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Appendix A-l
Supporting Equations for Section 1.4 Levitation System Design

Induced voltage in m* track loop using constant-flux magnets:

£ M m f  - Y x

em(x) = -vxIf dx - Lff ( j Mjfij)

Mnlf d M j r

- v x Lff ( e  ij dx )

Mmf djj
- vx Lff (E Mjf dx )

O O O O
L i  ; + Ri = eQ +  M MT i +  M (M)T i +  M MT i 

[L - M MT] i +  [R - M MT - M(M)T] i = e0 

i =  -[L - M MT]-‘ [R - M MT - M(M)T] i + [L - M MT]_1 e0

where

I I I
Lnf J

Lnf = mutual inductance of the n* ladder loop and vehicle magnet

l.A-1
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2.A-2

^ = A*o1 rdsxR 
A n *1 i?3

n

^ = JCq + rg cos 0 
ri = yo + rsin0 

= -rg sin Odd 
drj = To+cos6dO

///M A jG £ E \£ .sm.

r = xx + yy + zz 

ri = &+Tiy 

R = r -? i

ds = d^x + drjy ds x R  = zdr\x- zdt;y + \iydt, - xdT]) + (£di)-  rjdt;)\z

Bx =

By =

BZ

fX0Iz tt/2
f ro cos OdO

An
! {

2 2 o 1
[ ( ^ -^ o ) -4 )cos0] +[(}'-}’o ) -n ) sin0] + z2|

H0Iz rc/2
f tq sin OdO

An
! {

2 2 91
[ ( ^ - ^ o ) - roc° s0] + [(^- ^o)- r0s i n + z j

Voro
njl
f (x -  * 0 )cos OdO + (y -  )>o) sin OdO + r^dO

An b
2 2 913/  ̂

[ (x -x o) - r ocos0 ] + [(y -> 'o )-ro sin 0 ] + z 2

Formulae for magnetic field calculations for racetrack coil defined on Figure 2-1
Figure 2-2 '
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B _ H 0I  r d s x R  

4k \ R3

rs =  tx +  by  

r  =  x x  +  y y  +  zz

R  =  r - r s =  { x - t ) x  +  { y - b ) y  +  zz

J.
R  =  ^(x - 1 ) 2  +  (y -  b)2 +  z2 2 

ds=dtx, d s x R  = -zdty + (y-b)dtz

Bx = 0, By = ^ - \ ^ L ,  Bz=£ qI& -  f 4
 ̂ 4 tt J /j’ 2 A tt J £>3

- a 4 K  J R -- a

>> A

V
I

___________ 1_____________

r !  i .

i

i >— 1-------------------- a a X

B x =  0

D a - x ■ + ■ a + x

A2^ (a -x )2 + A 2j2 A 2 (̂a — jc)2 + A2j2

A =  (y - b )  + z2 , 2

4k
a - x

A 2 [ ( a - x ) 2  +  A 2
l + ■ a  +  x

l
2 A 2[(a-*)2 + A 2l2

Formulae for magnetic field calculations for racetrack coil defined on Figure 2-1
Figure 2-3 ,
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\J

B x  =  0

B,
4^

r__________dr__________
- a [ ( ^ - 0 2 + (y + ft)2 + z2]^2

d _ noHy+b) fC2 — 47T

^  = 0

14
f ____________ 2 _______

-0 [(* - ()2 +(}' + i>)2 + Z2]3'12

(

r - M l
y ~ An

a - x ______ ______a + x

A 2[(a -  x ) 2  +  A 2 2 A 2[(a -  x ) 2  +  A 2]2

y A

-a a
1 ►
1 i *
1 :* 1

4

(y -  b)2 + z2

fl,=_ M { y + b )
An

a - x ______ ______a + x

A2J(a-;c)2 + A2 2 A2 ĵ (<2 — jc)2 + A2j2

Formulae for magnetic field calculations for racetrack coil defined on Figure 2-1
Figure 2-4 *



2.A-5

) i <

///jM r /\j£ je .£ : \£

By= 0

=b !l
4 K

dt

^  Ak -b [ (x -a )2 + { y - t ) 2 + z2 

b

3/2

B.,
4 %

[ __________________ £ ____________

-b [ (x -a )2 + ( y - t ) 2 + z2 3/

By =0

(

V 7 7
- + ■ b + y

\
2 + a 2 2 A ' \ ( y - b ) 2  +  A 2

A2 = ( x - a ) 2 + z2

B _ ^pI(x-a) 
z 4 K

b - y  - b + y

A 2 [ { y - b ) 2 + A 2  2  A 2 [ { y - b )'s 2  + A 2
\
2

y

b

Formulae for magnetic field calculations for racetrack coil defined on Figure 2-1
Figure 2-5 '
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///J U r/U G Z J E
............................. ..

By= 0

B x = * £  f 
An J

dt

-b \ { x -a )2 + ( y - t ) 2.+ z2 

B = /iQl(x + a) b

2  2 l 3/ 2.+ “

dt
An

By= 0

- b  [ ( *  +  a ) 2  +  ( y  - 1)2  +  z 2
3/2

n y-fr , y+ft

( y - i f + A 2'
r

2 A'![(y+6),2+ a 2

1 1

^
 

j

?S
 

,111_____________

k.

b  1

-a

L

-Ck1

2 , 2A  =  ( *  +  a )  +  z

5, _jiQl{x + d)
An

y-b  , y+fr

A 2 [ ( y - 6 ) 2  +  A 2 ] 2  A 2 [ ( y  +  6 ) 2  +  A 2 ] 2

Formulae for magnetic field calculations for racetrack coil defined on Figure 2-1
Figure 2-6,
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" ... ......

Basic Formula

4;r r 3
*.c *

F = (Fx,Fy,Fz)
Fy: the propulsion force, 
Fx: the guidance force, 
Fz: the levitation force.

An algorithm computing propulsion force for LSM
Figure 2-7 ,
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PflihJl)

i

Vohh
An

l h
dx\dx 2[yo+rc A(i + 1/A j/2A)co]j J  3/2

-l-h |(*i -  x2f  + (y0 + rc -  A(i +1/4 -  y/12)fi>) + z2 J
dxidx2bo + rc -  4(/ -1/4 -  y / 2 4 ) ^ ] --------- -----------

-l-h |(jt! -  a:2) + (y„ + rc -  4(i - 1/4 -  j/12 ) a f  + z jj

__(■/ f4(/+l/4-;/l2)fl)________ {xl -h)dxldy2_________
J - l k ( i - l / 4 - j / 1 2 ) c o  t ,  ,v2‘ / v2 2 l3/2

+(}>0 + r c - y 2 ) +  z2 j

r/ f4(i+3/4-7/12)fl)________ (*i + h)dxldy2________
-J-(W - y / . 2 ) » j (;ti+,)2+bo+rc_ y2)2+z2|3/2

3/2

An algorithm computing propulsion force for LSM
Figure 2-8 i
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]

rf2{h,h) =

///J M T /U E M Z  l£ ?ooo

Vo h h
4%

l h
dx\dx2+ b « ,+ 'b -4 (i + V4-y/24)<B] J J - ---------- ----------

l-h |(x, -  x2)  + (y0 -  rc -  4(i +1/4 -  j/12)a)‘ + z j |
3/2

- b 0 - 'i -4 ( i- l /4 - ;7 2 4 ) f f l] .J  j
-l-/

l [ 4 ( i + l / 4 - j / l 2 ) c o  [ x \ - h ) d x \ d y 2

c b c \d x  2
J 3/2

- l - h  |(jc! -  x 2 f  +  (y0 -  rc -  4 (i - 1/4 -  j/l2 )co f +  z2J

4 ( i-l/ A -j/ n )c o  ,v2 / \2 2 l3/2
V ; {{x i-h ) +{y0 - r c - y 2) + z tj

f« f'Ht+i/'t-J 
J-l J4(i-l/4-/

( * l  +  h)dx\dy2_rl f4(i+3/4-y/12)fi)_____________________________
, J-/J4(i+l/4-//12)ca r, \ . 2  t  \2  2 l3/2

p i + A ) + U - ' c - » r + 2 ; j

An algorithm computing propulsion force for LSM
Figure 2-9
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///J M T A J b 'A M ;& *= £S = ^>

It
|  p rc sin a(rc sin a  + y0 -  4(t +1/4 -  j/24)co)dadx
J J r 9 o ol3/2

| (rcGtMa + / -  * ) +  (rc sin a  + y0 -  4(i +1/4 -  j/\2)co) + z2 i

it
2 rc sin a{rc sin a  + y0 - 4 ( i - 1 /4- j/24)co)dadx
J J r 2 2 013/2

JL-h  |(rcnwa + l - x )  + (rc sin a  + y0 -  4(i -1 /4  -  j/12)co) + z2j

Cit f4(i+i/4-;/i2)<y rc sin a{rc cos a  +1 -  h)dady
J -£ j4(j_l/4_;yi2)6)7  , ,\2 , ! 5  2 l3/2 

2 |(rcawa + Z-Ji) + (rc sina + y0 -y )  + z2|
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An algorithm computing propulsion force for LSM
Figure 2-10
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r u (h 'h )  =

f

///ju r /% £ ’jU E :\&......hi1 i

f 3n 2 h
- J  J

M 0V 2
4;r

rc sin a(rc sin a  + y0 -  4(i +1/4 -  j/24)co)d<xdx
j j . 2^2
£  -A |(rctasa - 1 -  x f  + [rc sin a + -  4(i + 1/4 -  j/l2)co)2 + ẑ  J
3?r
|  r ______rc sin a{rc sin a + y0 -  4(i -1 /4  -  j/24)co)dccdx ______
J J f. \2 / \2 ol3/2
£  -A j(rcc /w a - /-* )  +(rcsina + >’0 - 4 ( i ' - l / 4 - >//12)co) + z^|

_ r3n f4(j+i/4-y/i2)(y rc sin a(rc cos a  -  / -  h)dady
J-J J4(i-l/4-;/12)fi)"iv I ^2 j 2̂ 9lW2
2 {hflwa - l - h f  + (rc sin a  + )>0 -  y)2 + z2}

_ f3^ <*4(i+3/4—y/l2)fi>_______rc sin a(rc cos a  -  / + h)dady|OTT 1*4̂1
-  4(i+l/4 ;/l2)ffl |( rcQtta -  / + h f  + (rc sin a + ;y0 -  y f  + zj J

An algorithm computing propulsion force for LSM
Figure 2-11
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///J M rA /G Z & lZ .

The propulsion force

P f = Pfl + Pf2 + Pf3 + Pf4

For the three-phase track winding, the propulsion force

P fr  = P f{h Jm ) + Pf[lO' V te/3 ) + P f[ lo. V 2'*/3)

Propulsion force calculation for the rectangular DC coil
Figure 2-12
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The propulsion force for, a rectangular coil

V w,•>o w

y0+d y0~d

r f i i b h ) ^ ^ 2- E  y° + d 2 yj, \ 
1 4* +

(2lt)2 + [y0 + d - y j f  + $  2 -  (yo + d - y j f  +2 7 2Z0

n

, y  yo-d -yj

j=-»{yo-df + ZQ
(2/t)2 + (y0 -  d - y j f  + z§ 2 -  (y0 -  d -  y,-)2 +

ll
z0

(*)

ty} run over the whole number ladder of the track winding.

L L
track winding

Propulsion force calculation for the rectangular PC coil
Figure 2-13
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% (V 2) =

///jM r /U E £ £  1 ^ ^ ^ -

P o h h
4%

+oo

[(2 h ?  + z l , yj-yo + d 2 ,yi~yo+ d  i ,\
a rcsh ^ T J ' 2° a rc s h ^ ^ + ( y i - y o + d )

^(yj-yo+d)  +  (2h)2 +  zq  -  vq + d )  + z q 1

J=-c +[(2/j)2 + z ^ ] a ^ ^ = = = = i  - zlarcsĥ — - + (yy - y0 - d)
|̂(2hf' + zq z0

^ ( y j  - y o  ~ d ) + ( 2^)2 + zo ~  ̂ ( y j ~ y  o ~ d ) + z o j

Propulsion force calculation for the rectangular DC coil
Figure 2-14 '
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■ ...... . Uhl I, ii ~;~~
POOP

r f{h ,h )= rf i{h ,h )+ P fi(h .h )

For the three-phase track winding, the propulsion force

PfT =  Pf{l0.'m) + Pf(‘o,l«e,XP) + P f [ h - I m ^ )

Propulsion force calculation for the rectangular DC coil
Figure 2-15
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MULTIFILAMENTARY Bi-2223 COMPOSITE TAPES 
MADE DY A METALLIC PRECURSOR ROUTE

Applied Superconductivity Conference 
August 23-2S, 1992, Chicago, I L  
Plenary Paper 
IE E E  Transactions an Applied Supcrcondut tivity,
T o  be Published

A . O t to ,  L .J .  M a s u r ,  J .  G a n n o n ,  E . P o d ib u r g ,  D . D a ly  , G  J .  Y u r e k  a n d  A .P .  M a l o z e m o f f  
A m e r ic a n  S u p e r c o n d u c to r  C o r p o r a t i o n  

1 4 9  G r o v e  S t r e e t ,  W a te r t o w n ,  M A  0 2 1 7 2

A b stra c t— A  p r o c e s s  b a s e d  o n  m e t a l l i c  p r e c u r s o r s  h a s  
b e e n  d e v e l o p e d  f o r  m a n u f a c t u r i n g  h ig h  f i l a m e n t  c o u n t  o x i d e  
s u p e r c o n d u c t o r  -  s i l v e r  c o m p o s i t e  t a p e s  w i t h  c r i t i c a l  c u r r e n t  
d e n s i t i e s  o f  u p  to  7 .5  k A / c m 2  a t  7 7  K  in  z e r o  f i e ld .  A  3 0 - c m  
p r o t o t y p e  m u l t i - s t r a n d  c o n d u c t o r  m a d e  o f  t h e s e  t a p e s  h a s  a  
c r i t i c a l  c u r r e n t  o f  2 4 0  A  a t  7 7  K  o v e r  a  9  c m  g a u g e  l e n g th ,  
w i th  a n  a v e r a g e  c r i t i c a l  c u r r e n t  d e n s i t y  o f  6  k A / c m 2 . T h e  
m e c h a n i c a l  p r o p e r t i e s  o f  t a p e s  m a d e  f r o m  m e ta l l i c  p r e c u r s o r s ,  
c o n t a i n i n g  u p  t o  1 0 ,0 0 0  B i - 2 2 2 3  s u p e r c o n d u c t i n g  o x i d e  
f i l a m e n t s  w e r e  i n v e s t i g a t e d .  C r i t i c a l  t e n s i l e  s t r a in s  a v e r a g e  
0.6%, a n d  b e n d  t e s t s  s h o w  n e g l i g ib le  d r o p o f f  in  c u r r e n t  d e n s i ty  
u p  t o  a  0 . 7 0 %  s u r f a c e  s t r a in .  T h e  c r i t i c a l  c u r r e n t  d e c r e a s e  
b e y o n d  t h e  0 .7 0 %  s u r f a c e  b e n d  s t r a in  f o l lo w s  a  s i m p le  m o d e l  
b a s e d  o n  e x t e n s i v e  f i l a m e n t  d a m a g e  b e y o n d  t h e 'c r i t i c a l  t e n s i l e  
s t r a i n .  I n c r e a s e d  f l o w  s t r e s s e s  o f  t h e  c o m p o s i t e  t a p e s ,  
c o m p a r e d  t o  s i m i l a r l y  p r o c e s s e d  s i l v e r ,  i n d ic a te  c o n s i d e r a b le  
s t r e n g t h e n i n g  o f  th e  c o m p o s i t e  b y  t h e  o x i d e  f i la m e n ts .

I .  I N T R O D U C T I O N

H i g h  t e m p e r a t u r e  s u p e r c o n d u c t i n g  ( H T S )  w i r e s  a n d  t a p e s  
a r e  o f  g r e a t  i n t e r e s t  f o r  h i g h  c u r r e n t  a p p l i c a t io n s  s u c h  a s  p o w e r  
t r a n s m i s s i o n  c a b l e s ,  m o t o r s ,  m a g n e t s  a n d  e n e r g y  s t o r a g e  
d e v i c e s  ( S M E S ) .  T h e s e  a p p l i c a t i o n s  w i l l  r e q u i r e  w i r e s  o r  
t a p e s  w i t h  ( 1 )  h i g h  c r i t i c a l  c u r r e n t  d e n s i t i e s  ( a n d  c u r r e n t s ) ,  (2 )  
l o n g  l e n g t h s ,  a n d  ( 3 )  r o b u s t  m e c h a n i c a l  p r o p e r t i e s .

M o s t  o f  t h e  p r o g r e s s  t o w a r d  s u i t a b l e  H T S  w i r e s  a n d  t a p e s  
i s  f o c u s e d  o n  t h e  B i - 2 2 2 3  c o m p o s i t i o n  a n d  th e  o x id e - p o w d e r -  
i n - t u b e  ( O P I T )  p r o c e s s .  I n  r e c e n t  d e m o n s t r a t i o n s  o f  t h e  
c a p a b i l i t i e s  o f  t h i s  t e c h n o l o g y ,  A m e r i c a n  S u p e r c o n d u c t o r  
C o r p o r a t i o n  ( A S C )  f a b r i c a t e d  a  1 9 - f i l a m e n t  c o m p o s i t e  t a p e  
w i t h  a  c o r e  c u r r e n t  d e n s i t y  J c  ( l p .V / c m  o f f s e t  c r i t e r i o n  [ 1 ] ,  7 7  
K ,  s e l f - f i e l d )  o f  9 . 0  k A / c m 2  o v e r  6 2  m e t e r s  [ 2 ] ,  a n d  
S u m i t o m o  E l e c t r i c  I n d u s t r i e s  f a b r i c a t e d  a  6 1 - f i l a m e n t  t a p e  
w i t h  a  J c  o f  9 . 7  k A / c m 2  o v e r  1 1 4  m e t e r s  [ 3 ] ,  T h e  r e c o r d  
p e r f o r m a n c e  o v e r  s h o r t  l e n g t h s  h a s  r e a c h e d  a n  i m p r e s s iv e  5 4  
k A / c m 2  a t  7 7  K ,  w i t h  m u c h  h i g h e r  v a l u e s  r e p o r t e d  a t  2 0  K ,  
e v e n  i n  t h e  p r e s e n c e  o f  l a r g e  m a g n e t ic  f i e l d s  [4 ],

The authors thank J. B. Vander Sande, W. Carter, G. N. Riley, 
M. Minot, C. Craven, D. Parker, K. Zafar, M. Teplitsky and many 
other colleagues at ASC for their unfailing support, 
encouragement and invaluable discussions. They also thank J. 
deBarbadillo, G. Smith and J. Poole from Inco Alloys 
International -for their support and involvement in the 
development o f the metallic precursor method. They also thank G. 
Luoni for a careful reading of the manuscript, and P. Metra and G. 
Vallego for their contributions and advice in developing the 
mechanical properties measurement techniques.

