
EWCE 411 - SB



281 18186

-determinate structure

5 Kip

↳

A,

B

*S ↑
I I

18'

2.5

*

* =

2. 5
K

62. 5 K-ft

*

t

↑ SFy = 0 =] RAj-5x18 + RBy = 8 =) RBy = 58-RAy
↑MA = OF 5X18X5-lORBE : &

=) 250 = 500-18RAg =) Ray : 2. 54

RBy = 2. 5
R

- D81 = (3 +2) - 3 = 1"

↑ R + 3m-3;
- Rn = 4 + 3X1-3x2-8 : 19

I I
18



moment Distribution method Upto 30 Doi (manually)

withassumptions (joint nigid/fired,... >

stiffness
~

↑ A kII
A B

MAB = K 8

- :
ET LOA)

-

S

I

2

a

M =

Most most most most mot

= OLKoA + Kost--- + Kor]

= 82K

MoA = KA

MA.
-

Distribution factor (D . F)

= MoA:ot AM

-
Distributed moment

MoB:OB Am



DFAB :
GAZT

42E T
Y -flo skif

exeaA' E
= 8. 64

18 '2 I R 16'
,
II

DFB2
=

42E T D. F for fined support = 8

D . F for pin support= 1

= 8. 36
-

& 8.64 8 . 36

A C

- 24 . 65
K + 19-75k -85.33K[ + 85. 33K

R

RA = Pabl Loxoxi
= 24 . 69

K [-]

RBGn:babovlox
= 19 .75K Lt]

RBAR= W224416 = 85 .33 []

Rey : W = 85. 33K Its



282 25/86

moment distribution method

Pab =
24.

7K-2t
=

19
.

75K ne2
~DFAB :

GAZT
85

.

33
E Pab

42E T lokEKIf
85.53K

8 I 10'Y exeaAl E
= 8. 64 - R> 18 ;252)16 : 22

DFB2
=

-

42E T & 8.64 8 . 36 * I aA
- 24 . 65

K + 19-75k -85.33K[ + 85. 33K
R

= 8. 36

-
of

-

0 . 64 0 .36aminterconnecting joint -> B
A

&

I

8 I C

Governing moment- > Release (-1xsign) - 24 . 69K
- 65 . 5 8

+ 85. 33K

+ 65 . 58 L released

-

& 8.64 8 . 36 * I CA
- 24 . 65

K + 19 -75k -85 . 33k
+ 85. 33K

+ 28 .99
+ 41 . 97 + 23 . 61 + 11 . 81

242x4197/7 > a M

mmut
-cani

& 8.64 8 . 36 * I CA

+61 . 72 - 61 . 7 2 +97. 14
- 3 . 7

2
> SEM



↳
RIff10KMA = 0 =) - 3 . 71 + 80 + 61 . 72-10VB = 8

371 16172 6172 9713
~ ~=> VB = 7 . 67 Kip

- [A
S 2

> L

↑ [Fy = 5 =) VA-18 +767 28

=>) VA = 2. 33 Kip
3.71

IK
6)72

↓
↑ 101p
A B ↳ Ift

[MA =) - 61. 72 + 4x16x8 + 97 . 14 + 16VB = 8it

=> VB
= 34 . 21 Kip get

↓ VA VB
↑EF

x
= 8 =) VA-4X16 + 34 . 21

=> VA = 29 . 79 Kip



L83 8& /87

moment for notation
=

50% of A

GEI
E -

O S ZETOL

"I
,

=
) A B

moment for translation ED

EED

Is
"

GEIA
-

J
- Y

,
=



Support A notates 0. 03"Cr lok

A moves 8 .15'4 8 ↓ 10·littA/

B settles 0 . 2' ↓ S

18 ; 25 R 16'
,
I

ET = 4500 K-ff
2

EIO :

EX4500x24003
: 68K-ff

18

Y J
3)

~

68 A/ L :
C

S

RID .

6x4500x2x8. 15
= 25 K-ff

182

25

~ / & ~

A/ * C
I ?

S
R

25

FIDOXO ;
6X4500x8. 2

2
= 21 .89K-8

IG

= 33. 33k-f M. 8 9

Y 33. 33
~

A/ B
? E

S

S
33 . 33 21 . 09

DFAB :
GAZT 2

=
24.

7K-1t
=

19
.

