 129.0 108.0 { 170.55 117.75
16 43.68 143.20 | 136.80 137.6 1152 | 181.92 125.60
7 46.41 162,15 | 145.35 148,2 1224 | 19329 133.45
18 49.14 161.10 | 153.90 154.8 129.6 | 204.66 141.30
19 5187 17005 | 162.45 163.4 136.8 | 216.03 149,15
20 54.60 179.00 | 171.00 172.0 144.0 | 227.4C | 157.00
2t 57.33 187.95 179.55 180.6 151.2 | 23877 164.85
22 60.06 196.90 | 188.10 189.2 1584 | 250.14 172,70
23 62,79 205.85 | 196.65 197.8 165.6 | 261.51 180,55
24 65.52 21480 | 205.20 206.4 172.8 | 272.88 | 188.40
25 68.25 22375 | 213.75 215.0 180.0 | 28425 | 196.25
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LEVHALAR

Gatvanizt Diiz ve

Kursun Levhalar Ginko Levhalar Bakir Levhaiar Olukln Sag Levhalar
Kalmhk{ Agurhk No | Kalinlk } Agirhik Kalalk| Agirik Kalinlik | Agirhik
{mm) | (kg/m?) (mm) | (kg/m?) {mm} | (kg/m?) {mm) | {(kg/m?)
1.50 | 17.10 10 050 | 3.50 050 | 450 0.50 | 3.93
1.75 | 20.00 11 058 | 4.06 056 | 5.00 060 | 472
2.00 | 22.80 12 066 | 4.62 (.61 5.50 070 | 550
225 | 2560 13 0.74 5.48 066 | 600 0.80 | 639
250 | 2850 14 082 | 574 072 | 650 0.90 7.07
275 | 3143 15 0.95 | 665 078 | 7.00 1.00 7.86
3.00 | 34.20 16 1.08 7.56 083 | 7.50 1.20 | 8.43
17 1.21 8.47 0.94 | 8.00
18 134 | 938 098 [ 8.50
19 1.47 | 10.29 1.00 ¢ 9.00
20 180 | 11.20
BORULAR IGIN TABLO
(Ginko, Digey)
Boruya isabet eden Boru kesiti Standart 8lgideki Kullanilagak
gati sahasl { capt mm ) levhadan kesilecek ¢inko no
yatay izdiigimde ginke pargasi
m2 mm
200-300 150 250 12 o
150-200 125 500 10-10
100-150 100 400 10-12 :
75-100 80 333 10
50-75 7% 285 10
25-50 70 200
OLUKLAR IGIN TABLO
Olugja isabet eden | Standart diglidek Oluk Oluk Parga | Kullangacak
ati sahas, yatay | levhadan kesilecek | kesiti afant capl adedi ginko
izdiisiimde {m?) |ginko pargast {mm) {cm?) {mm} no
200-300 500 250 240 4 14
150-200 400 150 185 5 12
100-150 333 120 155 ] 12
75-100 285 80 130 7 12
50-75 250 60 110 8 12
25-50 200 45 90 10 12
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