M anuscrip t received  August 24, 1992; Applied
Superconductivity Conference, 23-28 August, 1992. Chicago II.

W i t h  t h e  d e m o n s t r a t i o n  o f  s u c h  p e r f o r m a n c e  l e v e l s ,  
f a b r i c a t i o n  o f  f i r s t - g e n e r a t i o n ,  H T S  p r o t o ty p e  m a g n e t s ,  c o i l s  
a n d  m u l t i - s t r a n d  c o n d u c t o r s  h a s  b e g u n .  I n d e e d ,  m a g n e t  c o i l s  
e x c e e d i n g  I T  a t  4 . 2 K  h a v e  a l r e a d y  b e e n  b u i l t  [4 ,5 ]  b y  a  " w in d  
a n d  r e a c t "  t e c h n i q u e .  I n  s u c h  a  p r o c e s s ,  th e  f in a l  r e a c t io n  in  
t h e  t a p e  i s  p e r f o r m e d  a t  t e m p e r a t u r e s  e x c e e d in g  8 0 0  ° C  a f te r  
t h e  p r o t o t y p e  i s  w o u n d  b e c a u s e  l im i ta t io n s  o n  t h e  m e c h a n ic a l  
p r o p e r t i e s  p r e v e n t  s i g n i f i c a n t  h a n d l i n g  o f  th e  t a p e  a f t e r  th e  
f i n a l  r e a c t i o n .  T h i s  a p p r o a c h  h a s  s i g n i f i c a n t  d i s a d v a n ta g e s ,  
h o w e v e r ,  i n c l u d i n g  t h e  n e e d  f o r  b u l k y ,  h ig h - te m p e r a tu r e  
r e s i s t a n t - i n s u l a t i o n  a s  w e l l  a s  b o t h  r e a c t i o n  a n d  i n s u la t io n  
p r o c e s s  o p t im i z a t i o n  f o r  e a c h  p r o t o ty p e  c o n f ig u r a t io n .  W in d - ' 
a n d - r e a c t  t a p e s - a r e  a l s o  l i k e l y  to  b e  m o r e  s e n s i t i v e  to  
s u b s e q u e n t  m e c h a n i c a l  a n d  t h e r m a l  c y c l in g .

T h e r e f o r e ,  a  g r e a t  d e a l  o f  e f f o r t  i s  f o c u s e d  o n  im p ro v in g  th e  
m e c h a n i c a l  p r o p e r t i e s  o f  H T S  w i r e s  a n d  t a p e s  ( in  a d d i t io n  to  
J c )  s o  t h a t  t h e y  a l l o w  a  " r e a c t  a n d  w i n d "  p r o c e s s  f o r  m o s t  
a p p l i c a t i o n s .  D a t a  f r o m  A S C  [2 ]  a n d  S u m i to m o  [6 ] o n  O P I T  
t a p e s  i n d i c a t e s  a  c l e a r  i m p r o v e m e n t  in  b e n d in g  s t r a in  to le r a n c e  
w i t h  i n c r e a s i n g  f i l a m e n t  c o u n t .  A  k e y  t h e r e f o r e  to  t h e  
m a n u f a c tu r e  o f  t h e  f l e x i b l e  a n d  d u r a b le  w i r e s  n e e d e d  f o r  a  r e a c t-  
a n d - w i n d  s e q u e n c e  i s  a n  e c o n o m i c a l l y  v i a b l e  p r o c e s s  f o r  
m a k i n g  c o m p o s i t e s  w i t h  l a r g e  n u m b e r s  o f  f in e  f i la m e n ts .  O n e  
p r o m is in g  a l t e r n a t i v e  t o  O P I T  f o r  m a k i n g  s u c h  s t r u c tu r e s  w ith  
s u p e r i o r  m e c h a n i c a l  p r o p e r t i e s  a n d  m a n u f a c tu r a b i l i ty  is  t h e  
m e ta l l i c  p r e c u r s o r  ( M P )  m e th o d .

W e  h a v e  d e v e l o p e d  a  p r o c e s s  f o r  m a n u f a c tu r in g  lo n g - le n g th ,  
h i g h  f i l a m e n t  c o u n t ,  s u p e r c o n d u c t i n g  o x i d e  -  m e ta l  m a t r ix  
c o m p o s i t e  t a p e s  f r o m  m e t a l l i c  p r e c u r s o r s .  A  la r g e  n u m b e r  o f  
4 0  c m  l o n g  t a p e s  w i t h  a v e r a g e  c r i t i c a l  c u r r e n t  d e n s i t i e s  o f  6  
k A / c m 2  a t  7 7  K  i n  z e r o  f i e l d  h a v e  b e e n  m a d e ,  d e m o n s tr a t in g  
t h e  s c a l a b i l i t y  o f  t h e  p r o c e s s .  A  p r o t o t y p e  m u l t i - s t r a n d  
c o n d u c t o r  m a d e  o f  t h e s e  t a p e s  h a s  a  c r i t i c a l  c u r r e n t  o f 2 4 0  A  a t  
7 7  K  i n  s e l f - f i e l d  o v e r  a  9  c m  m e a s u r e d  le n g th .

A l t h o u g h  t h e  f e a s i b i l i t y  o f  a  m e t a l l i c  p r e c u r s o r  p r o c e s s  f o r  
f o r m in g  H T S / A g  c o m p o s i t e s  h a s  b e e n  d e m o n s t r a te d  f o r  q u i te  
s o m e  t i m e  [ 7 - 1 7 ] ,  t h e  p r o c e s s  h a d  n o t  b e e n  e x te n d e d  to  t h e  
f a b r i c a t i o n  Of m u l t i f i l a m e n t a r y  c o m p o s i t e  t a p e s .  P r e v io u s  
w o r k  h a s  b e e n  f o c u s e d  o n  t h e  f o r m a t i o n  o f  s u p e r c o n d u c t in g  
o x i d e  -  s i l v e r  c o m p o s i t e s  f r o m  m e l t  s p u n  m e ta l l i c  p r e c u r s o r  
r i b b o n s  i n  b o t h  t h e  ( r a r e  e a r t h ) - B a - C u - 0  [7 -1 5 ]  a n d  B i-S r -C a -  
C u - 0  s y s t e m s  [ 1 6 , 1 7 ] .  T h e  p r o p e r t i e s  o f  s i n g l e  c o r e ,  s i l v e r  
s h e a t h e d  w i r e s  m a d e  f r o m  m e c h a n i c a l l y  a l l o y e d  Y - B a - C u  
p r e c u r s o r s  h a v e  a l s o  b e e n  r e p o r t e d  [ 1 3 ] .  H e r e  w e  r e p o r t  o n  th e  
p r o p e r t i e s ,  p a r t i c u l a r l y  t h e  p r o m i s i n g  m e c h a n ic a l  p ro p e r t ie s ,  o f  
h i g h - f i l a m e n t  c o u n t  B i - 2 2 2 3  o x i d e  -  s i l v e r  c o m p o s i t e  t a p e s  
p r e p a r e d  b y  t h e  m e t a l l i c  p r e c u r s o r  p ro c e s s !
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II. THE METALLIC PRECURSOR PROCESS
T h e  p r o c e s s  f o r  f a b r i c a t i n g  m u l t i f i l a m e n t a r y  o x id e  - m e ta l  

m a t r i x  c o m p o s i t e  w i r e s  f r o m  m e t a l l i c  p r e c u r s o r s  is  i l lu s t r a te d  
in  F i g .  1 . A n  a l l o y  o f  t h e  e l e m e n t s  c o r r e s p o n d in g  to  th e  
d e s i r e d  c a t i o n i c  H T S  c o m p o s i t i o n  i s  s h e a th e d  in  s i lv e r ,  a n d  th e  
t a p e  is  f o r m e d  b y  s t a n d a r d  d e f o r m a t i o n  p r o c e s s in g  te c h n iq u e s .  
T h e  d u c t i l i t y  o f  t h e  m e t a l l i c  s t a t e  g i v e s  a  s i g n i f i c a n t  
a d v a n t a g e ,  a s  c o m p a r e d  t o  t h e  O P I T  p r o c e s s ,  in  p r o c e s s in g  
l a r g e  b i l l e t s ,  a n d  in  th e  m u l t i l e v e l  s t a c k i n g  a n d  d e f o r m a t io n  
r e q u i r e d  f o r  h ig h  f i l a m e n t - c o u n t  c o m p o s i t e  ta p e s .  O n c e  in  ta p e  
f o r m ,  t h e  f i l a m e n t s  o f  t h e  m e t a l l i c  p r e c u r s o r  - s i lv e r  c o m p o s i te  
a r e  o x i d i z e d  a n d  r e a c t e d  t o  f o r m  t h e  o x i d e  s u p e r c o n d u c to r  
c o m p o s i t e .  T h i s  i s  m a d e  p o s s i b l e  in  p a r t  b y  th e  r e m a r k a b ly  
h i g h  d i f f u s i v i t y  o f  o x y g e n  t h r o u g h  t h e  s i l v e r  m a tr ix .

T h e  M u llif ilam ciH a ry  Metallic P re cu rso r  Process

Powder

Tube Packing 
And Scaling -

D eform ation into 
Hexagonal Rod
He bundl ing.
T ube R epack ing  
And Sealing

Deformation into Tape

Oxidation And Formation Of 
Superconducting Oxide 
Filament - Silver Mairit Tape

F i g .  1 O v e r v i e w  o f  t h e  m e t a l l i c  p r e c u r s o r  m e th o d  fo r  
f a b r ic a t i n g  m u l t i f i l a m e n t a r y  s u p e rc o n d u c t in g  
o x i d e  -  s i l v e r  c o m p o s i t e  t a p e s

A l t h o u g h  t h e  m e t a l l i c  p r e c u r s o r s  h a v e  c o m m o n ly  b e e n  
m a d e  b y  t h e  r a p i d  s o l i d i f i c a t i o n  o f  m o l t e n  a l l o y s ,  th e  m e th o d  
u s e d  i n  t h i s  w o r k  i s  m e c h a n i c a l  a l l o y i n g  -  a  t e c h n o lo g y  
o r i g i n a l l y  d e v e l o p e d  f o r  m a k i n g  h i g h - s t r e n g t h  s t ru c tu ra l  a l lo y s  
[ 1 8 ] .  T h e  a t o m i c - s c a l e  h o m o g e n e i t y  y i e l d e d  b y  m e c h a n ic a l  
a l l o y i n g  a l l o w s  f o r  n o v e l  r e a c t i o n  p a t h s  t o  b e  e x p lo i t e d ,  
w i t h o u t  t h e  p r o b l e m s  a r i s i n g  f r o m  l o n g  r a n g e  s e g r e g a t io n  a n d  
c h e m i c a l  i n h o m o g e n e i t i e s .

I n  t h e  B i - 2 2 2 3  s y s t e m ,  a  h o m o g e n e o u s  P b - B i - S r - C a - C u  
p o w d e r  o f  t h e  d e s i r e d  B i - 2 2 2 3  c o m p o s i t i o n  i s  p r e p a r e d  b y  
m e c h a n i c a l  a l l o y in g .  T h e  a l l o y  p o w d e r  i s  p a c k e d  a n d  s e a le d  in  
a  s i l v e r  c a n  t h a t  i s  t h e n  f o r m e d  i n t o  a  h e x a g o n a l  ro d .  C u t  
p i e c e s  o f  t h e  r o d  a r e  s t a c k e d  i n t o  a  m u l t i - r o d  b u n d le  t h a t  is  
a g a i n  p a c k e d  i n to  a  c a n  a n d  f o r m e d  i n to  a  h e x a g o n a l  ro d . T h is  
p r o c e s s  c a n  b e  r e p e a t e d  s e v e r a l  t i m e s .  In  th e  f i n a l  s te p , th e  c a n  
i s  f o r m e d  i n to  t a p e ,  r a t h e r  t h a n  t h e  h e x a g o n a l  ro d . 7 0 3  a n d

9 5 8 3  f i l a m e n t  t a p e s  c a n  b e  r e a d i l y  m a d e  u s i n g  d o u b l e  a n d  
t r i p l e  s t a c k i n g  r e s p e c t i v e l y .  T h e  l a t t e r  f i l a m e n t  l e v e l  is  w e l l  
b e y o n d  t h e  p r e s e n t  c a p a b i l i t i e s  o f  O P I T  t e c h n o l o g y .  C r o s s  
s e c t i o n a l  a r e a  r e d u c t i o n  r a t i o s  o f  1 0 0 : l  t ir e  r o u t i n e l y  a c h i e v e d  
in  e a c h  c y c l e ,  r e s u l t i n g  in  t a p e s  w i th  v e r y  u n i f o r m  p r e c u r s o r  
f i la m e n ts  th a t  a r e  5 p m  o r  l e s s  in  t h ic k n e s s .

T h e  m ic r o s t r u c tu r e s  o f  a  t y p ic a l  9 5 8 3  f i l a m e n t  p r e c u r s o r  
t a p e  a r e  p r e s e n te d  in  F ig .  2 ,  s h o w in g  t h e  e x c e l l e n t  d e f o r m a t i o n  
u n i f o r m i ty  p o s s ib l e  w i th  t h e  a b o v e - d e s c r ib e d  t e c h n iq u e .

F i g .  2  S h o r t  t r a n s v e r s e  ( A )  a n d  l o n g i t u d i n a l  ( B )
s e c t i o n s  o f  a  P b r B i - S r - C a - C u  a l l o y  f i l a m e n t  -  
s i l v e r  m a t r i x  c o m p o s i t e  t a p e  c o n t a i n i n g  9 5 8 3  
f i la m e n t s  ( o p t i c a l  im a g e s )

U p o n  s u i t a b l e  o x i d a t i o n  a n d  t h e r m a l - m e c h a n i c a l  
p r o c e s s in g ,  a v e r a g e  f i l a m e n t  c r i t i c a l  c u r r e n t  d e n s i t i e s  o f  u p  to  
7 .5  k A /c m 2  in  z e r o  f i e l d  a t  7 7  K  h a v e  b e e n  a c h i e v e d  i n  4 0  c m  
l e n g th s .  T h i s  e l e c t r i c a l  p e r f o r m a n c e  is  a t  a  l e v e l  o f  i n t e r e s t  f o r
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i n i t i a l  p r o t o ty p e  a p p l i c a t io n s .  A s  a  f i r s t  s t e p ,  th e  3 0  c m  lo n g  
p r o t o ty p e  m u l t i - s t r a n d  c o n d u c t o r  d i s p l a y e d  in  F ig .  3 h a s  b e e n  
c o n s t r u c t e d  f r o m  t a p e s  m a d e  b y  t h e  m e ta l l i c  p r e c u r s o r  p r o c e s s .  
T h e  t r a n s p o r t  c r i t i c a l  c u r r e n t  o v e r  a  9  c m  g a u g e  le n g th  is  2 4 0  
A  a t  7 7  K  in  s e l f  f i e l d ,  c o r r e s p o n d in g  to  a n  a v e r a g e  c r i t i c a l  
c u r r e n t  d e n s i t y  o f  6  k A / c m 2 . T h e  t a p e s  a r e  a p p r o x im a te ly  
0 .0 1 1  c rft th ic k  a n d  th e y  c o n ta in  2 5 9  f i la m e n ts .

F i g .  3  A  3 0  c m  l o n g  p r o t o ty p e  m u l t i - s t r a n d  c o n d u c to r
c o m p r i s e d  o f  B i - 2 2 2 3  o x i d e  f i la m e n t  -  s i lv e r  
c o m p o s i t e  t a p e s  m a d e  f r o m  m e ta l l i c  p r e c u r s o r s

B e c a u s e  o f  t h e  s p e c ia l  a d v a n t a g e s  o f  t h e  m e ta l l i c  p r e c u r s o r  
t a p e s  i n  t h e  a r e a s  o f  m e c h a n i c a l  p r o p e r t i e s  a n d  h ig h  f i l a m e n t  
c o u n t  c o n f i g u r a t i o n s ,  t h e  r e s t  o f  t h i s  p a p e r  i s  o n  t h e  
m e c h a n i c a l  p r o p e r t i e s  a n d  s t r a i n  t o l e r a n c e  o f  h ig h  f i l a m e n t  
c o u n t ,  H T S / A g  c o m p o s i t e  t a p e s  m a d e  f r o m  m e t a l l i c  
p r e c u r s o r s .

I I I .  M E C H A N I C A L  P R O P E R T I E S

A .  M o d el O f  T ensile  A n d  B en d in g  Properties
T h e  e f f e c t s  o f  t e n s i l e  a n d  b e n d i n g  s t r a i n  o n  t h e  c r i t i c a l  

c u r r e n t s  o f  O P I T  B i - 2 2 2 3  m u l t i f i l a m e n t  -  s i l v e r  c o m p o s i t e  
t a p e s  h a v e  b e e n  r e p o r te d  f o r  s e v e r a l  f i la m e n t  c o n f ig u r a t io n s  a n d  
c o u n t s  [ I ,  2 ,  6 ,  2 0 ]  a n d  v a r i o u s  J c  l e v e l s .  T y p i c a l l y ,  i n  a  
s i n g l e - b e n d  t e s t ,  t h e  c r i t i c a l  c u r r e n t  i s  v i r t u a l l y  u n a f f e c te d  u p  
t o  a  c r i t i c a l  s t r a i n  e * .  A t  e *  t h e  c r i t i c a l  c u r r e n t  b e g in s  to  
d e c r e a s e  r a p id l y .  H o w e v e r ,  t h e  d e c r e a s e  b e c o m e s  p r o g r e s s iv e ly  
m o r e  g r a d u a l  a s  s t r a in  i s  i n c r e a s e d  b e y o n d  e * .