75kA 1-88
Pab 85

.

33

42E T
E pa wir

I

-

A
& 8.64 8 . 36 * I C

- 24 . 69K + 19-75k -85.33K[ + 85. 33K
= 8. 64 R

DFB2
= -

* I C
& 8.64 8 . 36

42E T
A

- 23 . 82 - 8. 58

R

- 64. 23
186. 42

= 8. 36



CT-
went as

After Ihm
as

B

-

& 0 .64/0 . 36 * I CA -8. 54 - 64. 23
- 23 . 82

- 72. 81 186. 42

+72. 81

B

-

I& 8.64 8 . 36 * I CA - 8. 54 - 64. 23
↓ 8 . 28 + 119 . 53

+46. 68 + 26. 21

B

-

I& 8.64 8 . 36 * I CA
↓ 8 . 28 ↓ 38 . 06 + 38. 86 + 119 . 53

10K ↳
RIff

MA = 0 =) 0 . 28 +8X18 +38 .06-10Vp =8
S
8 13706BN1,

= ) VB = 6 .57K
A 16

'

L
38 .06 L

&28
↑ [Fy = 5 =) VA-18 + 6 . 57 = 0

=) VA = 3 .43K

It

~[MB =8 =) 38 . 86 + 4x16X8 + 119 .53-16Vc = 8

: ) Va : 41 . 85K

↓

↑[Fy = 5 =) VB - 4x16 + 41 . 85 = J

=S B = 22 . 15K



16/87
204

Problem 3 :

grift We u

25- *V 18'
↓ ↓ ↓ +

28', 2 I

A R E B

DFBA-B:T = 0 . 625

8. 625+ 8 . 375 = 1

DBe=B=EXE
: 0 .375

Per:Re:The re : 0 . 4

8. 444 + 8 . 555 1

Pen::t : 0 . 555



W3 Alle A .
12026A1

28*
* 8 . 625 8 .375 8 . 444 8. 555 *

-8 + 82 - 37 . 5 +37 . 5
- 76.E + 51 .2~ - - -
-

~>

+ 43. 5
- 39. 3

- 43 . 5 + 39 . 3

- 13 . 6 [ - 27 .2-16.3 + 17. 5 +21 . 8 > + 18 . 3

-
-> -> -

~

L 3
+ 8 . 75 - 8 . 15

- 8 . 75 + 8. 15
- ->

- 2. 74 & - 5 . 47 - 3- 28 1362 +3 >+2.27

- -- ~

L 3
- 1 . 01 + 1 . 64
- ->

- 113 - 8 . 68 + 8 .73 + 8 . 91
- 8. 57 L

~ - - ~ STO46
~

L 3
↓ 8. 34

- 8 . 37 ~
->

- 8-12 & - 8 . 23 - 8 . 14 +8 . 15 + 8 . 19 S + 8 . 1

~ -> - ~ ~ ~

- D8 . 83 ↓ 46 .97



# NeutWe h



Rough) CT-1
23187

moment distribution method

Assumptions :

1. Rigid joint A B

S

2. No translation &

3. Rotation = 8

↑

joint equilibrium : M = ma + mp + Mc + mp

= OLKATRB + Kc+ Kp] ; Mx : Kx8

:EK

= M = 8 [K; MA = 8 KA

ma. => Ma= m



Fixed end moments :

PL B 2 eWhE & -
12

~ ro
↑, E ↑, E
J 42 42

L 3 L

ab
P

ban + I ↓E
i

↑,
a "b E ↑,

3 2
L

L = M+b

moment forrotation : moment for Ananslation :

IEF * F D

T - ↳ DL

-
↑

B S T

Y
,

= S
C =

↑ I S

7

ITo -



Example 1 :

PBe:B
BaPBA ·Et : 0 . 3

18
I 4K/ ff

181 A
Y · 1i

61. 7
3.7 ↓ 10

18'
,
IF 16'

,
I

↳ 2↑ ↑
VA VBA Dab

ba ask ↳
*

& 8 .36

A : 0: ]-3. 7 + 10x8 + 617-IOVBA : 8 7-24 .7K-At L S 2

+ 19 . 8K-ff - 85. 312-f + 85 .31ff

: ) VBA : 7. 7 R GM = - 65 . 5

R. M = 65 . 5

* SFy = 0 -> VA-18 + 7 . 7 =)VA : 2. 3K +21 L- +419 +23 . 6-> + 118

- 3 . 7 + 61 . 7-61. 7 + 97. 1·hilft 3 L S

J

E
It I

[MA =07 - 61 . 7 + 4x16x 1 + 97 . 1-16Vp 2
A &

: ) Vp : 34 .2 2.
3

↑
7 . 45'

↓

L & R

* [F728 =) VBD-4X16 + 342
- 7 .A

-

ziet

49-
3

=>) VBD = 29. 8K I

14.7

- 61:7
- 97 .