I n  p e r h a p s  t h e  s i m p le s t  m o d e l  o f  b e n d  e f f e c t s ,  o n e  a s s u m e s  
t h a t  t h e  s u p e r c o n d u c t i n g  o x i d e  f i l a m e n t s  o n  t h e  t e n s i l e  s i d e  o f  
t h e  t a p e  f r a c t u r e  i n  t e n s io n  a t  s o m e  c r i t i c a l  s t r a in  s u c h  t h a t  
t h e y  c a n  n o  l o n g e r  t r a n s p o r t  s u p e r c u r r e n t  a l o n g  t h e i r  e n t i r e  
l e n g t h s .  O n e  a l s o  a s s u m e s  t h a t  c r i t i c a l  c u r r e n t  i s  u n a f f e c te d  u p  
t o  t h e  c r i t i c a l  s t r a in .  I f  t h e  f i l a m e n t s  a r e  u n i f o r m ly  d i s t r ib u t e d  
w i t h in  t h e  r i b b o n  o f  t h ic k n e s s  2 S r  s t a r t i n g  a t  d i s t a n c e  S m  =  S r  
-  S 0  f r o m  t h e  s u r f a c e  a s  i l l u s t r a t e d  i n  F ig .  4 ,  th e n  e q s .  1 t o  3  
a r e  r e a d i l y  d e r iv e d  t o  d e s c r ib e  t h e  n o r m a l i z e d  c r i t i c a l  c u r r e n t

d e c r e a s e  I /1 Q f o r  s i n g l e  ( S .B . )  a n d  d o u b l e  ( D .B . )  b e n d s  to  
t e n s i l e - s i d e  s u r f a c e  s t r a in  e  =  S r /R -

m °  =  f s ^ e +  2  S i n g l e  B e n d  (1 )

I / I o  =  D o u b l e  B e n d  (2 )

I / I o  =  1 V 0 <eS0 <e*Sr ■ (3)

F ig .  4  S c h e m a t ic  o f  a  b e n t  s u p e r c o n d u c t i n g  o x i d e  
f i l a m e n t  -  s i l v e r  m a t r i x  c o m p o s i t e  t a p e

T h e s e  r e l a t i o n s  i n c o r p o r a t e  t h e  a s s u m p t i o n s  t h a t  o n l y  th e  
t e n s i l e  s i d e  o f  t h e  t a p e  i s  d a m a g e d  b y  a  b e n d ,  a n d  t h a t  t h e  z e r o -  
s t r a in  p l a n e  i s  o n  th e  c e n t e r - p l a n e  o f  t h e  t a p e  ( e .g .  t h e r e  a r e  n o  
s i l v e r  w o r k  h a r d e n i n g  e f f e c t s  a n d  t h e  c o m p o s i t e  p r o p e r t i e s  a r e  
c e n t e r - p l a n e  s y m m e t r i c ) .  A s  a  r e s u l t ,  t h e  a d d i t i o n a l  c r i t i c a l  
c u r r e n t  d e c r e a s e  i n c u r r e d  b y  t h e  s e c o n d ,  r e v e r s e  b e n d  t o  s t r a in  e  
i n  t h e  d o u b l e  b e n d  d o u b l e s  t h e  d e c r e a s e  i n c u r r e d  b y  t h e  s i n g l e  
b e n d .  I f  d a m a g e  o c c u r s  t o  b o t h  t h e  t e n s i l e  a n d  c o m p r e s s i v e  
s i d e s  w i t h  c r i t i c a l  f i l a m e n t  s t r a i n  e * ,  t h e n  e q .  2  d e s c r i b e s  t h e  
d e c r e a s e  a r i s i n g  f r o m  a  s i n g l e  r i b b o n  b e n d  t o  s t r a i n  e .

I t  i s  e v i d e n t  b y  i n s p e c t i o n  t h a t  e q s .  1 t o  e q .  3  y i e l d  a  c u r v e -  
f o r m  v e r y  s i m i l a r  t o  p u b l i s h e d  c u r v e - f o r m s  f o r  t h e  b e n d  
p r o p e r t i e s  o f  O P I T  B i - 2 2 2 3  m u l t i f i l a m e n t  c o m p o s i t e s  [ 2 ,  6 ,  
2 0 ) .  H o w e v e r ,  i n  t h i s  m o d e l ,  t h e  s i n g l e  b e n d  a p p r o a c h e s  I / I o  =  
0 .5  a s y m p t o t i c a l l y  a n d  t h e  d o u b l e  b e n d  a p p r o a c h e s  I / I 0  =  0  
a s y m p t o t i c a l l y .  T h e s e  a s y m p t o t e s  a r e  n o t  r e a l i s t i c  f o r  v e r y  

. l a r g e  s t r a in s  w h e r e  m e ta l  w o r k  h a r d e n i n g  d o m in a t e s  a n d  c e n te r -  
p l a n e  s y m m e t r y  i n  p r o p e r t i e s  i s  l o s t  T h e  r e l a t i o n s  a r e  l ik e l y ,  
h o w e v e r ,  t o  b e  v a l i d  f o r  r e l a t i v e ly  s m a l l  s t r a i n s  p a s t e * .

T h e  t e n s i l e - s i d e  s u r f a c e  s t r a i n  c r i t e r i o n  ( e  =  e*SI/S 0) i n  e q .  
3  f o r  t h e  o n s e t  o f  c r i t i c a l  c u r r e n t  d e c r e a s e  e x c e e d s  t h e  c r i t i c a l  
s t r a in  e *  r e q u i r e d  t o  f r a c t u r e  a  f i l a m e n t  in  t e n s io n  b y  t h e  f a c t o r  
S r / S 0  a r i s i n g  f r o m  th e  g e o m e t r y  a s s o c i a t e d  w i t h  h a v i n g  n o  
f i l a m e n t s  i n  t h e  s u r f a c e  r e g io n  o f  t h e  t a p e .  T h e  o x i d e  f i l a m e n t  
d i s t r i b u t i o n  t h e r e f o r e  a f f e c t s  t h e  r e l a t i o n s h i p  b e t w e e n  b e n d
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strain and critical current degradation. If all the filaments are in 
the vicinity o f the tape center-plane, then Sr/S0 is large and 
the ribbon can be bent to much smaller radii (larger surface 
strains) without critical current decreases. However, the oxide 
fill factor (and Ic) is severely compromised.

ambient temperature in one direction to a certain strain and 
straightened. The sample critical current was again determined. 
Some samples were then bent at ambient temperature in the 
reverse direction to the same strain as the first bend. After 
straightening, the critical current was again measured.

B . Sam ple  P reparation A n d  M easurem en t 
T e c h n iq u e TF.NS1I F. T E S T

C o m p o s i t e  t a p e s  c o n t a i n i n g  e i t h e r  7 0 3  o r  9 5 8 3  m e t a l l i c  
p r e c u r s o r  f i l a m e n t s  w e r e  m a d e  b y  th e  m e th o d  d e s c r ib e d 'in  F ig .  
1 . A f t e r  o x i d a t i o n ,  th e y  w e r e  p r o c e s s e d  in  a  m a n n e r  s i m i l a r  to  
t h e  c o n v e n t i o n a l  d e f o r m - a n d - s i n t e r  m e t h o d  u s e d  in  O P I T ,  
y i e l d i n g  t a p e s  w i t h  n o m in a l  c r o s s  s e c t i o n a l  d i m e n s i o n s  o f  
0 .0 2  c m  x  0 .4 1  c m .  T h e  o x i d e  v o l u m e  f r a c t io n s  w e r e  0 .0 9  a n d  
0 . 1 3  f o r  t h e  7 0 3  a n d  9 5 8 3  f i l a m e n t  c o n f i g u r a t i o n s ,  
r e s p e c t i v e l y .  X - r a y  d i f f r a c t i o n  s h o w e d  t h a t  t h e  p r i m a r y  p h a s e  
w a s  2 2 2 3 ,  w i t h  th e  m a i n  s e c o n d a r y  p h a s e s  b e i n g  2 2 1 2  a n d  
C u O .  T h e  m ic r o g r a p h  in  F i g .  5  i l l u s t r a t e s  t h e  l o n g i t u d i n a l  
s t r u c tu r e  o f  a  s i n g l e  f i la m e n t .

F i g .  5  L o n g i t u d i n a l  c r o s s  s e c t i o n  o f  a  s u p e r c o n d u c t i n g
o x i d e  f i l a m e n t  i n  t h e  7 0 3  f i l a m e n t  c o m p o s i t e  
a f t e r  p r o c e s s in g  ( s e c o n d a r y  e le c t r o n  i m a g e )

A p p r o x i m a t e l y  1 0  c m  l e n g t h s  o f  e a c h  t a p e  w e r e  s t r a in e d  
u s i n g  a  s t a n d a r d  t e n s i l e - t e s t i n g  m a c h i n e  m o d i f i e d  s u c h  t h a t  
c r i t i c a l  c u r r e n t s  w e r e  m e a s u r e d  in-situ  a t  7 7  K  a s  a  f u n c t i o n  o f  
t e n s i l e  s t r a i n  a s  i l l u s t r a t e d  i n  F i g .  6  ( s e e  a l s o  R e f .  2 ) .  A  s t r a in  
g a u g e  e x t e n s o m e t e r  w i t h  a  1 0  p m  r e s o l u t i o n  w a s  u s e d  t o  
m e a s u r e  s t r a i n  o v e r  a  2 .5  c m  g a u g e  l e n g t h .  T h e  s a m e  g a u g e  
l e n g t h  w a s  u s e d  t o  d e t e r m i n e  t h e  s a m p l e  c r i t i c a l  c u r r e n t  A t  
s m a l l  s t r a i n  i n t e r v a l s ,  t h e  c u r r e n t  w a s  r a m p e d  i n  s m a l l  
i n c r e m e n t s  u n t i l  t h e  v o l t a g e  f a r  e x c e e d e d  t h e  e q u i v a l e n t  1 
p V / c m  p o i n t  i n  t h e  I  -  V  r e l a t i o n .  T h e  t a n g e n t  b e tw e e n  ( I ,V )  
p o i n t s  s t r a d d l i n g  t h e  v o l t a g e  c r i t e r i o n  w a s  o b t a i n e d  f r o m  a  
c u r v e  f i t  a n d  t h e  c r i t i c a l  c u r r e n t  w a s  o b t a i n e d  a s  t h e  
e x t r a p o l a t i o n  o f  d i e  t a n g e n t  l i n e  t o  V  =  0  ( t h e  “ o f f s e t  c r i t e r io n "  
[1]).

I n  t h e  b e n d  t e s t s ,  t h e  c r i t i c a l  c u r r e n t s  o f  5  c m  l e n g th s  w e r e  
d e t e r m i n e d  a t  7 7  K  u s i n g  a  1 c m  g a u g e  l e n g t h  a n d  t h e  a b o v e  
c r i t e r i o n  f o r  c r i t i c a l  c u r r e n t .  E a c h  . l e n g th  w a s  t h e n  b e n t  a t

(£ , F)

t
G rip  and current lead 

S a m p le

■ Strain  gauge and voltage leads 

7 K

nF.Nn T E S T

D o u b le  
b e n d  < 
te st

S in g le  
b e n d  < 
te st

Measure Ic  at 77K

Bend at ambient temperature 
and stra ighten

Measure Ic  at 7 7K

Bend at am bient temperature 
in the reverse direction and 
s t r a ig h t e n  

Measure Ic  at 7 7K

F i g .  6  S c h e m a t ic  o f  t h e  b e n d  a n d  t e n s i l e  t e s t  m e th o d s

C. T ensile  S tra in  R esu lts
T h e  t y p i c a l  t e n s i l e  p r o p e r t i e s  o f  b o t h  t h e  7 0 3 -  a n d  9 5 8 3 -  

f i l a m e n t  c o m p o s i t e  t a p e s  a r e  p r e s e n t e d  i n  F i g .  7 .  T h e  c r i t i c a l  
c u r r e n t  s t a y s  e s s e n t i a l l y  c o n s t a n t  u p  t o  a n  a v e r a g e  s t r a in  o f  
a b o u t  0 .6 % ,  f o l l o w e d  b y  a n  i n i t i a l l y  r a p i d  d e c r e a s e  to  a b o u t  
1 /2  t h e  z e r o - s t r a in  c r i t i c a l  c u r r e n t  v a lu e s .  F u r t h e r  i n c r e a s e s  in  
s t r a i n  t o  4 %  t h e n  l e a d  t o  a  g r a d u a l  d e c r e a s e  i n  t h e  c r i t i c a l  
c u r r e n t .

A  0 .6 %  c r i t i c a l  t e n s i l e  s t r a in  i s  s u p e r i o r  t o  r e s u l t s  r e p o r te d  
s o  f a r  f o r  O P U  m u l t i f i l a m e n t a r y  w i r e s  w h e r e  l e v e l s  u p  t o  o n ly  
0 .3 %  h a v e  b e e n  r e a c h e d  ( 2 , 2 0 ] ,

T h e  s t r a in  a t  t h e  o n s e t  o f  t h e  r a p i d  d e c r e a s e  is  t h e  c r i t i c a l  
s t r a in  e *  a t  w h ic h  w e  a s s u m e  a  m a j o r  f r a c t io n  o f  t h e  f i la m e n ts  
a r e  d a m a g e d  s u f f i c i e n d y  t o  r e d u c e  t h e  c r i t i c a l  c u r r e n t  t o  a b o u t  
1 /2  o f  i t s  o r i g i n a l  l e v e l .  T h e  r e m a r k a b l y  g r a d u a l  s u b s e q u e n t  
d e c r e a s e  t o  n e a r - z e r o  c r i t i c a l  c u r r e n t s  m a y  b e  d u e  t o  o n e  o f  
t h r e e  e f f e c t s :  ( 1 )  t h e  f i l a m e n t s  f r a c t u r e  i n  a  w a y  t h a t  a l l o w s  
s o m e  s u p e r c u r r e n t  t r a n s p o r t  p a s t  t h e i r  e l a s t i c  l im i t ,  ( 2 )  t h e  
f i l a m e n t  e l a s t i c  l i m i t s  t o  c a t a s t r o p h i c  f a i l u r e  a r e  h i g h l y  
v a r i a b l e  w i t h  r e p e c t  t o  s t r a i n ,  a n d ,  ( 3 )  t h e  1 p V / c m  o f f s e t  
v o l t a g e  c r i t e r i o n  u s e d  t o  m e a s u r e  c r i t i c a l  c u r r e n t  i s  n o t  
s e n s i t i v e  t o  s h u n t i n g  a r o u n d  c r a c k s  t h r o u g h  t h e  s i l v e r  f r o m
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one filam ent to the next at the 2.5 cm gauge length used. This 
latter effect can be tested by increasing the gauge length or the 
sensitivity o f  the voltage measurement. However, a simple 
analysis o f  shunting  through the silver yielded an £ ' 1 
dependence o f  I/Io that went to zero considerably more rapidly 
than the observed decrease.

F i g .  7  V a r i a t i o n  o f  n o r m a l i z e d  c r i t i c a l  c u r r e n t  a n d  s t r e s s  
w i t h  r e s p e c t  t o  t e n s i l e  s t r a in  f o r  the 7 0 3  a n d  
9 5 8 3  f i l a m e n t  s a m p le s  a t  7 7  K  ( J 0  =  3  k A /c m 2 )

T h e  s t r e s s  -  s t r a i n  r e l a t i o n s h i p s  i n  F i g .  7  f o r  t h e  7 0 3 -  a n d  
9 5 8 3 - f i l a m e n t  s a m p l e s  d e m o n s t r a t e  t h a t  t h e  c o m p o s i t e  t a p e  
b e g i n s  t o  f l o w  p l a s t i c a l l y  a t  t h e  c r i t i c a l  s t r a i n  e * .  T h i s  i s  
c o n s i s t e n t  w i t h  t h e  b e h a v i o u r  o f  a  b r i t t l e '  f i l a m e n t  -  d u c t i l e  
m a t r i x  c o m p o s i t e  i n  w h i c h  t h e  f i l a m e n t s  a r e  s t r a in e d  t o  t h e i r  
e l a s t i c  l i m i t .  F u r t h e r  s t r a i n  i n  s u c h  a  c o m p o s i t e  i s  
a c c o m o d a t e d  b y  f i l a m e n t  f r a c t u r e  a n d  a  s m a l l  a m o u n t  o f  l o c a l  
c r a c k  s e p a r a t i o n  t h a t  s t r e n g th e n s  t h e  d u c t i l e  m e d in m  o v e r  s o m e  
l e n g t h  s c a l e  b y  w o r k  h a r d e n i n g .  W i t h  m o r e  s t r a in ,  t h e  c e r a m i c  
f i l a m e n t  f r a c t u r e s  a t  a  n e w  r e g io n  a w a y  f r o m  th e  w o t k  h a r d e n e d  
a r e a  o f  t h e  p r e v i o u s  f r a c t u r e .  T h e  m a c r o s c o p i c  f l o w  s t r e s s  
t h e r e f o r e  i n c r e a s e s  v e r y  g r a d u a l l y  w i t h  r e s p e c t  t o  s t r a in  p a s t  t h e  
e l a s t i c  l i m i t  o f  t h e  f i l a m e n t s .

T h e  a v e r a g e  s l o p e s  o f  t h e  s t r e s s  s t r a i n  c u r v e s  u p  t o  t h e  
c o n s t a n t  f l o w  s t r e s s  r e g i m e  y i e l d  m o d u l i  t h a t  a r e  c o m p a r a b l e  
t o  t h e  m o d u l u s  o f  s i l v e r  [ 2 1 ] .  H o w e v e r ,  t h e  n o n l in e a r i t y  i n  
t h i s  r e g i o n  o f  t h e  s t r e s s  s t r a i n  c u r v e s  a s  w e l l  a s  c o n s i d e r a b l e

sample-to-sample variability introduces significant uncertainty 
into the accuracy o f the composite modulus value.

A  c o m p a r i s o n  o f  t h e  s t r e s s  -  s t r a in  r e la t i o n s  f o r  s i l v e r  a n d  
t h e  c o m p o s i t e s  i n  F i g .  7  d e m o n s t r a t e s  t h a t  t h e  
s u p e r c o n d u c t i n g  f i la m e n t s  s t r e n g th e n  th e  r ib b o n s  b y  a  f a c to r  o f  
r o u g h l y  2 .5  a t  t h e  o n s e t  o f  p l a s t i c  d e f o r m a t io n .  T h e  d e g r e e  o f  
s t r e n g th e n i n g  b y  t h e  O x id e  f i l a m e n t s  is  l ik e ly  to  d e p e n d  o n  
f i l a m e n t  s i z e ,  d i s t r i b u t i o n ,  c r y s t a l l o g r a p h i c  t e x tu r e  a n d  p h a s e  
c o n te n t .

D. B en d in g  S tra in  R esu lts
T h e  r e s u l t s  in  F i g .  8  d e m o n s t r a t e  t h a t  t h e  7 0 3 -  a n d  9 5 8 3 -  

f i l a m e n t  c o m p o s i t e  t a p e s  b e h a v e  s im i l a r ly  in  b o th  s i n g l e  a n d  
d o u b l e  b e n d s .  T y p i c a l l y ,  t h e  c r i t i c a l  c u r r e n t  s t a y s  c o n s t a n t  to  
a b o u t  0 .7 %  t a p e  s u r f a c e  s t r a i n ,  f o l lo w e d  b y  a n  in i t i a l l y  r a p id  
d e c r e a s e .  H o w e v e r ,  t h e  r a t e  o f  d e c r e a s e  d im in i s h e s ,  w i th  th e  
s i n g l e -  a n d  d o u b l e - b e n d  n o r m a l i z e d  c r i t i c a l  c u r r e n t s  
a p p r o a c h in g  0 .7 5  a n d  0 .5 5  r e s p e c t i v e l y  a t  1 .6 %  s t r a in .

T h e s e  r e s u l t s  a r e  c o m p a r a b l e  t o  t h e  b e s t  r e s u l t s  r e p o r te rL s o  
f a r ,  o n  1 2 9 6 - f i l a m e n t  O P I T  t a p e s  [ 6 ] .  H o w e v e r ,  a  v a l i d  in -  
d e p th  c o m p a r i s o n  o f  w i r e  p e r f o r m a n c e  q u o te d  in  p u b l i s h e d  d a ta  
t o  t h e  p r e s e n t  w o r k  c o u l d  o n l y  b e  m a d e  i f  t h e  f i l a m e n t  
d i s t r i b u t i o n  w i t h in  t h e  t a p e s  w e r e  s im i l a r ,  o r  a t  l e a s t  k n o w n .  
T h e  g e o m e t r i c  c o r r e c t i o n  ( S r / S 0 )  f o r  t e n s i l e  s i d e  c r i t i c a l  s t r a in  
a t  t h e  o u t e r  l i m i t s  o f  t h e  t a p e  r e g i o n  c o n t a i n in g  f i l a m e n t s  
c o u ld  t h e n  b e  u s e d  t o  n o r m a l i z e  t h e  d a t a . .

Tape surface bending strain (% )

F i g .  8  V a r i a t io n s  o f  n o r m a l i z e d  c r i t i c a l  c u r r e n t s  w i th  
r e s p e c t  t o  t a p e - s u r f a c e  b e n d  s t r a in  ( J 0  =  3  
k A /c m 2)  f o r  s i n g l e  a n d  d o u b l e  b e n d s

W i t h  a n  a v e r a g e  c r i t i c a l  t e n s i l e  s t r a i n  o f  0 .6 %  f r o m  th e  
t e n s i l e  t e s t s  f o r  t h e  7 0 3  f i l a m e n t  t a p e s ,  e q s .  1 a n d  2  y i e l d  th e  
c u r v e - f o r m s  i n  F i g .  8  f o r  a  c o m p a r i s o n  t o  t h e  e x p e r i m e n t a l
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bend behaviour. There is good agreem ent between the 
experimental and calculated strain dependences. Deviations 
between the model and die experim ental relations are likely to 
result from the gradual critical current taper beyond the critical 
strain rather than the assumed sudden decrease to zero critical 
current at the critical strain, as well as from silver work 
hardening and loss of center-plane symmetry in properties.

E . M i c r o s t r u c t u r e s  A n d  F a i l u r e  A n a ly s i s

Single- and double-bend samples, as well as samples tested 
in. tension, were mounted longitudinally,,ground and polished 
for microscopic failure analysis using optical and scanning 
electron microscopy.

The micrographs of a 9% tensilc-suained 703 filament tape 
in Fig. 9 display cracks that follow irregular paths through the 
aligned grains o f the filaments. The grains apparently sheared 
along their basal p lanes, allow ing  cracking at different 
locations through their thicknesses and separation of the 
disconnected grain pieces by the telescoping mechanism 
illustrated in Fig. 10.

( A )

0 . 5  f i m  s e p a r a t i o n

Fig. 9 Cracks (marked with arrows) in 9 %  tensile-
strained 703-filam ent ribbons (A) view showing 
the nature and frequency o f fracture (secondary 
electron image), (B) view o f basal-plane sheared 
and telescoped region (backscattered electron 
image)
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Fig. 10 Basal plane shear and telescoping grain
.mechanism of well-textured Bi-2223 oxide 
'filament' deformation in tension to large strains

Cracks did not open in the direction perpendicular to the 
filaments, even though the separation (and consequent voids) at 
grain ends (Fig. 9b) required extensive basal plane shear and 
.sliding. It is evident by inspection of Fig 9a that the sum of 
void widths along the filament add up approximately to the 
macroscopic 9% strain of the composite. Local work hardening 
of the silver would accompany the local strain required to form 
these voids, distributing the strain to other, less strained 
regions of the tape and preventing gross local separation of ihe 
filaments. This may explain in part the gradual taper to zero 
critical current at large strains because the filaments, although 
consisting of sheared grains, could possibly still transport 
supercuirent by tunnelling across the chemically unbonded, but 
physically  contacting, sheared regions. Magnetic field 
measurements on variable gauge lengths may aid in resolving 
the nature of supercurrent transport through these higiiiy 
strained composites.

M icrographs of typical bending-induced cracks are 
illustrated in Fig. 11. The predominant damage seen in all 
sam ples bent beyond the critical strain consisted of cracks 
extending part way or completely through the filaments, with 
no correlation to adjacent filament cracking. Cracks were often 
quite difficult to resolve with the SEM, due to openings 
typically less than 0.1 pm. The keying seen between separated 
regions provides the best evidence for crack propogation 
through the filaments because voids and second phases do not 
form these structures. Although the cracks and separation are 
less extensive in the bent samples than in the tension tested 
samples, both strain modes yielded cracks with essentially the 
same morphology.
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I n  w e l l - t e x t u r e d  f i l a m e n t s ,  c r a c k s  t e n d  to  p r o p o g a te  th ro u g h  
t h e  s u p e r c o n d u c t i n g  o x i d e  g r a i n s  i n  a n  i r r e g u l a r  m a n n e r  (F ig . 
1 1 a )  t y p i c a l  o f  t h e  f r a c t u r e  o f  s u c h  f i b r o u s  c o m p o s i t e s  a s  
w o o d .  I n  r e g i o n s  o f  p o o r  t e x t u r e  t h e  c r a c k s  f o l lo w e d  a  m o r e  
d i r e c t  r o u t e .  I n  r e g i o n s  c o n t a i n i n g  s e c o n d  p h a s e s ,  t h e  c r a c k s  
o f t e n  f o l lo w e d  t h e  s e c o n d  p h a s e  p a r t i c l e s  t h r o u g h  th e  f i la m e n t .  
I n  s o m e  i n s t a n c e s ,  t h e  c r a c k  p r o p a g a t i o n  h a d  o b v io u s ly  b e e n  
s t o p p e d  b y  a n o t h e r  s u p e r c o n d u c t i n g  o x i d e  g r a in  o f  s l i g h t l y  
d i f f e r e n t  o r i e n t a t i o n  ( F ig .  1 l b )  r e s u l t i n g  i n  p a r t i a l  c r a c k in g  o f  
t h e  f i l a m e n t  C r a c k s  w e r e  n o t  s e e n  i n  t h e  c o m p r e s s iv e  s id e s  o f  
s i n g l e - b e n d  s a m p le s ,  w h i l e  c r a c k s  w e r e  f o u n d  in  b o th  s id e s  o f  
d o u b l e - b e n d  s a m p le s .

F i g .  1 1  M i c r o g r a p h s  o f  c r a c k s  i n  b e n t  s u p e r c o n d u c t in g  
2 2 2 3  o x i d e  f i l a m e n t  -  s i l v e r  c o m p o s i t e s .  (A )  
s h o w s  a  f i b r o u s  c r a c k  t h r o u g h  a  f i la m e n t  
( s e c o n d a r y  e le c t r o n  im a g e ) ,  ( B )  a  p a r t i a l  c r a c k  
e n d in g  a t  a n  o f f - a n g l e  g r a in  ( b a c k s c a t te r e d  
e le c t r o n  im a g e )

IV. SUMMARY

T h e  p r o p e r t i e s  o f  B i - 2 2 2 3 / A g  c o m p o s i t e  m u l t i f i l a m e n ta r y  
t a p e s  p r e p a r e d  b y  a  m e t a l l i c  p r e c u r s o r  p r o c e s s  a r e  d e s c r ib e d .  
C r i t i c a l  c u r r e n t  d e n s i t i e s  o f  u p  t o  7 . 5  k A / c m 2  a t  7 7 K  i n  z e r o  
f i e l d  h a v e  b e e n  m e a s u r e d  i n  4 0  c m  l e n g t h  t a p e s .  A  3 0  c m  
p r o t o ty p e  m u l t i - s t r a n d  c o n d u c t o r  c o n t a i n i n g  t h e s e  w i r e s  h a s  a  
2 4 0  A  c r i t i c a l  c u r r e n t  a t  7 7  K  i n  s e l f - f i e l d  o v e r  a  9  c m  g a u g e  
l e n g th .  T h i s  c o r r e s p o n d s  t o  a n  a v e r a g e  c r i t i c a l  c u r r e n t  d e n s i ty  
o f  6  k A / c m 2  i n  t h e  2 5 9  f i l a m e n t  t a p e s .

T h e  7 7  K  t e n s i l e  a n d  b e n d in g  p r o p e r t i e s  o f  t a p e s  m a d e  f ro m  
m e t a l l i c  p r e c u r s o r s  c o n t a i n i n g  7 0 3  a n d  9 5 8 3  B i - 2 2 2 3  o x id e  
f i l a m e n t s  w e r e  d e t e r m i n e d .  T h e  i n i t i a l  f l o w  s t r e s s  o f  t h e  
c o m p o s i t e s  w a s  f o u r  t i m e s  t h e  f l o w  s t r e s s  o f  s i m i l a r l y -  
p r o c e s s e d  s i l v e r ,  i n d i c a t i n g  c o n s i d e r a b l e  s t r e n g th e n i n g  o f  t h e  
t a p e  b y  t h e  o x i d e  f i l a m e n t s .  T h e  p l a s t i c  f l o w  r e g im e  s t a r te d  a t  
a b o u t  0 .6 %  t e n s i l e  s t r a i n ,  w h i c h  c o r r e s p o n d e d  t o  t h e  s t r a in  
w h e r e  c r i t i c a l  c u r r e n t  f i r s t  s t a r t e d  t o  d e c r e a s e .  T h e  c r i t i c a l  
c u r r e n t s  p a s t  t h i s  c r i t i c a l  s t r a i n  d e c r e a s e d  r a p i d l y  to  a b o u t  1 /2  
t h e i r  i n i t i a l  v a l u e s ,  f o l l o w e d  b y  v e r y  g r a d u a l  d e c r e a s e s  w i th  
s t r a in  i n c r e a s e s  t o  4 % .

O v e r a l l ,  t h e  i n i t i a l  e f f e c t  o f  t e n s i l e  s t r a in  o n  c r i t i c a l  c u r r e n t  
i s  c h a r a c t e r i s t i c  o f  a  c r i t i c a l  s t r a i n  m e c h a n i s m .  H o w e v e r ,  th e  
g r a d u a l l y  d e c r e a s in g  c r i t i c a l  c u r r e n t  b e y o n d  t h e  c r i t i c a l  s t r a in  in  
t h e  t e n s i l e  m e a s u r e m e n t s  i m p l i e s  t h a t  t h e  f i l a m e n t s  a r e  
d a m a g e d  n o n u n i f o r m l y  b y  a p p l i e d  s t r a in ,  w i th  s o m e  f i la m e n t s  
r e m a in in g  i n t a c t  ( o r  p a r t i a l l y  i n t a c t  a t  l e a s t )  o u t  to  m u c h  l a r g e r  
s t r a in s .  T h e  m ic r o s t r u c tu r e s  o b s e r v e d  s u p p o r t  th is  m e c h a n i s m .  
T h e  a l i g n e d  g r a in s  o f  a  w e l l  t e x tu r e d  f i l a m e n t  a c c o m o d a t e  l a r g e  
t e n s i l e  s t r a i n s  v i a  a  b a s a l  p l a n e  s h e a r i n g  a n d  t e l e s c o p i n g  
m e c h a n i s m  t h a t  d o e s  n o t  i n t r o d u c e  l a r g e  d i s c o n t i n u i t i e s  in  th e  
f i l a m e n t s .  R a t h e r ,  s m a l l  v o i d s  a r e  f o r m e d  a t  t h e  e n d s  o f  th e  
s h e a r e d  g r a in s  a s  th e y  s l i d e  p a s t  e a c h  o th e r .

I n  b e n d  t e s t s ,  t h e  e f f e c t  o f  b e n d  s t r a in  o n  c r i t i c a l  c u r r e n t  
c o r r e l a t e d  w e l l  t o  t h e  t e n s i l e  t e s t  r e s u l t s .  T y p i c a l l y ,  c r i t i c a l  
c u r r e n t s  r e m a i n e d  c o n s t a n t  t o  a b o u t  0 .7 %  s t r a in ,  f o l l o w e d  b y  
a n  i n i t i a l l y  r a p i d  b u t  t a p e r in g  c r i t i c a l  c u r r e n t  d e c r e a s e  a s  b e n d  
s t r a in  w a s  i n c r e a s e d  to  4 % .  E v e n  a t  1 .6 %  s t r a in  h o w e v e r ,  th e  
m a t e r i a l  r e t a in e d  0 .7 5  a n d  0 . 5 5  o f  i t s  i n i t i a l  c r i t i c a l  c u r r e n t  in  
s i n g l e  a n d  d o u b l e  b e n d s .  D a m a g e  w a s  o n l y  f o u n d  o n  th e  
t e n s i l e  s i d e  o f  s i n g l e  b e n d  s a m p le s .

T h e s e  r e s u l t s  a r e  v e r y  p r o m i s i n g  f o r  t h e  d e v e l o p m e n t  o f  
H T S  w i r e s  a n d  t a p e s  w i t h  i m p r o v e d  m e c h a n i c a l  p r o p e r t i e s .
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GUIDEWAY COST SUMMARY  
(per kilometer)

Design Parameters: 
Single Column

SPAN LENGTH (meters)
(Ref: Tables 3-1, 3-2, 3-3, 3-4, & 3-5)
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GUIDEWAY COST SUMMARY
(per mile)

Design Parameters: 
Single Column 
Clearance = 35 ft 
Gir Defl = L/2000 
Col Defl = H/500 
Seismic Zone = 2 
Gir Strength = 6000 psi

SPAN LENGTH (feet)
(Ref: Tables 3-1, 3-2, 3-3, 3-4, & 3-5)

CHART 3-2

L m



C
O

ST
 P

ER
 M

IL
E 

($
M

IL
LI

O
N

S)

$17.0

$15.5

$14.0

$12.5

$ 11.0

$9.5

GUIDEWAY COST SUMMARY  
(per mile)

Design Parameters: 
Single Column 
Clearance = 35 ft 
Gir Defl = L/2000 
Col Defl = H/500 
Seismic Zone = 2 
Gir Strength = 6000 psi

50 75 100 125 150 175 200

SPAN LENGTH (meters)
(Ref: Tables 3-1, 3-2, 3-3, 3-4, & 3-5)
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COST VARIATION BY COLUMN HEIGHT
Type I Girder

Design Parameters:
Single Column 
Clearance =VARIES 
Gir Defl = L/2000 
Col Defl = H/500 
Seismic Zone = 2 
Gir Strength = 41369 kPa

15.2 22.9 30.5 38.1 45.7 53.3 61.0

SPAN LENGTH (meters)
(Ref: Tables 3-1, 3-6, & 3-11)
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COST VARIATION BY COLUMN HEIGHT
Type II Girder

15.2 22.9 30.5 38.1 45.7 53.3

Design Parameters:
Single Column 
Clearance = VARIES 
Gir Defl = L/2000 
Col Defl = H/500 
Seismic Zone = 2 
Gir Strength = 41369 kPa

SPAN LENGTH (meters)
(Ref: Tables 3-2, 3-7, & 3-12)
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COST VARIATION BY COLUMN HEIGHT
Type III Girder

Design Parameters:
Single Column 
Clearance = VARIES 
Gir Defl = L/2000 
Col Defl = H/500 
Seismic Zone = 2 
Gir Strength = 41369 kPa

15.2 22.9 30.5 38.1 45.7 53.3 61.0

SPAN LENGTH (meters)
(Ref: Tables 3-3, 3-8, & 3-13)
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COST VARIATION BY COLUMN HEIGHT 
Type IV Girder
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15.2 22.9 30.5 38.1 45.7 53.3 61.0

Design Parameters:
Single Column 
Clearance = VARIES 
Gir Defl = L/2000 
Col Defl = H/500 
Seismic, Zone = 2 
Gir Strength = 41369 kPa

SPAN LENGTH (meters)
(Ref: Tables 3-4, 3-9, & 3-14)
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COST VARIATION BY COLUMN HEIGHT
Type V Girder

Design Parameters:
Single Column 
Clearance = VARIES 
Gir Defl = L/2000 
Col Defl = H/500 
Seismic Zone = 2 
Gir Strength = 41369 kPa

15.2 22.9 30.5 38.1 45.7 53.3 61.0
SPAN LENGTH (meters)

(Ref: Tables 3-5, 3-10, & 3-15)
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COST VARIATION BY GIRDER DEFLECTION
Type I Girder

Design Parameters:
Single Column 
Clearance = 10.67 M 
Gir Defl = VARIES 
Col Defl = H/500 
Seismic Zone = 2 
Gir Strength = 41369 kPa

Base L/2000

L/1000

L/4000

15.2 22.9 30.5 38.1 45.7 53.3 61.0

SPAN LENGTH (meters)
(Ref: Tables 3-1, 3-16, & 3-21)
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COST VARIATION BY GIRDER DEFLECTION
Type II Girder
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15.2 22.9 30.5 38.1 45.7 53.3

SPAN LENGTH (meters)
(Ref: Tables 3-2, 3-17, & 3-22)

Design Parameters:
Single Column 
Clearance = 10.67 M 
Gir Deft = VARIES 
Col Defl = H/500 
Seismic Zone = 2 
Gir Strength = 41369 kPa

----- - X --------Base-L/2000

------------ mooo

L/4000
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COST VARIATION BY GIRDER DEFLECTION
Type III Girder
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SPAN LENGTH (meters)
(Ref: Tables 3-3, 3-18, & 3-23)

Design Parameters:
Single Column 
Clearance = 10.67 M 
Gir Defl = VARIES 
Col Defl = H/500 
Seismic Zone = 2 
Gir Strength = 41369 kPa

Base-L/2000

L/1000

L/4000
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COST VARIATION BY GIRDER DEFLECTION
Type IV Girder
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15.2 22.9 30.5 38.1 45.7 53.3 61.0

Design Parameters:
Single Column 
Clearance = 10.67 M 
Gir Defl =VARIES 
Col Defl = H/500 
Seismic Zone = 2 
Gir Strength = 41369 kPa