Problem 2 :

K
18

·A notates clockwise 0 . 03 had A
Y V

18'
, 2 [

A moves upward 8.15

B settles down 8 . 2
ET O 301-f

ET = 4500 K-ff" & I
60K-ff

DlC2512-fADrin:ge
33.33

18K

↑Va ~
lo 30

n

at that
↑ ↳ 24 . 63

& ↳ 2
8 . 28

19 .75 85 . 33 85 . 33

[MA =8 =) 8 . 28 + 18x8 + 38. 02-18VBA = & * 8.64 8.36 *

=) VBA = 6.57R
- 23-82 - 8.58-64. 24 +86 . 42

- 7 2082

+ 72. 82

[Fy = 0 =) VA-18 + 6. 57 = 8
+ 23 . 3 <- + 46 . 68 + 26 .22- > H3 : 11

= > VA = 3 .43K

uN8f

38. 02 E 119 . 53
+ 8 . 28 +38 . 82-38. 02 +119 . 53
-

Cube &
va

[M B
= 8 =) - 38 . 02 + 4x16x8 + 119 - 53-16V=8

= ) va = 37. 09 K

... ~Bc = 26 .9/K



K
18

A
Y

8
V·

18' 2 I

38 . 02 382 119-53

↳ Cpp) ↳ 37 . 09
657 26. 91

26-9)

3 . 43
*

y

6.72

- E57

- 37 . 09

52. 44

27.72

8 .28

-

- 37 .98

- 119 - 66



Problem 3 :

zRHt 15R
6K/f

A n 1 162528; 25

DFBA = 8. 625

DFBC = 8 . 375 ↳ · p
E
↳

↳ a al4375 37.5)60 sDFAB = 0. 444

DFCD= 0 . 556

* 8 . 625 8 .375 8-444 8. 556 *

+43 . 5 - 39 . 3

9002 34/ff 46 . 99
- 43 . 5 + 39 . 3

↳BA

-3 .60)--27 . 19 - 16 . 31 + 17 . 95 +2 . 85-)+ 18 .93

L S
- 8. 16

+ 8. 73
[MA= 8- VBA = 24 - 17K

- 8. 73 +8 . 16

VA = 29.83k
- 2.73/-5. 46 - 3 . 27 +3 . 62 + 454 -> + 2.27

2 S
t -

15K - 1 : 81 H. 64
46 . 9 9

↓
49-37

-8 .574--113 - 8 . 6E + 8 . 73 +8 . 91- +8. 46

is 18' *
t

L 3 F0 . 34VBC VCB - 8 . 37

- 8. 12 L--8. 23 - 8 . 14 + 8 . 15 +8 . 19- > +8.15

VBc = 7 .
62R

VcB = 7 . 35K

6118 C & S 1)
C I

98. 02
46 . 99 46. 99 49 . 31 49 .3164 . 96

64 .96

29
.3

16 i

Mn : 0 =] -49- 31 + /26x16xt
+ 63 .96-VpX 16 =0

= > Up = 16 . 981

Vcp= 31 .02



zRHt 15R
6K/f

Ae ct te

18'
, 35

98 . 82

S so geg webe eag↑ 29 .83
29 . 174 7. 38

29-83 26.02
,

312

-

7 : 38
-

&

9. gy'
-7 . 62

-

· 24. 17
- 16 .9 8

50 .24

26
.