■̂3----- -- Base-L/2000

—  L/1000 

-----------L/4000

SPAN LENGTH (meters)
(Ref: Tables 3-4, 3-19, & 3-24)

CHART 3-11
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$ 11.0

$ 10.0

$9.0

$8.0

$7.0

$6.0

COST VARIATION BY GIRDER DEFLECTION
Type V Girder

Design Parameters:
Single Column 
Clearance = 10.67 M 
Gir Defl = VARIES 
Col Defl = H/500 
Seismic Zone = 2 
Gir Strength = 41369 kPa

Base-L/2000

WMKMMMMMOWOTMn L/1 000

L/4000

15.2 22.9 30.5 38.1 45.7 53.3 61.0

SPAN LENGTH (meters)
(Ref: Tables 3-5, 3-20, & 3-25)

CHART 3-12
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COST VARIATION BY COLUMN DEFLECTION
Type I Girder

Design Parameters:
Single Column 
Clearance =10.67 M 
Gir Defl = L/2000 
Col Defl = VARIES 
iSeismic Zone = 2 
Gir Strength = 41369 kPa

Base-H/500

H/100

H/250

H/750

15.2 22.9 30.5 38.1 45.7 53.3 61.0
SPAN LENGTH (meters)

(Ref: Tables 3-1, 3-26, 3-31, & 3-36)

CHART 3-13
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COST VARIATION BY COLUMN DEFLECTION
Type II Girder

Design Parameters:
Single Column 
Clearance = 10.67 M 
Gir Defl = L/2000 
Col Defl = VARIES 
Seismic Zone = 2 
Gir Strength = 41369 kPa

15.2 22.9 30.5 38.1 45.7 53.3

SPAN LENGTH (meters)
(Ref: Tables 3-2, 3-27, 3-32, & 3-37)

CHART 3-14
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COST VARIATION BY COLUMN DEFLECTION
Type III Girder

Design Parameters:
Single Column 
Clearance = 10.67 M 
Gir Defl = L/2000 
Col Defl = VARIES 
Seismic Zone = 2 
Gir Strength = 41369 kPa

Base-H/500

H/100

H/250

H/750

15.2 22.9 30.5 38.1 45.7 53.3 61.0

SPAN LENGTH (meters)
(Ref: Tables 3-3, 3-28, 3-33, & 3-38)

CHART 3-15
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COST VARIATION BY COLUMN DEFLECTION
Type IV Girder

</>zo
s
to

DC
LUH
LU

DC
LU
CL

WOO

Design Parameters:
Single Column 
Clearance = 10.67 M 
Gir Defl = L/2000 
Col Defl = VARIES 
Seismic Zone = 2 
Gir Strength = 41369 kPa

-------- 6 -------- Base-H/500

W«K«WWWWPWWW» FI/*) 00

— -------------- H/250

---------H--------H/750

15.2 22.9 30.5 38.1 45.7 53.3 61.0
SPAN LENGTH (meters)

(Ref: Tables 3-4, 3-29, 3-34, & 3-39)

CHART 3-16
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COST VARIATION BY COLUMN DEFLECTION
Type V Girder

Design Parameters:
Single Column 
Clearance = 10.67 M 
Gir Defl = L/2000 
Col Defl = VARIES 
Seismic Zone = 2 
Gir Strength = 41369 kPa

Base-H/500

< M V rM tA V T *V T M M V T i R/*| 00

L/250

L/750

15.2 22.9 30.5 38.1 45.7 53.3 61.0

SPAN LENGTH (meters)
(Ref: Tables 3-5, 3-30, 3-35, & 3-40)

CHART 3-17
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COST VARIATION BY SEISM IC  ZONE 
Type I Girder

(/)
zo
<2,
DCLUHHIso
*
DCHIQ.
I—Woo

Design Parameters:
Single Column 
Clearance =10.67 
Gir Defl = L/2000 
Col Defl = H/500 
Seismic Zone = VARIES 
Gir Strength = 41369 kPa

Base-ZONE 2

U K T i A M V M W M T i W M ZONE 4

15.2 22.9 30.5 38.1 45.7 53.3 61.0

SPAN LENGTH (meters)
(Ref: Tables 3-1, & 3-41)

CHART 3-18
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COST VARIATION BY SEISM IC  ZONE  
Type II Girder

COzo
<2_
cc
hiH111so
*
DCUJCL
HV)OO

15.2 22.9 30.5 38.1 45.7 53.3
SPAN LENGTH (meters)

(Ref: Tables 3-2, & 3-42)

Design Parameters:
Single Column 
Clearance = 10.67 M 
Gir Defl = L/2000 
Col Defl = H/500 
Seismic Zone = VARIES 
Gir Strength = 41369 kPa

--------X -------- Base-ZONE 2

ZONE 4

CHART 3-19
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COST VARIATION BY SEISM IC ZONE 
Type III Girder

COzo

m
a .IllH111
o
*
DCLLI
CL
COoo

Design Parameters:
Single Column 
Clearance = 10.67 M 
Gir Defl = L/2000 
Col Defl = H/500 
Seismic Zone = VARIES 
Gir Strength = 41369 kPa

Base-ZONE 2

ZONE 4

15.2 22.9 30.5 38.1 45.7 53.3 61.0
SPAN LENGTH (meters)

(Ref: Tables 3-3, & 3-43)

CHART 3-20
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COST VARIATION BY SEISM IC ZONE 
Type IV Girder

toz0-j
1u>
0C 
LU h- 
LU

O_J
X
cc
LUQ.
h"
OTOO

15.2 22.9 30.5 38.1 45.7 53.3 61.0

Design Parameters:
Single Column 
Clearance = 10.67 M 
Gir Defl = L/2000 
Col Defl = H/500 
Seismic Zone = VARIES 
Gir Strength = 41369 kPa

^ -----Base-ZONE 2
LMTMMVMVriVTAVTM ZONE 4

SPAN LENGTH (meters)
(Ref: Tables 3-4, & 3-44)

CHART 3-21
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COST VARIATION BY SEISM IC  ZONE 
Type V Girder

Design Parameters:
Single Column 
Clearance = 10.67 M 
Gir Defl = L/2000 
Col Defl = H/500 
Seismic Zone = VARIES 
Gir Strength = 41369 kPa

Base-ZONE 2

ZONE 4

15.2 22.9 30.5 38.1 45.7 53.3 61.0

SPAN LENGTH (meters)
(Ref: Tables 3-5, & 3-45)

CHART 3-22
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COST VARIATION BY GIRDER STRENGTH
Type I Girder

Design Parameters: 
Single Column 
Clearance =10.67 
Gir Defl = L/2000 
Col Defl = H/500 
Seismic Zone = 2 
Gir Strength = VARIES

B a s e - 4 1 3 6 9  k P a

-------j— ~ 5 5 1 5 8  k P a

15.2 22.9 30.5 38.1 45.7 53.3 61.0

SPAN LENGTH (meters)
(Ref: Tables 3-1, & 3-46)

CHART 3-23
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COST VARIATION BY GIRDER STRENGTH
Type II Girder

Design Parameters: 
Single Column 
Clearance = 10.67 M 
Gir Defl = L/2000 
Col Defl = H/500 
Seismic Zone = 2 
Gir Strength = VARIES

1 X ----------B a s e - 4 1 3 6 9 k P a

M V n M T M T A V T M M M W 5 5 1 5 8  k P a

15.2 22.9 30.5 38.1 45.7 53.3

SPAN LENGTH (meters)
(Ref: Tables 3-2, & 3-47)

CHART 3-24
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COST VARIATION BY GIRDER STRENGTH
Type III Girder

otzo

ccUJHUJ2o
cc
UJCL
(/)oo

SPAN LENGTH (meters)
(Ref: Tables 3-3, 3-48)

Design Parameters: 
Single Column 
Clearance = 10.67 M 
Gir Defl = L/2000 
Col Defl = H/500 
Seismic Zone = 2 
Gir Strength = VARIES

B a s e - 4 1 3 6 9  k P a

55-) gg |(pa

CHART 3-25
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COST VARIATION BY GIRDER STRENGTH
Type IV Girder

Design Parameters: 
Single Column 
Clearance = 10.67 M 
Gir Defl = L/2000 
Col Defl = H/500 
Seismic Zone = 2 
Gir Strength = VARIES

B a s e - 4 1 3 6 9  k P a

m v r M T M T M T M r M n 5 5 1 5 8  k P a

15.2 22.9 30.5 38.1 45.7 53.3 61.0

SPAN LENGTH (meters)
(Ref: Tables 3-4, & 3-49)

CHART 3-26
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COST VARIATION BY GIRDER STRENGTH
Type V Girder

Design Parameters: 
Single Column 
Clearance = 10.67 M 
Gir Defl = L/2000 
Col Defl = H/500 
Seismic Zone = 2 
Gir Strength = VARIES

B a s e - 4 1 3 6 9  k P a

55153 kpa

15.2 22.9 30.5 38.1 45.7 53.3 61.0

SPAN LENGTH (meters)
(Ref: Tables 3-5, & 3-50)

CHART 3-27
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GUIDEWAY COST -4.57 M CLEARANCE

</)zo
s</>
DCUJh"UJ
o
_J
*
DCUJQ.
HIf)OO

SPAN LENGTH (meters)
(Ref: Tables 3-6, 3-7, 3-8, 3-9, & 3-10)

Design Parameters:
Single Column
Clearance = 4.57M
Gir Defl = L/2000
Col Defl = H/500
Seismic Zone = 2
Gir Strength = 41369 kPa

CHART 3-28
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GUIDEWAY COST -15.76 M CLEARANCE

15.2 22.9 , 30.5 38.1 45.7 53.3 61.0

Design Parameters:
Single Column 
Clearance = 15.76M 
Gir Defl = L/2000 
Col Defl = H/500 
Seismic Zone = 2 
Gir Strength = 41369 kPa

SPAN LENGTH (meters)
(Ref: Tables 3-11, 3-12, 3-13, 3-14, & 3-15)

CHART 3-29
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GUIDEWAY COST -L/1000 GIRDER DEFL

Design Parameters:
Single Column 
Clearance = 10.67M 
Gir Defl = L/1000 
Col Defl = H/500 
Seismic Zone = 2 
Gir Strength = 41369 kPa

SPAN LENGTH (meters)
(Ref: Tables 3-16, 3-17, 3-18, 3-19, & 3-20)

CHART 3-30
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GUIDEWAY COST -L/4000 GIRDER DEFL

15.2 22.9 30.5 38.1 45.7 53.3 61.0

Design Parameters:
Single Column 
Clearance = 10.67M 
Gir Defl = L/4000 
Col Defl = H/500 
Seismic Zone = 2 
Gir Strength = 41369 kPa

SPAN LENGTH (meters)
(Ref: Tables 3-21, 3-22, 3-23, 3-24, & 3-25)

CHART 3-31
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GUIDEWAY COST -H/100 COLUMN DEFL

(/)
zo

$10.5

$9.5

</>
Eg $8-5HUJ

----------------- " ^ 3

DCUJQ.
h-
OTOO

$6.5

$5.5

15.2

-X-

22.9

-X- -x-

30.5 38.1 45.7 53.3

SPAN LENGTH (meters)
(Ref: Tables 3-26, 3-27, 3-28, 3-29, & 3-30)

61.0

Design Parameters:
Single Column 
Clearance = 10.67M 
Gir Defl = L/2000 
Col Defl = H/100 
Seismic Zone = 2 
Gir Strength = 41369 kPa

CHART 3-32
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GUIDEWAY COST -H/250 COLUMN DEFL

COzo□
s<2.
ccHIHULIso_J
y
DCLUa
coOo

Design Parameters:
Single Column 
Clearance = 10.67M 
Gir Defl = L/2000 
Col Defl = H/250 
Seismic Zone = 2 
Gir Strength = 41369 kPa

SPAN LENGTH (meters)
(Ref: Tables 3-31, 3-32, 3-33, 3-34, & 3-35)

CHART 3-33
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GUIDEWAY COST -H/750 COLUMN DEFL

15.2 22.9 30.5 38.1 45.7 53.3 61.0

Design Parameters:
Single Column 
Clearance = 10.67M 
Gir Defl = L/2000 
Col Defl = H/750 
Seismic Zone = 2 
Gir Strength = 41369 kPa

SPAN LENGTH (meters)
(Ref: Tables 3-36, 3-37, 3-38, 3-39, & 3-40)

CHART 3-34
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GUIDEWAY COST -SESIM IC ZONE 4

Design Parameters:
Single Column 
Clearance = 10.67M 
Gir Defl = L/2000 
Col Defl = H/500 
Seismic Zone = 4 
Gir Strength = 41369 kPa

SPAN LENGTH (meters)
(Ref: Tables 3-41, 3-42, 3-43, 3-44, & 3-45)

CHART 3-35
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GUIDEWAY COST -55158kPa G IRDER CONCRETE

OT
Zo

ccmHLU
o_J
*
tr
hiQ.
K“(/)OO

15.2 22.9 30.5 38.1 45.7 53.3 61.0

Design Parameters:
Single Column 
Clearance = 10.67M 
Gir Defl = L/2000 
Col Defl = H/500 
Seismic Zone = 2 
Gir Strength = 55158 kPa

SPAN LENGTH (meters)
(Ref: Tables 3-46, 3-47, 3-48, 3-49, & 3-50)

CHART 3-36
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TYPE VI GUIDEWAY COST

(/)
zo
w
DCUJh“111
2O_i
5
tcUJCL
h(/)oo

Design Parameters:
Single Column 
Clearance = 10.67M 
Gir Defl = L/2000 
Col Defl = H/500 
Seismic Zone = 2 
Gir Strength = 41369 kPa

““ ““  TYPE I 

"X—  TYPE II 

TYPE III 

TYPE IV

MCCMORmT jxiMCCMAM TYPE V

.......................TYPE VI

15.2 22.9 30.5 38.1 45.7 53.3 61.0
SPAN LENGTH (meters)

(Ref: Tables 3-1, 3-2, 3-3, 3-4, 3-5, & 3-51)

CHART 3-37
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COST VARIATION BY PAYLOAD 
Type I Girder

$10.5

wzo
□  $9.5_j
2v>
g  $8.5
H
UJ2
2 $7.5 >
*
DdUJ
£  $6.5
U)Oo

$5.5

15.2 22.9 30.5 38.1 45.7 53.3 61.0

SPAN LENGTH (meters)
(Ref: Tables 3-1, 3-52, & 3-57)

Design Parameters:
Single Column 
Clearance = 10.67 M 
Gir Defl = L/2000 
Col Defl = H/500 
Seismic Zone = 2 
Gir Strength = 41369 kPa

CHART 3-38
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COST VARIATION BY PAYLOAD  
Type II Girder

w
zo

DCLUh
UJ

O

DC
UJQ.
(/)OO

SPAN LENGTH (meters)
(Ref: Tables 3-2, 3-53, & 3-58)

Design Parameters:
Single Column 
Clearance = 10.67 M 
Gir Defl = L/2000 
Col Defl = H/500 
Seismic Zone = 2 
Gir Strength = 41369 kPa

CHART 3-39
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COST VARIATION BY PAYLOAD  
Type III Girder

(Ozo
</>
ccLUh-ID
o
_J

id
ccUi
CL
hCOoo

Design Parameters:
Single Column 
Clearance = 10.67 M 
Gir Defl = L/2000 
Col Defl = H/500 
Seismic Zone = 2 
Gir Strength = 41369 kPa

15.2 22.9 30.5 38.1 45.7 53.3 61.0

SPAN LENGTH (meters)
(Ref: Tables 3-3, 3-54, & 3-59)

CHART 3-40
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COST VARIATION BY PAYLOAD 
Type IV Girder

15.2 22.9 30.5 38.1 45.7 53.3 61.0

Design Parameters:
Single Column 
Clearance = 10.67 M 
Gir Defl =L/2000 
Col Defl = H/500 
Seismic Zone = 2 
Gir Strength = 41369 kPa

SPAN LENGTH (meters)
(Ref: Tables 3-4, 3-55, & 3-60)

CHART 3-41
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COST VARIATION BY PAYLOAD 
Type V Girder

Design Parameters:
Single Column 
Clearance = 10.67 M 
Gir Defl = L/2000 
Col Defl = H/500 
Seismic Zone = 2 
Gir Strength = 41369 kPa

15.2 22.9 30.5 38.1 45.7 53.3 61.0
SPAN LENGTH (meters)

(Ref: Tables 3-5, 3-56, & 3-61)

CHART 3-42
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GUIDEWAY COST SUMMARY  
(per kilometer)

Design Parameters: 
Two Column

15.2 22.9 30.5 38.1 45.7 53.3 61.0

Clearance = 10.67M 
Gir Defl = L/2000 
Col Defl = H/500 
Seismic Zone = 2 
Gir Strength = 41369 kPa

SPAN LENGTH (meters)
(Ref: Tables 3-62, 3-63, 3-64, 3-65, & 3-66)

CHART 3-43
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GUIDEWAY COST SUMMARY
(per mile)

Design Parameters:
Two Column 
Clearances 35 ft 
Gir Defl = L/2000 
Col Defl = H/500 
Seismic Zone = 2 
Gir Strength = 6000 psi

SPAN LENGTH (meters)
(Ref: Tables 3-62, 3-63, 3-64, 3-65, & 3-66)

CHART 3-44



3.A
-45

( h

**X*&9***i&tiJAi*X̂  ̂ ....... "  ***— ............-  J J .U V V V .^ ^ >JO W W g )<>00>0a w a g w - y ^ .

COST VARIATION BY COLUMN HEIGHT
Type I Girder

Design Parameters:
Two Column 
Clearance =VARIES 
Gir Defl = L/2000 
Col Defl = H/500 
Seismic Zone = 2 
Gir Strength = 41369 kPa

15.2 22.9 30.5 38.1 45.7 53.3 61.0

SPAN LENGTH (meters)
(Ref: Tables 3-62, 3-67, & 3-72)

CHART 3-45
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COST VARIATION BY COLUMN HEIGHT
Type II Girder

(/)
Zo
sw
DC
IdHld
O
id
DC
Ida.
wOo

Design Parameters:
Two Column 
Clearance = VARIES 
Gir Defl = L/2000 
Col Defl = H/500 
Seismic Zone = 2 
Gir Strength = 41369 kPa

15.2 22.9 30.5 38.1 45.7 53.3

SPAN LENGTH (meters)
(Ref: Tables 3-63, 3-68, & 3-73)

CHART 3-46
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COST VARIATION BY COLUMN HEIGHT
Type III Girder

w
zo_l
2

DCLUh-111
2O

DCLU
CL
K-(/)OO

SPAN LENGTH (meters)
(Ref: Tables 3-64, 3-69, & 3-74)

Design Parameters:
Two Column 
Clearance = VARIES 
Gir Defl = L/2000 
Col Defl = H/500 
Seismic Zone = 2 
Gir Strength = 41369 kPa

CHART 3-47
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COST VARIATION BY COLUMN HEIGHT 
Type IV Girder

zo
<2,
ccUih-LUso_J
*
ccLUCL
h(0oo

$11.0

$10.0

$9.0

$8.0

$7.0

$6.0

Design Parameters:
Two Column 
Clearance = VARIES 
Gir Defl = L/2000 
Col Defl = H/500 
Seismic Zone = 2 
Gir Strength = 41369 kPa

15.2 22.9 30.5 38.1 45.7 53.3 61.0

SPAN LENGTH (meters)
(Ref: Tables 3-65, 3-70, & 3-75)

CHART 3-48
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GOST VARIATION BY COLUMN HEIGHT
Type V Girder

Design Parameters:
Two Column 
Clearance = VARIES 
Gir Defl = L/2000 
Col Defl = H/500 
Seismic Zone = 2 
Gir Strength = 41369 kPa

15.2 22.9 30.5 38.1 45.7 53.3 61.0

SPAN LENGTH (meters)
(Ref: Tables 3-66, 3-71, & 3-76)

CHART 3-49



3.A
-50

///JU r/U G JtJ£ l& n

COST VARIATION BY GIRDER DEFLECTION
Type I Girder

Design Parameters:
Two Column 
Clearance = 10.67 M 
Gir Defl = VARIES 
Col Defl = H/500 
Seismic Zone = 2 
Gir Strength = 41369 kPa

Base L/2000 

L/1000

L/4000

SPAN LENGTH (meters)
(Ref: Tables 3-62, 3-77, & 3-82)

CHART 3-50
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$10.5
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'$8.5
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$6.5

$5.5

COST VARIATION BY GIRDER DEFLECTION
Type II Girder

Design Parameters:
Two Column 
Clearance = 10.67 M 
Gir Defl = VARIES 
Col Defl == H/500 
Seismic Zone = 2 
Gir Strength = 41369 kPa

•X--------Base-L/2000

L/1000 

------------L/4000

15.2 22.9 30.5 38.1 45.7 53.3

SPAN LENGTH (meters)
(Ref: Tables 3-63, 3-78, & 3-83)

CHART 3-51
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$6.5r
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COST VARIATION BY GIRDER DEFLECTION
Type III Girder

Design Parameters:
Two Column 
Clearance = 10.67 M 
Gir Defl = VARIES 
Col Defl = H/500 
Seismic Zone = 2 
Gir Strength = 41369 kPa

Base-L/2000

L/1000

L/4000

15.2 22.9 30.5 38.1 45.7 53.3 61.0

SPAN LENGTH (meters)
(Ref: Tables 3-64, 3-79, & 3-84)

CHART 3-52
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COST VARIATION BY G IRDER DEFLECTION
Type IV Girder

15.2 22.9 30.5 38.1 45.7 53.3 61.0

Design Parameters:
Two Column 
Clearance = 10.67 M 
Gir Defl =VARIES 
Col Defl = H/500 
Seismic Zone = 2 
Gir Strength = 41369 kPa

f r ' ' 1 1 Base-L/2000 

L/1000 

-----------L/4000

SPAN LENGTH (meters)
(Ref: Tables 3-65, 3-80, & 3-85)

CHART 3-53
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COST VARIATION BY GIRDER DEFLECTION
Type V Girder

Design Parameters:
Two Column 
Clearance = 10.67 M 
Gir Defl = VARIES 
Col Defl = H/500 
Seismic Zone = 2 
Gir Strength = 41369 kPa

Base-L/2000

L/1000

L/4000

15.2 22.9 30.5 38.1 45.7 53.3 61.0

SPAN LENGTH (meters)
(Ref: Tables 3-66, 3-81, & 3-86)

CHART 3-54
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COST VARIATION BY COLUMN DEFLECTION
Type I Girder

(0zo
&
DCUJHUJso_l
2
DCUJ0.
t-tooo

Design Parameters:
Two Column 
Clearance =10.67 M 
Gir Defl = L/2000 
Col Defl = VARIES 
Seismic Zone = 2 
Gir Strength = 41369 kPa

Base-H/500

H/100

H/250

H/750

15.2 22.9 30.5 38.1 45.7 53.3 61.0

SPAN LENGTH (meters)
(Ref: Tables 3-62, 3-87, 3-92, & 3-97)

CHART 3-55
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COST VARIATION BY COLUMN DEFLECTION

Type II Girder

w
zo
s</>
DCUiH
UJso_4
*
DC111n.
H(/)OO

15.2 22.9 30.5 38.1 45.7 53.3

SPAN LENGTH (meters)
(Ref: Tables 3-63, 3-88, 3-93, & 3-98)

Design Parameters:
Two Column 
Clearance = 10.67 M 
Gir Defl = L/2000 
Col Defl = VARIES 
Seismic Zone = 2 
Gir Strength = 41369 kPa

■X--------Base-H/500

H/100

-----------H/250

■+--------H/750

CHART 3-56
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COST VARIATION BY COLUMN DEFLECTION
Type III Girder
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SPAN LENGTH (meters)
(Ref: Tables 3-64, 3-89, 3-94, & 3-99)

Design Parameters:
Two Column 
Clearance = 10.67 M 
Gir Defl = L/2000 
Col Defl = VARIES 
Seismic Zone = 2 
Gir Strength = 41369 kPa

Base-H/500

H/100

H/250

H/750

CHART 3-57
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COST VARIATION BY COLUMN DEFLECTION
Type IV Girder

15.2 22.9 30.5 38.1 45.7 53.3

SPAN LENGTH (meters)
(Ref: Tables 3-65, 3-90, 3-95, & 3-100)

61.0

Design Parameters:
Two Column 
Clearance = 10.67 M 
Gir Defl = L/2000 
Col Defl = VARIES 
Seismic Zone = 2 
Gir Strength = 41369 kPa

CHART 3-58
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COST VARIATION BY COLUMN DEFLECTION
Type V Girder

Design Parameters:
Two Column 
Clearance = 10.67 M 
Gir Defl = L/2000 
Col Defl = VARIES 
Seismic Zone = 2 
Gir Strength = 41369 kPa

Base-H/500

ffMTMMWWrMTMN H/1 00

L/250

L/750

CHART 3-59
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COST VARIATION BY SEISM IC  ZONE 
Type I Girder

(/)zo
sw
CC111h111so_J
*
CC
LUQ.
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OO

Design Parameters:
Two Column 
Clearance =10.67 
Gir Defl = L/2000 
Col Defl = H/500 
Seismic Zone = VARIES 
Gir Strength = 41369 kPa

Base-ZONE 2

VMMVMVrMMVMVrM ZONE 4

15.2 22.9 30.5 38.1 45.7 53.3 61.0

SPAN LENGTH (meters)
(Ref: Tables 3-62, & 3-102)

CHART 3-60
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$10.5

$9.5

$8.5

$7.5

$6.5

$5.5

15.2

COST VARIATION BY SE ISM IC  ZONE 
Type II Girder

-------- _ C
<------------------>

22.9 30.5 38.1 45.7

SPAN LENGTH (meters)
(Ref: Tables 3-63, & 3-103)

53.3

Design Parameters:
Two Column 
Clearance = 10.67 M 
Gir Defl = L/2000 
Col Defl = H/500 
Seismic Zone = VARIES 
Gir Strength = 41369 kPa

-X -

I M T c I V r i M 'M H W I V m

Base-ZONE 2 

ZONE 4

CHART 3-61
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COST VARIATION BY SEISM IC  ZONE 
Type III Girder

U)
zo
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QCUJ

o
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Design Parameters:
Two Column 
Clearance = 10.67 M 
Gir Defl = L/2000 
Col Defl = H/500 
Seismic Zone = VARIES 
Gir Strength = 41369 kPa

Base-ZONE 2

ZONE 4

15.2 22.9 30.5 38.1 45.7 53.3 61.0

SPAN LENGTH (meters)
(Ref: Tables 3-64, & 3-104)

CHART 3-62
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COST VARIATION BY SE ISM IC  ZONE 
Type IV Girder

Design Parameters:
Two Column 
Clearance = 10.67 M 
Gir Defl = L/2000 
Col Defl = H/500 
Seismic Zone = VARIES 
Gir Strength = 41369 kPa

■6-------Base-ZONE 2

WMWMMWMMW/t ZONE 4

15.2 22.9 30.5 38.1 45.7 53.3 61.0

SPAN LENGTH (meters)
(Ref: Tables 3-65, & 3-105)

CHART 3-63
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COST VARIATION BY SEISM IC  ZONE 
Type V Girder

SPAN LENGTH (meters)
(Ref: Tables 3-66, & 3-106)

Design Parameters:
Two Column 
Clearance = 10.67 M 
Gir Defl = L/2000 
Col Defl = H/500 
Seismic Zone = VARIES 
Gir Strength = 41369 kPa

Base-ZONE 2

ZONE 4

CHART 3-64
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COST VARIATION BY GIRDER STRENGTH
Type I Girder

wzo

DCLUHLU2o
*
DCUJ0.h(/)OO

Design Parameters: 
Two Column 
Clearance =10.67 
Gir Defl = L/2000 
Col Defl = H/500 
Seismic Zone = 2 
Gir Strength = VARIES

Base-41369 kPa

I M W i M M t A W M V A S m 55158 kPa

15.2 22.9 30.5 38.1 45.7 53.3 61.0

SPAN LENGTH (meters)
(Ref: Tables 3-62, & 3-107)

CHART 3-65
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COST VARIATION BY GIRDER STRENGTH
Type II Girder

$8.3 

,*8.0 

$7.8 

$7.5 

$7.3 

$7.0

15.2 22.9 30.5 38.1 45.7 53.3

SPAN LENGTH (meters)
(Ref: Tables 3-63, & 3-108)

Design Parameters: 
Two Column 
Clearance = 10.67 M 
Gir Defl = L/2000 
Col Defl = H/500 
Seismic Zone = 2 
Gir Strength = VARIES

X" Base-41369kPa

r M T W M V M N M W W W 55158 kPa

CHART 3-66
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COST VARIATION BY GIRDER STRENGTH
Type III Girder

SPAN LENGTH (meters)
(Ref: Tables 3-64, 3-109)

Design Parameters: 
Two Column 
Clearance = 10.67 M 
Gir Defl = L/2000 
Col Defl = H/500 
Seismic Zone = 2 
Gir Strength = VARIES

B a s e - 4 1 3 6 9  k P a

5 5 1 5 8  k P a

CHART 3-67
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COST VARIATION BY GIRDER STRENGTH
Type IV Girder

(/>
Zo
2v>
tc
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Design Parameters: 
Two Column 
Clearance = 10.67 M 
Gir Defl = L/2000 
Col Defl = H/500 
Seismic Zone = 2 
Gir Strength = VARIES

A ----------B a s e - 4 1 3 6 9  k P a

V T M T M T M r i A f M T M n 5 5 1 5 8 k P a

15.2 22.9 30.5 38.1 45.7 53.3 61.0

SPAN LENGTH (meters)
(Ref: Tables 3-65, & 3-110)

CHART 3-68
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COST VARIATION BY GIRDER STRENGTH
Type V Girder

GOzo
s</>
DCUJ
o
*
DC111Q.HCOoo

Design Parameters: 
Two Column 
Clearance = 10.67 M 
Gir Defl = L /2000  
Col Defl = H/500 
Seismic Zone = 2 
Gir Strength = VARIES

B a s e - 4 1 3 6 9  k P a

5 5 1 5 8  k P a

15.2 22.9 30.5 38.1 45.7 53.3 61.0

SPAN LENGTH (meters)
(Ref: Tables 3-66, & 3-111)

CHART 3-69
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GUIDEWAY COST -4.57 M CLEARANCE
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15.2 22.9 30.5 38.1 45.7 53.3 61.0

Design Parameters:
Two Column
Clearance = 4.57M
Gir Defl = L/2000
Col Defl = H/500
Seismic Zone = 2
Gir Strength = 41369 kPa

SPAN LENGTH (meters)
(Ref: Tables 3-67, 3-68, 3-69, 3-70, & 3-71)

CHART 3-70
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GUIDEWAY COST -15.76 M CLEARANCE

Design Parameters:
Two Column 
Clearance = 15.76M 
Gir Defl = L/2000 
Col Defl = H/500 
Seismic Zone = 2 
Gir Strength = 41369 kPa

SPAN LENGTH (meters)
(Ref: Tables 3-72, 3-73, 3-74, 3-175, & 3-76)

CHART 3-71
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GUIDEWAY COST -L/1000 GIRDER DEFL

15.2 22.9 30.5 38.1 45.7 53.3 61.0

Design Parameters:
Two Column 
Clearance = 10.67M 
Gir Defl = L/1000 
Col Defl = H/500 
Seismic Zone = 2 
Gir Strength = 41369 kPa

SPAN LENGTH (meters)
(Ref: Tables 3-77, 3-78, 3-79, 3-80, & 3-81)

CHART 3-72
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GUIDEWAY COST -L/4000 GIRDER DEFL

15.2 22.9 30.5 38.1 45.7 53.3 61.0

Design Parameters:
Two Column 
Clearance = 10.67M 
Gir Defl = L/4000 
Col Defl = H/500 
Seismic Zone = 2 
Gir Strength = 41369 kPa

SPAN LENGTH (meters)
(Ref: Tables 3-82, 3-83, 3-84, 3-85, & 3-86)

CHART 3-73
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GUIDEWAY COST -H/100 COLUMN DEFL
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Design Parameters:
Two Column 
Clearance = 10.67M 
Gir Defl = L/2000 
Col Defl = H/100 
Seismic Zone = 2 
Gir Strength = 41369 kPa

SPAN LENGTH (meters)
(Ref: Tables 3-87, 3-88, 3-89, 3-90, & 3-91)

CHART 3-74
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GUIDEWAY COST -H/250 COLUMN DEFL
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15.2 22.9 30.5 38.1 45.7 53.3 61.0

Design Parameters:
Two Column 
Clearance = 10.67M 
Gir Defl = L/2000 
Col Defl = H/250 
Seismic Zone = 2 
Gir Strength = 41369 kPa

SPAN LENGTH (meters)
(Ref: Tables 3-92, 3-93, 3-94, 3-95, & 3-96)

CHART 3-75
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GUIDEWAY COST -H/750 COLUMN DEFL

15.2 22.9 30.5 38.1 45.7 53.3 61.0

Design Parameters:
Two Column 
Clearance = 10.67M 
Gir Defl = L/2000 
Col Defl = H/750 
Seismic Zone = 2 
Gir Strength = 41369 kPa

SPAN LENGTH (meters)
(Ref: Tables 3-97, 3-98, 3-99, 3-100, & 3-101)

CHART 3-76
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GUIDEWAY COST -SESIM IC ZONE 4

15.2 22.9 30.5 38.1 45.7 53.3 61.0

Design Parameters:
Two Column 
Clearance = 10.67M 
Gir Defl = L/2000 
Col Defl = H/500 
Seismic Zone = 4 
Gir Strength = 41369 kPa

SPAN
(Ref: Tables 3-102,

LENGTH (meters)
3-103, 3-104, 3-105, & 3-106)

CHART 3-77
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GUIDEWAY COST -55158 kPa GIRDER CONCRETE

Design Parameters:
Two Column 
Clearance = 10.67M 
Gir Defl = L/2000 
Col Defl = H/500 
Seismic Zone = 2 
Gir Strength = 55158 kPa

SPAN LENGTH (meters)
(Ref: Tables 3-107, 3-108, 3-109, 3-110, & 3-111)

CHART 3-78
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TYPE VI GUIDEWAY COST
Design Parameters:
Two Column 
Clearance = 10.67M 
Gir Defl = L/2000 
Col Defl = H/500 
Seismic Zone = 2 
Gir Strength = 41369 kPa

TYPE I 

TYPE II 

TYPE III 

TYPE IV

SNmwwtf fr+ww a TYPE V

TYPE VI

15.2 22.9 30.5 38.1 45.7 53.3 61.0

SPAN LENGTH (meters)
(Ref: Tables 3-62, 3-63, 3-64, 3-65, 3-66, & 3-112)

CHART 3-79
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COST VARIATION BY PAYLOAD  
Type I Girder

Design Parameters:
Two Column 
Clearance = 10.67 M 
Gir Defl = L/2000 
Col Defl = H/500 
Seismic Zone = 2 
Gir Strength = 41369 kPa

15.2 22.9 30.5 38.1 45.7 53.3 61.0

SPAN LENGTH (meters)
(Ref: Tables 3-62, 3-113, & 3-118)

CHART 3-80
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COST VARIATION BY PAYLOAD
Type II Girder

w
zo
s*2,
ccUiHLUso
ccLU0.
K“WOO

15.2 22.9 30.5 38.1 45.7 53.3

SPAN LENGTH (meters)
(Ref: Tables 3-63, 3-114, & 3-119)

Design Parameters:
TwO Column 
Clearance = 10.67 M 
Gir Defl = L/2000 
Col Defl = H/500 
Seismic Zone = 2 
Gir Strength = 41369 kPa

CHART 3-81
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COST VARIATION BY PAYLOAD
Type III Girder
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15.2 22.9 30.5 38.1 45.7 53.3 61.0

Design Parameters:
Two Column 
Clearance = 10.67 M 
Gir Defl = L/2000 
Col Defl = H/500 
Seismic Zone = 2 
Gir Strength = 41369 kPa

SPAN LENGTH (meters)
(Ref: Tables 3-64, 3-115, & 3-120)

CHART 3-82
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COST VARIATION BY PAYLOAD  
Type IV Girder

15.2 22.9 30.5 38.1 45.7 53.3 61.0

Design Parameters:
Two Column 
Clearance = 10.67 M 
Gir Defl =L/2000 
Col Defl = H/500 
Seismic Zone = 2 
Gir Strength = 41369 kPa

SPAN LENGTH (meters)
(Ref: Tables 3-65, 3-116, & 3-121)

CHART 3-83
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COST VARIATION BY PAYLOAD  
Type V Girder

Design Parameters:
Two Column 
Clearance = 10.67 M 
Gir Defl = L/2000 
Col Defl = H/500 
Seismic Zone = 2 
Gir Strength = 41369 kPa

15.2 22.9 30.5 38.1 45.7 53.3 61.0

SPAN LENGTH (meters)
(Ref: Tables 3-66, 3-117, & 3-122)

CHART 3-84
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COST VARIATION BY NUMBER OF COLUMNS
(TYPE I SEISMIC ZONE 2)
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Design Parameters: 
Clearance = 10.67M 
Gir Defl = L/2000 
Col Defl » H/500 
Seismic Zone = 2 
Gir Strength = 41369 kPa