63

go
/

- 48. 57
-

6496
- 47 . 17



zRHt 15R
6K/f

A
,en 1

1625
*

18'
, 35 28; 25

↳
C 4 DC

8I 82 37. 5 37. 5 76.8 51 . 2

J 81625 8. 375 8. 444 8. 556 *

+43 . 5 -39. 3

- 43 - 5 ↓39 . B

- 13 .60-27 . 19-16. 31 + 17. 95 + 21. 85 ->+18 .92

L & - 8 . 16
+8 .73

- 8 .73 + 8. 16

-2.732--5. 46 - 3 . 27 + 3 . 62 + 4 . 54-5+ 2. 27

I
-1 . 64+ 1 - 81

- 181 H . 64

-8. 57 <-- 113 - 8 . 68 + 8.73 +8 .91- >+8.46

L J
to . 37 - 8 . 34

- 8.37 +8 . 3 4

-8 . 12 L--0. 23 - 8 . 14 + 8 . 15 + 8 . 19 -> + 8 . 18

+46 .99-46. 99
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286 13/88

Exterior endnollen on hinge support

DF at enterior rollen on hinge support = 1

Example !

201
10

~
6 R &

DFBA-KBB A
"

I # 20

:--- = 8 . 385 Aab20 .
11
Po =

46.80K
A

DFBC = -- - = 8 . 615 C 1)G i

- - E8.385 8 . 615

+ 46: TE

- 46: 88

-9 .02-18. 85-28 . 83- > -14 . 41

+ 14 . 41

+ 7 . 2 - + 14 .4)

-7 . 2

- 139(--2. 77-4. 93 -> - 2. 21

+ 2 . 2

+ 1 . 11 2- + 2. 2)

- I'll

- 8 .22 -8. 43-8 . 68- > -8. 34

↓ 834

- 38. 76 + 25. 63-25. 63 &



207 27188

modified stiffness method

Regular stiffness : K : LEE

modified stiffness : 1 : BEI ; Pin/Hinge/Roller [not fired]

no canny-over

2
KIA

name: P2/ ·
8

14-> I 21 15

7

R
A
T #



83/89
L84

Para
ept Kar

#

A

6

30K ->
12 ; I

91188
E

B
exe" 1525

5'

12K-
>

10 I

5

#
F



Assignment : 2 frame problems (PDF mom]
Page 25 & 27

ind . SFD & BMD Deadline : Last day

Slope Deflection Method



↳ Every simples not significant for um) lok

D -147 % 8 ↓ 10'

MAB : TEE(2+-Sab + Fran Al ·
18 ; 25 16'

,
I

+1D .
7

MBA=(zB+ untfemn = 24712PIDEREGRE GenPab
Y 85

:33

8533
As ( ↳ c) a

MBe : 2 (28 +54 + rem R

+
5.

33

8 A Y
D

>

McB : ZEF( +B-CB) + FEM
ap

a flo , MBA Mpli
Al -

MBA + MBc =
18 ; 25

R
16'

,
I

=) EE8B : + 94 . 51

After substitutions:

MAB = + 3 . 7 k-f

MBA = + 61 . 7 K-88

MBa : -61 . 7 K-E

McB = + 97 . 14 12-24



10/09
Log

poly

lok 4KIff

I ' ~
~

& ~
-

A/ E ?
C

S
R18 ; 25 16'

,
I

2 Support yields
·

A 18 .03 HostiaA ↑ 8 . 15

B ↓ 0 . 2

YAB:DA-DB) TBc : Eto *A= + 5 .9

8
B

= 14

-0. 15 to
.2) =- 8 . 8 I

*
c

= 8

= + 8 . 8194

it .
4

_

zu
to

.

03
x
D

MAB : ZEL2Ont EB-3 Tn) + FrmB
it

to
.

0
..

MBA : ZEELLOB+ -3 YAB) + FEMBA

MBe : ZEI (20B + 8
, -3YBc] + FEMBa

McB : 2T L20c + OB-3YB2] + FEMcB

MBA
MBC

↳ => MBA+ MBc= 7



problem) unfielded, two rollen

it
to

.

03 -
.

0194
-24

Y -flo * skif
&-

Al ↳
MAB : ZEL2Ont EB-3 Tn) + FrmB

E
18 ; 25 R 16'

,
I

it
to

.

0
..

MBA : ZEELLOB+ -3 YAB) + FEMBA QA = 8 YAB = 8

8B =?
Nie : 8

MBe : ZEI (20B + 8
, -3YBc] + FEMBc On =?