15.2 22.9 30.5 38.1 45.7 53.3 61.0

SPAN LENGTH (meters)
(Ref: Tables 3-1, & 3-62)

CHART 3-85
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COST VARIATION BY NUMBER OF COLUMNS  
(TYPE II SE ISM IC  ZONE 2)
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Design Parameters: 
Clearance = 10.67M 
Gir Defl = L/2000 
Col Defl = H/500 
Seismic Zone = 2 
Gir Strength = 41369 kPa

------- X -—  2 COL

1 COL

15.2 22.9 30.5 38.1 45.7 53.3 61.0

SPAN LENGTH (meters)
(Ref: Tables 3-2, & 3-63)

CHART 3-86
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COST VARIATION BY NUMBER OF COLUMNS
(TYPE III SEISMIC ZONE 2)

SPAN LENGTH (meters)
(Ref: Tables 3-3, & 3-64)

CHART 3-87
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COST VARIATION BY NUMBER OF COLUMNS  
(TYPE IV SE ISM IC  ZONE 2)
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SPAN LENGTH (meters)
(Ref: Tables 3-4, & 3-65)

CHART 3-88
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COST VARIATION BY NUMBER OF COLUMNS 
(TYPE V SE ISM IC  ZONE 2)
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w
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$10.5
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*
cc
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d  $7.5

$6.5

$5.5

J Design Parameters: 
Clearance = 10.67M 
Gir Defl = L/2000 
Col Defl = H/500 
Seismic Zone = 2 
Gir Strength = 41369 kPa

15.2 22.9 30.5 38.1 45.7 53.3 61.0

SPAN LENGTH (meters)
(Ref: Tables 3-5, & 3-66)

CHART 3-89
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COST VARIATION BY NUMBER OF COLUMNS 
(TYPE I SE ISM IC  ZONE 4)

a)zo
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$9.5

v>
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$8.5

d  $7.5

$6.5

$5.5

15.2 22.9 30.5 38.1 45.7 53.3

SPAN LENGTH (meters)
(Ref: Tables 3-41, & 3-102)

,—

Design Parameters: 
Clearance = 10.67M 
Gir Defl = L/2000 
Col Defl = H/500 
Seismic Zone = 4 
Gir Strength = 41369 kPa

61.0

CHART 3-90
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COST VARIATION BY NUMBER OF COLUMNS
(TYPE II SEISMIC ZONE 4)
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Design Parameters: 
Clearance = 10.67M 
Gir Defl = L/2000 
Col Defl = H/500 
Seismic Zone = 4 
Gir Strength = 41369 kPa

-------X------- 2 COL

X - 1 COL

15.2 22.9 30.5 38.1 45.7 53.3 61.0

SPAN LENGTH (meters)
(Ref: Tables 3-42, & 3-103)

CHART 3-91
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COST VARIATION BY NUMBER OF COLUMNS  
(TYPE III SE ISM IC  ZONE 4)
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SPAN LENGTH (meters)
(Ref: Tables 3-43, 3-104)

CHART 3-92
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COST VARIATION BY NUMBER OF COLUMNS
(TYPE IV SEISMIC ZONE 4)

Design Parameters: 
Clearance = 10.67M 
Gir Defl = L/2000 
Col Defl = H/500 
Seismic Zone = 4 
Gir Strength = 41369 kPa

£  UUL

—  1 COL

SPAN LENGTH (meters)
(Ref: Tables 3-44, & 3-105)

CHART 3-93
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COST VARIATION BY NUMBER OF COLUMNS
(TYPE V SEISMIC ZONE 4)

Design Parameters: 
Clearance = 10.67M 
Gir Defl = L/2000 
Col Defl = H/500 
Seismic Zone = 4 
Gir Strength = 41369 kPa

15.2 22.9 30.5 38.1 45.7 53.3 61.0

SPAN LENGTH (meters)
(Ref: Tables 3-45, & 3-106)

CHART 3-94
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C O S T  O F  S T R U C T U R E  P E R  K I L O M E T E R

SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN GIRDER GIRDER COST/KILOMETER COST/MILE
(M) FACILITIES & FINISHING &T-BEAM INSTALLLATION

15.2 $3 1 ,0 0 0 $ 2 2 0 ,0 0 0 $ 2 1 3 ,0 0 0 $ 1 ,2 9 7 ,0 0 0 $ 3 ,0 1 2 ,0 0 0 $ 1 ,7 5 0 ,0 0 0 $ 6 ,5 2 3 ,0 0 0 $ 1 0 ,4 9 7 ,0 0 0

2 2 .9 $3 1 ,0 0 0 $ 1 9 3 ,0 0 0 $ 1 9 9 ,0 0 0 $ 1 ,1 6 0 ,0 0 0 $ 2 ,9 0 3 ,0 0 0 $ 1 ,7 5 0 ,0 0 0 $ 6 ,2 3 6 ,0 0 0 $ 1 0 ,0 3 6 ,0 0 0
30 .5 $ 31 ,00 0 $ 1 8 0 ,0 0 0 $ 1 7 3 ,0 0 0 $ 1 ,0 7 2 ,0 0 0 $ 3 ,0 3 5 ,0 0 0 $ 1 ,7 5 0 ,0 0 0 $ 6 ,2 4 1 ,0 0 0 $ 1 0 ,0 4 4 ,0 0 0
38.1 $3 1 ,0 0 0 f $ 1 7 2 ,0 0 0 $ 1 9 8 ,0 0 0 $ 1 ,0 1 9 ,0 0 0 $ 3 ,2 6 0 ,0 0 0 $ 1 ,7 5 0 ,0 0 0 $ 6 ,4 3 0 ,0 0 0 $ 1 0 ,3 4 8 ,0 0 0
4 5 .7 $3 1 ,0 0 0 $ 1 6 7 ,0 0 0 $ 2 4 7 ,0 0 0 $ 9 8 3 ,0 0 0 $ 3 ,5 5 8 ,0 0 0 $ 1 ,7 5 0 ,0 0 0 $ 6 ,7 3 6 ,0 0 0 $ 1 0 ,8 4 0 ,0 0 0
53 .3 $ 3 1 ,0 0 0 $ 1 6 3 ,0 0 0 $ 2 8 2 ,0 0 0 $ 9 5 8 ,0 0 0 $ 3 ,9 0 9 ,0 0 0 $ 1 ,7 5 0 ,0 0 0 $ 7 ,0 9 3 ,0 0 0 $ 1 1 ,4 1 5 ,0 0 0
6 1 .0 $3 1 ,0 0 0 $ 1 6 0 ,0 0 0 $ 3 1 1 ,0 0 0 $ 9 3 5 ,0 0 0 $ 4 ,2 1 7 ,0 0 0 $ 1 ,7 5 0 ,0 0 0 $ 7 ,4 0 4 ,0 0 0 $ 1 1 ,9 1 5 ,0 0 0

SUMMARY OF CRITICAL DIMENSIONS
PRECA ST C O N C R ET E C A ST-IN -PLA C E C O N C R E T E

G IR D ER  DIM EN SIOlVS T-BEAP41 CO LU M N  D IM EN SIO N S M A T FOUNDATION
SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COLDIA COLHT AREA THICKNESS

_______ 1H> (mm) _______ In™!_______ (>«> (mm) (mm) (mm) (MA2) (mm)

15.2 3610 1070 42800 1220 1680 10670 33.7 760
22.9 3610 1070 64200 1470 1850 10670 44.7 760
30.5 3610 1450 99200 1730 1980 10670 55.9 760
38.1 3610 1980 147400 2010 2110 10670 69.9 840
45.7 3610 3020 211800 2290 2240 10670 88.6 990
53.3 3610 2570 293700 2570 2360 10670 107.8 1070
61.0 3610 3610 382200 2920 2490 10670 128.8 1220

TYPE I - SINGLE COLUMN - BASE CASE
COST COMPARISON CHART

TABLE 3-1
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C O S T  O F  S T R U C T U R E  P E R  K IL O M E T E R

SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN GIRDER GIRDER COST/KILOMETER COST/MILE
<M) FACILITIES & FINISHING &T-BEAM INSTALLLATION

15.2 $31,000 $220,000 $298,000 $1,348,000 $4,108,000 $1,750,000 $7,755,000 $12,480,000
22.9 $31,000 $193,000 $230,000 $1,194,000 $3,999,000 $1,750,000 $7,397,000 $11,904,000
30.5 $31,000 $180,000 $248,000 $1,098,000 $3,944,000 $1,750,000 $7,251,000 $11,669,000
38.1 $31,000 $172,000 $274,000 $1,040,000 $4,010,000 $1,750,000 $7,277,000 $11,711,000
45.7 $31,000 $167,000 $297,000 $1,000,000 $4,287,000 $1,750,000 $7,532,000 $12,122,000
53.3 $31,000 $163,000 $390,000 $969,000 $4,699,000 $1,750,000 $8,002,000 $12,878,000
61.0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

SUMMARY OF CRITICAL DIMENSIONS
PRECA ST C O N C R ET E C A ST-IN -PLA C E C O N C R E T E
G IR D ER  D IM EN SION S T-B EA M / CO LU M N  DIM EN SION S M A T FOUNDATION

SPAN
_____ (H)

TOP WIDTH 
(mm)

DEPTH
(mm)

WEIGHT
<k»)

T-BM DEPTH 
(mm)

COLDIA
(mm)

COL HT 
(mm)

AREA
<M»2)

THICKNESS
(mm)

15.2 2790 2130 95000 1370 1750 10670 43.5 760
22.9 2790 2130 142500 1650 1930 10670 54.6 760
30.5 2790 2130 189900 1910 2060 10670 68.4 840
38.1 2790 2240 246400 2160 2180 10670 85.3 910
45.7 2790 2440 328300 2460 2310 10670 100.6 1070
53.3 2790 2720 437400 2820 2440 10670 128.8 1220
61.0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A m /A

TYPE II - SINGLE COLUMN - BASE CASE
COST COMPARISON CHART

•WA-Due lo vehicle and shipping constraints, girder could be be sized lor this spanTABLE 3-2
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C O S T  O F  S T R U C T U R E  P E R  K I L O M E T E R

SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN GIRDER GIRDER COST/IOLOMETER COST/MILE
(M) FACILITIES & FINISHING & T-BEAM INSTALLLATION

15.2 $3 1 ,0 0 0 $ 2 2 0 ,0 0 0 $ 2 9 8 ,0 0 0 $ 1 ,3 3 3 ,0 0 0 $ 3 ,3 3 9 ,0 0 0 $ 1 ,7 5 0 ,0 0 0 $ 6 ,9 7 1 ,0 0 0 $ 1 1 ,2 1 9 ,0 0 0

2 2 .9 $3 1 ,0 0 0 $ 1 9 3 ,0 0 0 $ 2 3 0 ,0 0 0 $ 1 ,1 6 9 ,0 0 0 $ 3 ,2 5 2 ,0 0 0 $ 1 ,7 5 0 ,0 0 0 $ 6 ,6 2 5 ,0 0 0 $ 1 0 ,6 6 2 ,0 0 0
3 0 .5 $3 1 ,0 0 0 $ 1 8 0 ,0 0 0 $ 2 2 6 ,0 0 0 $ 1 ,1 0 0 ,0 0 0 $ 3 ,4 4 6 ,0 0 0 $ 1 ,7 5 0 ,0 0 0 $ 6 ,7 3 3 ,0 0 0 $ 1 0 ,8 3 6 ,0 0 0
38.1 $ 31 ,00 0 $ 1 7 2 ,0 0 0 $ 2 7 4 ,0 0 0 $ 1 ,0 4 0 ,0 0 0 $ 3 ,8 0 4 ,0 0 0 $ 1 ,7 5 0 ,0 0 0 $ 7 ,0 7 1 ,0 0 0 $ 1 1 ,3 8 0 ,0 0 0

4 5 .7 $ 31 ,00 0 $ 1 6 7 ,0 0 0 $ 3 2 9 ,0 0 0 $ 9 9 9 ,0 0 0 $ 4 ,0 6 5 ,0 0 0 $ 1 ,7 5 0 ,0 0 0 $ 7 ,3 4 1 ,0 0 0 $ 1 1 ,8 1 4 ,0 0 0
53 .3 $3 1 ,0 0 0 $ 1 6 3 ,0 0 0 $ 3 5 5 ,0 0 0 $ 9 6 7 ,0 0 0 $ 4 ,5 3 2 ,0 0 0 $ 1 ,7 5 0 ,0 0 0 $7 ,7 98 ,0 0 0 $ 1 2 ,5 5 0 ,0 0 0

6 1 .0 $ 31 ,00 0 $ 1 6 0 ,0 0 0 $ 4 5 7 ,0 0 0 $ 9 4 2 ,0 0 0 $ 4 ,8 3 4 ,0 0 0 $ 1 ,7 5 0 ,0 0 0 $ 8 ,1 7 4 ,0 0 0 $ 1 3 ,1 5 5 ,0 0 0

SUMMARY OF CRITICAL DIMENSIONS
PR EC A ST C O N C R ET E C A ST-IN -PLA C E C O N C R E T E
G IR D ER  DIM EN SION S T-B EA M / CO LU M N  DIM EN SION S M AT FOUNDATION

SPAN T o p w ro r i i DEPTH WEIGHT T-BM DEPTH COLDIA COL HT AREA THICKNESS
(MI (mm) (mm) ________ m ______ __ (mm) (mm) (mm) (M*2) (mm)

15.2 3510 1070 4 2 0 0 0 1300 1730 1 06 7 0 39 .9 7 6 0

22 .9 3510 1140 6 4 3 0 0 1570 1880 10670 50 .7 7 6 0
30 .5 3510 1700 103800 1850 2 0 6 0 1 06 7 0 65 .4 7 6 0

38.1 3510 1910 165300 2 1 6 0 2 1 8 0 10670 83 .6 9 1 0

45 .7 3510 2 7 4 0 2 2 9 2 0 0 2 4 9 0 2 3 1 0 10670 102.2 1070

53 .3 3510 3 0 7 0 3 2 8 8 0 0 2 8 7 0 2 4 4 0 10670 126.8 1220
6 1 .0 3510 3 6 6 0 4 2 1 4 0 0 3 23 0 2 5 7 0 10670 153.8 1370

TYPE III - SINGLE COLUMN - BASE CASE
COST COMPARISON CHART

/TABLE 3-3
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COST OF STRUCTURE PER KILOMETER

SPAN

(M)

CONSTRUCTION

FACILITIES

SITE PREP 

& FINISHING

FOUNDATION COLUMN

&T-BEAM

GIRDER GIRDER

INSTALLLATION

COST/KILOMETER COST/MILE

15.2 $31,000 $220,000 $254,000 $1,314,000 $3,560,000 $1,750,000 $7,129,000 $11,473,000

22.9 $31,000 $193,000 $199,000 $1,171,000 $3,451,000 $1,750,000 $6,795,000 $10,936,000
30.5 $31,000 $180,000 $198,000 $1,090,000 $3,768,000 $1,750,000 $7,017,000 $11,293,000
38.1 $31,000 $172,000 $244,000 $1,042,000 $4,199,000 $1,750,000 $7,438,000 $11,970,000
45.7 $31,000 $167,000 $297,000 $1,012,000 $4,920,000 $1,750,000 $8,177,000 $13,160,000

53.3 $31,000 $163,000 $390,000 $971,000 $5,478,000 $1,750,000 $8,783,000 $14,135,000

61.0 $31,000 $160,000 $482,000 $947,000 $6,297,000 $1,750,000 $9,667,000 $15,558,000

SUMMARY OF CRITICAL DIMENSIONS

SPAN
(M)

PR EC A ST C O N C R ET E C A ST-IN -PLA C E C O N C R E T E

G IR D ER  DIM EN SION S T-B EA M /C O LU M N  D IM EN SIO N S M A T FOUNDATION
TOP WIDTH

(mm)
DEPTH

(mm)
WEIGHT

0w>
T-BM DEPTH

(mm)
COLDIA

(mm)
COLIIT

(mm)
AREA
(MA2)

THICKNESS
(mm)

15.2 3510 1070 50600 1270 1700 10670 37.9 760
22.9 3510 1070 75800 1550 1880 10670 48.3 760

30.5 3510 1350 123600 1830 2030 10670 62.7 760

38.1 3510 1980 189700 2130 2180 10670 80.5 910

45.7 3510 2240 295100 2570 2360 10670 105.9 1070

53.3 3510 2490 405200 2950 2460 10670 132.9 1220
61.0 3510 3530 563800 3430 2620 10670 167.2 1450

TYPE IV - SINGLE COLUMN - BASE CASE
COST COMPARISON CHART

TABLE 3-4
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COST OF STRUCTURE PER KILOMETER

SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN GIRDER GIRDER COST/KILOMETER COST/MILE

<■>_______ FACILITIES & FINISHING & T-BEAM INSTALLLATION

15.2 $31,000 $220,000 $298,000 $1,382,000 $4,344,000 $1,750,000 $8,025,000 $12,915,000
22.9 $31,000 $193,000 $264,000 $1,216,000 $4,235,000 $1,750,000 $7,689,000 $12,374,000
30.5 $31,000 $180,000 $306,000 $1,133,000 $4,476,000 $1,750,000 $7,876,000 $12,675,000
38.1 $31,000 $172,000 $395,000 $1,072,000 $4,966,000 $1,750,000 $8,386,000 $13,496,000
45.7 $31,000 $167,000 $455,000 $1,022,000 $5,334,000 $1,750,000 $8,759,000 $14,096,000
53.3 $31,000 $163,000 $598,000 $988,000 $5,880,000 $1,750,000 $9,410,000 $15,144,000
61.0 $31,000 $160,000 $674,000 $955,000 $6,468,000 $1,750,000 $10,038,000 $16,155,000

SUMMARY OF CRITICAL DIMENSIONS

SPAN
1M)_______

PR EC A ST C O N C R E T E C A ST-IN -PLA C E C O N C R ET E
G IR D ER  DIM EN SION S T-BEA M / COLUM N DIM EN SION S M A T FO UND ATION

TOP WIDTH 
(mm)

DEPTH
(mm)

WEIGHT
dm)

T-BM DEPTH 
(mm)

COL DIA
(nun)

COLHT
(mm)

AREA
(M*»

THICKNESS

15.2 4320 1070 65200 1470 1800 10670 45.9 760
22.9 4320 1070 97800 1780 1980 10670 61.3 760
30.5 4320 1550 152000 2130 2160 10670 80.5 910
38.1 4320 1470 237400 2510 2310 10670 105.9 1070
45.7 4320 2110 327400 2900 2440 10670 130.8 1220
53.3 4320 3020 453500 3350 2590 10670 164.9 1450
61.0 4320 3070 605500 3810 2720 10670 200.7 1600