McB : 2T L20c + OB-3YB2] + FEMcB

MBCt MBA
= 8

MCB =5



problem4/



Rough] Assignment
16/58

rob3/ 15K 46
3KIS

B 18 18 'd
V ~DFBA:%: 0 . 625 a co 16-El

3) 2 I ZI

PB2 = 5. 375

=
GRE

GUN 37 37.57760 W:52

PaD: : 0. 555 2 I C ↓I 1)

DaB : 8 .444 - 43. 5 +30- 3

8 . 625 8.375 8 . 444 8, 555

- 13. 6 -27 . 2 - 16:3 + 17. 4 + 21 . 8 -> + 109

L =82+8 . 7

- 2. 7 L-- 5. 4-3 .3 + 3-6 + 4 . 6 -> +2.3

tic -17

- 8 . 6 - 1 : - 8 . 7 + 8 .8 + 8 . 9 -> + 8 . 5

+ 8 .4 10.4

- 8 . 3 - 8.2 + 8 .2 78 . 2

- 97 .9 +47-47 +49 . 2-49 .2 + 64 .9



25/ 2kIf

in
DFBA=H : 0 . 28

8'

DFB2 : 0 . 714
14k-> [ 21 15

7

DFeD:H : 0 . 44
; DFCB

: 8 . 555 AH TTI B

= 54k 541-f
8.555

S
O

. B · ↳ & o
- 29. 97 -B

4. 4

+ 8. 47-14 .99
( > + 18 . 57

- 23-9 & (
+ 4- 29 ↓ 18 .7j - 5. 87 - 9 . 69

L S
+ 5. 35

- 2 . 94

↓ 8 .84 +2. 18 - 2. 97 - 2 . 38
27 .9
-

I J A I -
- 1 . 99 +1 . 85

+ 8: 43 + 1 .86 - 8 . 58 - 8 . 47

2 > +8 . 53
-8 . 29

+8-88 + 8 . 21
- 8 . 29 - 8 . 24

↓ 38 . 51 I -> - 38.51 + 31.82C-> - 31. 76

+ 8-84 - 8 .12.

+8 .22
- 0 . 24

↓ 8 .42
- 1 . 19

+ 2: 15
- 2. 35

+ 4 . 3 - 11 . 99
-

51 #
-- 28 .77 L

-> - 15 : 89



27/ 1/1
A

6

30R > I

4K/8

B·
1, 25 i

5'

121 S I

5'

E

#



Wi3 17 189

↳
3K/2 2017-fA

15K

& 9'v 7 B

A
quest an

*A
=O

OB F8

3 14'
,
I

8 Fo I
*D F &

Dc = 0 .1 [t]
*E

= +8 . 01 had

8A = 0 .01 (2)

Y
Be
=-Dc0) = 10 . 0067

#E

YBE:EDD.0:-0 . 0063

- K
13 12-fA6yKfE3K ft20K-fA & 25:

84k-ft 33 .22

A
=

z
- ↑

MAB = ZEL28A+: 3 YAB) + FEMAB
thE

14'
,
I

MBA= ZEI (20 GA-3YBA) + FEMBA

MB= (20B?-3YBC) + FEMpe
#E

McB = LEEL2? OB-3YCB) + FEMcB

McD :
E(20-3YCD) + FEMce

↑It ↑

Moc : ZEL-3YDc] + FEMDs
↑

MBE : ZEI (2TO-3YBE) +FEMBE

&

MEB : ZEI L2OF3YEB] + REMER



At equilibrium conditions :

Joint B : MBATMBC + MBE =28-

Joint 2 : McB + McD = 8 -

Joint D : MDc = 8 -i

* D
,
$ -> 8B = -

=
a

= -

* D = -

SEM =?? for all 4 segments Caltogether & segment moment]

Followed by calculating reactive fonces as well as eventually plotting
SFD & BMD with man bending most values

compulsory -> slope deflection on moment distribution

Ques 1-15+ 15

2- 15 +15

--



Rough) Final 13/18

moment Distribution method

&

I EB
M = Mont Most most mopt Moe

A
M = 82K; Moa = Okon I

J

mon-Kon =) Mon: m
*

D
IT

E



U. 1/PO7)
18K 4K/

A I
8

Y

DFBA:Ol : 0 . 64

~ it
R

24.7k- 19 .8
-

85.
34- 85.31

DFBe:416= 0 . 3
I ↳ Jil c) P
↑ ↑ ↑ ↑

5 .831 4.17K

* 8. 64 8 . 36 *

18K
3 .7

↓
61 .7

↑ 65. 5

A
p
↳ 8 15' 10 CAB + 2 1 . 8 ↓ + 41. 9 + 23 . 6 -> + 11 . 8

VA VB

[Mp= 8 :) - 3 .7 + 18x8 + 61 . 7-18VB : 8
- 3. 7 + 61 . 7-61. 7 +97 . I

=> VB = 7 .7 [4)
29. 8

t
↑EFX = 82) 2 .3K LM3

2 . 3 * 8.55'8

supportneactions :

↑C I
18, 2I

↓uRI 7 . 45'

at 7. 7

34 . 2

Um Va
48. 7

YMp =0--61 . 7 + 4x16x8 + 97: 1-16V2 : 8 14 .7

=> va : 34 . 2K [M
3.7

* EFG =0= VB-4x16 + 39 . 2 : 0

2) VB = 29 . 51 LM]



n2/ 181 uKI

EJ= 4550K-fA2 V

n ** 1025i ta
*A

= 8 .03M I B

12-

A B : 8 . 2 ↓ TE To

& &

8/15 ILEE
·AFBA I - E : O Su (T8

:
254-

K-'

8/0 + 46 RE:
25

S
3

DFB2:Hi : 03
33-3 1210 . 33.3 SET : 21

"
2

↳ C
> t

supportreactions :

24
.7-

19 .

7N' 85 .3 85 . 3

Y MA = 0 7 0 . 3 + 10x8 + 38-18VB,
= 8 ↳ &↳ I

DA = 0. 15 ↑

I ·
TEE:

SORt
4EG=30

I I=) VBI = 6 . 6
R

J & 64 8. 36 J

↓
- 23 - 8. 5 - 64 . 2 186: 4

↑ EFy =82) Va = 3 .4K
72 .7

+ 2
.
3. B (-46 . 5 26. I -> #3-1

YMp = 0 -]-38+ 4x16X0 + 119 . 5-16Vc =0

↓ 8 . 3 + 38 - 38 + 118 . 5

=) Va = 37. 1K

VB2 = 26 .9K 4

90..128A 18



15/
EK/

I

153 &

DFBA :I0 : 0 . 625 · But D

&

DFDe=O = 0. 375
* 8. 625 8 . 375 8. 444 8. 555 =

-81 +81 - 37. 5 +37. 5-76 . 8 +51 .2

-13 . 6 L- - 27. 2-16 .3 + 17 . 4 + 21 . 8 -> H0 . 9

DF:20 : 0 . 24
+8 .7

- 8. 2

- 2 .7 1 - 5. 4 -3 . 3
+ 3 . 6 + 4. 6 -> 2 .3

DFCD:016 = 0 . 555 H.8 - 1 . 7

-8 . G 5 ~ 1 . - 8 .7 + 8 . 8 + 8 . 9 -> + 8 . 5I· I



mom/modified stiffness :

If enterion end is nollem/hinge

BEI
use -> K : [ and perform no cannyoven to there.

201

DFBA=462 = 0. 455 A ", 28' , LI 11
&

B E

DFB2:60 = 0. 545

* 8. 455 8 . 545 1

- 28. 13 + 46 -80 * J

- 18 . 27 - -21 . 33-25 .55

J

fat



23/
281 uKI'

E

16's I 28'
, 21 # a

PFBA:40 : 0 .
455

*
" 6
·

& ↑ #8..455 1 . 545
·

- 28 . 13 + 46 .88-133. 33 ↓ 133.33

- 66:67 ( - 13333

+ 34 . 84 <- + 69 . 67 +83 . 45

↓ 6 .7 / + 116 .55-116 - 55 *

671 116.55
B 116. 55

*

A & ↓ L ↓
&

VAB VBAY ↑VBC ↑

DFBC=b12/ ~ 8 . 545

I
B

VCB I



24/ -
18'

, 35
DFDA:32 : 0 . 286

&

B C

14k > 15'
,
I 15', 25DFBa= = 0 .71

7)

DFCD=015 : 8444; DFCB = 0. 556 A I # B

&FY 8 . 556

B &
+24 .39 8 .286

- 54 + 54 8. 444 *

+ 8 . 47 + 2.14 ->+ 18 . 57

- 17 .95 (--35. 90 - 28 .67

- 2 .84
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