TYPE V - SINGLE COLUMN - BASE CASE
COST COMPARISON CHART

TABLE 3-5
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C O S T  O F  S T R U C T U R E  P E R  K I L O M E T E R

SPAN

<M)

CONSTRUCTION

FACILITIES

SITE PREP 

& FINISHING

FOUNDATION COLUMN

&T-BEAM

GIRDER GIRDER

INSTALLLATION

COST/KILOMETER COST/MILE

15.2 $3 1 ,0 0 0 $ 2 2 0 ,0 0 0 $ 2 1 3 ,0 0 0 $ 7 7 5 ,0 0 0 $ 3 ,0 1 2 ,0 0 0 $ 1 ,7 5 0 ,0 0 0 $ 6 ,0 0 1 ,0 0 0 $ 9 ,6 5 7 ,0 0 0

2 2 .9 $3 1 ,0 0 0 $ 1 9 3 ,0 0 0 $ 1 4 2 ,0 0 0 $ 7 4 4 ,0 0 0 $ 2 ,9 0 3 ,0 0 0 $ 1 ,7 5 0 ,0 0 0 $ 5 ,7 6 3 ,0 0 0 $ 9 ,2 7 4 ,0 0 0

30 .5 $3 1 ,0 0 0 $ 1 8 0 ,0 0 0 $ 1 2 7 ,0 0 0 $ 7 2 1 ,0 0 0 $ 3 ,0 3 5 ,0 0 0 $ 1 ,7 5 0 ,0 0 0 $ 5 ,8 4 4 ,0 0 0 $ 9 ,4 0 5 ,0 0 0

38.1 $3 1 ,0 0 0 $ 1 7 2 ,0 0 0 $ 1 6 6 ,0 0 0 $ 7 0 4 ,0 0 0 $ 3 ,2 6 0 ,0 0 0 $ 1 ,7 5 0 ,0 0 0 $ 6 ,0 8 3 ,0 0 0 $ 9 ,7 8 9 ,0 0 0

45 .7 $ 3 1 ,0 0 0 $ 1 6 7 ,0 0 0 $ 2 1 0 ,0 0 0 $ 6 9 4 ,0 0 0 $ 3 ,5 5 8 ,0 0 0 $ 1 ,7 5 0 ,0 0 0 $ 6 ,4 1 0 ,0 0 0 $ 1 0 ,3 1 6 ,0 0 0

53 .3 $ 3 1 ,0 0 0 $ 1 6 3 ,0 0 0 $ 2 6 1 ,0 0 0 $ 6 8 4 ,0 0 0 $ 3 ,9 0 9 ,0 0 0 $ 1 ,7 5 0 ,0 0 0 $ 6 ,7 9 8 ,0 0 0 $ 1 0 ,9 4 0 ,0 0 0

6 1 .0 $ 3 1 ,0 0 0 $ 1 6 0 ,0 0 0 $ 3 1 7 ,0 0 0 $ 6 7 4 ,0 0 0 $ 4 ,2 1 7 ,0 0 0 $ 1 ,7 5 0 ,0 0 0 $ 7 ,1 4 9 ,0 0 0 $ 1 1 ,5 0 5 ,0 0 0

SUMMARY OF CRITICAL DIMENSIONS
PR EC A ST C O N C R ET E C A ST-IN -PLA C E C O N C R ET E

G IR D ER  DIM EN SION S T-B EA M / CO LU M N  D IM EN SIO N S M A T FOUNDATION

SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COLDIA COLHT AREA THICKNESS
<M) (mm) (mm) ________t!al_______ (mm) (mm) (mm) IM*2) (mm)

15.2 3610 1070 42800 1220 1240 4570 26.6 760

22.9 3610 1070 64200 1470 1400 4570 33.7 760

30.5 3610 1450 99200 1730 1500 4570 43.5 760

38.1 3610 1980 147400 2010 1570 4570 55.9 910

45.7 3610 3020 211800 2290 1680 4570 71.3 1070

53.3 3610 2570 293700 2570 1750 4570 88.6 1220

61.0 3610 3610 382200 2920 1830 4570 107.8 1370

TYPE I - SINGLE COLUMN - 4.57 M CLEARANCE
COST COMPARISON CHART

iTABLE 3-6
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C O S T O F S T RUCTURE PER KILOMETER

SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN GIRDER GIRDER COST/KILOMETER COST/MILE
(M) FACILITIES & FINISHING &T-BEAM INSTALLLATION

15.2 $31,000 $220,000 $213,000 $781,000 $4,108,000 $1,750,000 $7,103,000 $11,431,000
22.9 $31,000 $193,000 $199,000 $742,000 $3,999,000 $1,750,000 $6,914,000 $11,127,000
30.5 $31,000 $180,000 $207,000 $720,000 $3,944,000 $1,750,000 $6,832,000 $10,995,000
38.1 $31,000 $172,000 $235,000 $705,000 $4,010,000 $1,750,000 $6,903,000 $11,109,000
45.7 $31,000 $167,000 $285,000 $692,000 $4,287,000 $1,750,000 $7,212,000 $11,607,000
53.3 $31,000 $163,000 $309,000 $683,000 $4,699,000 $1,750,000 $7,635,000 $12,287,000
61.0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

SUMMARY OF CRITICAL DIMENSIONS
P R E C A S T  C O N C R E T E C A S T -IN -P L A C E  C O N C R E T E

G IR D E R  D IM E N SIO N S T -B E A M / C O L U M N  D IM E N SIO N S M A T  FO U N D A TIO N

SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COLDIA COLHT AREA THICKNESS
<M> (mm) (mm) «■*) (mm) (mm) (mm) (MA2) (mm)

15.2 2790 2130 95000 1370 1300 4570 31.7 760
22.9 2790 2130 142500 1650 1420 4570 43.5 760
30.5 2790 2130 189900 1910 1520 4570 53.3 910
38.1 2790 2240 246400 2160 1630 4570 66.9 990

45.7 2790 2440 328300 2460 1700 4570 85.3 1140

53.3 2790 2720 437400 2820 1830 4570 102.4 1300
61.0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

TYPE II - SINGLE COLUMN - 4.57 M CLEARANCE
COST COMPARISON CHART

TABLE 3-7 fW A D u e  (OYehldo and shipping CMUdalnis, glrdef ooukJ be be sized for this span
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COST OF STRUCTURE PER KILOMETER

SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN GIRDER GIRDER COST/KILOMETER COST/MILE
(H) FACILITIES & FINISHING & T-BEAM INSTALLLATION

15.2 $31,000 $220,000 $213,000 $778,000 $3,339,000 $1,750,000 $6,331,000 $10,189,000
22.9 $31,000 $193,000 $169,000 $740,000 $3,252,000 $1,750,000 $6,135,000 $9,873,000
30.5 $31,000 $180,000 $190,000 $721,000 $3,446,000 $1,750,000 $6,318,000 $10,168,000
38.1 $31,000 $172,000 $235,000 $705,000 $3,804,000 $1,750,000 $6,697,000 $10,778,000
45.7 $31,000 $167,000 $285,000 $691,000 $4,065,000 $1,750,000 $6,989,000 $11,248,000
53.3 $31,000 $163,000 $342,000 $680,000 $4,532,000 $1,750,000 $7,498,000 $12,067,000
61.0 $31,000 $160,000 $405,000 $670,000 $4,834,000 $1,750,000 $7,850,000 $12,633,000

SUMMARY OF CRITICAL DIMENSIONS
PRECAST CONCRETE CAST-IN-PLACE CONCRETE
GIRDER DIMENSIONS T-BEAM/ COLUMN DIMENSIONS MAT FOUNDATION

SPAN
(M)

TOP WIDTH 
(mm)

DEPTH
(mm)

WEIGHT 
(H>______

T-BM DEPTH
(mm)

COLDIA
______ lEEl______

COL HT 
(mm)

AREA
<M»»

T1HCKNESS
(mm)

15.2 3510 1070 42000 1300 1270 4570 28.6 760
22.9 3510 1140 64300 1570 1400 4570 39.0 760
30.5 3510 1700 103800 1850 1520 4570 50.7 840
38.1 3510 1910 165300 2160 1630 4570 66.9 990
45.7 3510 2740 229200 2490 1700 4570 83.6 1140
53.3 3510 3070 328800 2870 1800 4570 105.9 1300
61.0 3510 3660 421400 3230 1880 4570 126.7 1450

TYPE III - SINGLE COLUMN - 4.57 M CLEARANCE
COST COMPARISON CHART

TABLE 3-8



COST OF STRUCTURE PER KILOMETER '

SPAN
(H)

CONSTRUCTION
FACILITIES

SITE  PREP 
& FINISHING

FOUNDATION COLUMN 
& T-BEAM

GIRDER GIRDER
INSTALLLATION

COST/KILOM ETER COST/M ILE

15.2 $31,000 $220,000 $213,000 $779,000 $3,560,000 $1,750,000 $6,553,000 $10,546,000
22.9 $31,000 $193,000 $169,000 $741,000 $3,451,000 $1,750,000 $6,335,000 $10,195,000
30.5 $31,000 $180,000 $164,000 $722,000 $3,768,000 $1,750,000 $6,615,000 $10,646,000
38.1 $31,000 $172,000 $206,000 $706,000 $4,199,000 $1,750,000 $7,064,000 $11,369,000
45.7 $31,000 $167,000 $304,000 $691,000 $4,920,000 $1,750,000 $7,863,000 $12,654,000
53.3 $31,000 $163,000 $362,000 $679,000 $5,478,000 $1,750,000 , $8,463,000 $13,620,000
61.0 $31,000 $160,000 $489,000 $667,000 $6,297,000 $1,750,000 $9,394,000 $15,118,000

SUMMARY OF CRITICAL DIMENSIONS

SPAN
(M)

PRECAST CONCRETE CAST-IN-PLACE CONCRETE
GIRDER DIMENSIONS T-BEAM/ COLUMN DIMENSIONS MAT FOUNDATION

T O P  W IDTH
(mm)

DEPTH
(mm)

W EIGHT
(Hi)

T-BM DEPTH
(mm)

COL DIA
(mm)

C O L  HT
(mm)

AREA
<M»2)

THICKNESS
(mm)

15.2 3510 1070 50600 1270 1270 4570 28.6 760
22.9 3510 1070 75800 1550 1400 4570 37.9 760
30.5 3510 1350 123600 1830 1520 4570 49.5 840
38.1 3510 1980 189700 2130 1630 4570 64.1 990
45.7 3510 2240 295100 2570 1730 4570 87.0 1220
53.3 3510 2490 405200 2950 1800 4570 111.5 1370
61.0 3510 3530 563800 3430 1910 4570 147.4 1600

TYPE IV - SINGLE COLUMN - 4.57 M CLEARANCE
COST COMPARISON CHART

TABLE 3-9
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C O S T  O F  S T R U C T U R E  P E R  K IL O M E T E R

SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN GIRDER GIRDER COST/KILOMETER COST/MILE

; (M) FACILITIES & FINISHING &T-BEAM INSTALLLATION

15.2 $31,000 $220,000 $254,000 $782,000 $4,344,000 $1,750,000 $7,381,000 $11,879,000
22.9 $31,000 $193,000 $218,000 $742,000 $4,235,000 $1,750,000 $7,169,000 $11,538,000
30.5 $31,000 $180,000 $293,000 $719,000 $4,476,000 $1,750,000 $7,449,000 $11,988,000
38.1 $31,000 $172,000 $365,000 $700,000 $4,966,000 $1,750,000 $7,984,000 $12,849,000
45.7 $31,000 $167,000 $423,000 $687,000 $5,334,000 $1,750,000 $8,392,000 $13,506,000
53.3 $31,000 $163,000 $559,000 $673,000 $5,880,000 $1,750,000 $9,056,000 $14,574,000
61.0 $31,000 $160,000 $633,000 $661,000 $6,468,000 $1,750,000 $9,703,000 $15,616,000

S U M M A R Y  O F  C R IT IC A L  D IM E N S IO N S
PR EC A ST C O N C R ET E C A ST-IN -PLA C E C O N C R E T E

G IR D ER  D IM EN SION S T-B EA M / COLUM N DIM EN SION S M A T FOUNDATION
SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COLDIA COLIIT AREA THICKNESS
CM) (mm) (mm) (In) (mm) (mm) (mm) <M»2) (mm)

15.2 4320 1070 65200 1470 1320 4570 36.8 760
22.9 4320 1070 97800 1780 1450 4570 47.1 840
30.5 4320 1550 152000 2130 1570 4570 65.4 990
38.1 4320 1470 237400 2510 1680 4570 85.3 1220
45.7 4320 2110 327400 2900 1780 4570 107.8 1370
53.3 4320 3020 453500 3350 1880 4570 138.9 1600
61.0 4320 3070 605500 3810 1980 4570 171.9 1750

TYPE V - SINGLE COLUMN - 4.57 M CLEARANCE
COST COMPARISON CHART

TABLE 3-10
i



3.A
-105

,> h

///JM rA JE £J£\£
1 ■ " l l l J L , T I I L H - 1M i K . V i i i r - ^ !I

COST OF STRUCTURE PER KILOM ETER

SPAN

(M)

CONSTRUCTION

FACILITIES

SITE PREP 

& FINISHING

FOUNDATION COLUMN 

& T-BEAM

GIRDER GIRDER

INSTALLLATION

COST/IOLOMETER COST/MILE

15.2 $31,000 $220,000 $345,000 $2,204,000 $3,012,000 $1,750,000 $7,562,000 $12,170,000
22.9 $31,000 $193,000 $230,000 $1,880,000 $2,903,000 $1,750,000 $6,987,000 $11,244,000
30.5 $31,000 $180,000 $226,000 $1,682,000 $3,035,000 $1,750,000 $6,904,000 $11,111,000
38.1 $31,000 $172,000 $251,000 $1,585,000 $3,260,000 $1,750,000 $7,049,000 $11,344,000
45.7 $31,000 $167,000 $282,000 $1,506,000 $3,558,000 $1,750,000 $7,294,000 $11,738,000
53.3 $31,000 $163,000 $341,000 $1,452,000 $3,909,000 $1,750,000 $7,646,000 $12,305,000
61.0 $31,000 $160,000 $406,000 $1,396,000 $4,217,000 $1,750,000 $7,960,000 $12,810,000

SUMMARY OF CRITICAL DIMENSIONS

SPAN
______ (Ml______

PRECAST CONCRETE CAST-IN-PLACE CONCRETE
GIRDER DIMENSIONS T-BEAM/ COLUMN DIMENSIONS MAT FOUNDATION

TOP WIDTH
_______ t e l _______

DEPTH
(mm)

WEIGHT
(k«)

T-BM DEPTH
(mm)

COLDIA
(mm)

COL HT 
(mm)

AREA
IM*2)

THICKNESS
(mm)

15.2 3610 1070 42800 1220 2030 16760 46.8 760
22.9 3610 1070 64200 1470 2240 16760 57.2 760
30.5 3610 1450 99200 1730 2390 16760 71.3 760
38.1 3610 1980 147400 2010 2570 16760 88.6 840
45.7 3610 3020 211800 2290 2720 16760 109.6 910
53.3 3610 2570 293700 2570 2870 16760 130.8 1070
61.0 3610 3610 382200 2920 3000 16760 156.1 1220

TYPE I - SINGLE COLUMN -15.76 M CLEARNACE
COST COMPARISON CHART

TABLE 3-11
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COST OF STRUCTURE PER KILOMETER

SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN GIRDER GIRDER COST/KILOM ETER COST/MILE
<M) FACILITIES & FINISHING & T-BEAM INSTALLLATION

15.2 $31,000 $220,000 $345,000 $2,393,000 $4,108,000 $1,750,000 $8,847,000 $14,238,000
22.9 $31,000 $193,000 $301,000 $2,010,000 $3,999,000 $1,750,000 $8,284,000 $13,332,000
30.5 $31,000 $180,000 $314,000 $1,784,000 $3,944,000 $1,750,000 $8,003,000 $12,879,000
38.1 $31,000 $172,000 $338,000 $1,632,000 $4,010,000 $1,750,000 $7,933,000 $12,767,000
45.7 $31,000 $167,000 $398,000 $1,545,000 $4,287,000 $1,750,000 $8,178,000 $13,161,000
53.3 $31,000 $163,000 $464,000 $1,497,000 $4,699,000 $1,750,000 $8,604,000 $13,847,000
61.0 ffN/A ffN/A ffN/A f>N/A f>N/A ffN/A ffN/A ffN/A

SUMMARY OF CRITICAL DIMENSIONS
PRECAST CONCRETE CAST-IN-PLACE CONCRETE
GIRDER DIMENSIONS T-BEAM/ COLUMN DIMENSIONS MAT FOUNDATION

SPAN T O P WIDTH DEPTH W EIG H T T-BM  DEPTH C O L D IA C O L H T AREA THICKNESS
(M) (mm) (mm) Wn> (mm) (mm) (mm) <M*2)

15.2 2790 2130 95000 1350 2160 16760 54.6 760
22.9 2790 2130 142500 1650 2360 16760 69.9 760
30.5 2790 2130 189900 1910 2510 16760 87.0 840
38.1 2790 2240 246400 2160 2640 16760 105.9 910
45.7 2790 2440 328300 2460 2790 16760 128.8 1070
53.3 2790 2720 437400 2820 2970 16760 153.8 1220
61.0 ffN/A ffN/A #N/A ttN/A ttN/A ffN/A ffN/A ffN/A

TYPE II - SINGLE COLUMN -15.76 M CLEARNACE
' COST COMPARISON CHART

TABLE 3-12 fN̂ A-Due to veHde and shipping conslialnii, girder could be be slied for iNs span
/



3.A
-107

}

COST OF STRUCTURE PER KILOMETER

SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN GIRDER GIRDER COST/KII.OMETER COST/MILE

(M) FACILITIES & FINISHING & T-BEAM INSTALLLATION

15.2 $31,000 $220,000 $345,000 $2,316,000 $3,339,000 $1,750,000 $8,001,000 $12,876,000

22.9 $31,000 $193,000 $301,000 $1,929,000 $3,252,000 $1,750,000 $7,456,000 $11,999,000

30.5 $31,000 $180,000 $314,000 $1,765,000 $3,446,000 $1,750,000 $7,486,000 $12,048,000

38.1 $31,000 $172,000 $338,000 $1,651,000 $3,804,000 $1,750,000 $7,746,000 $12,466,000

45.7 $31,000 $167,000 $398,000 $1,561,000 $4,065,000 $1,750,000 $7,972,000 $12,830,000

53.3 $31,000 $163i000 $464,000 $1,493,000 $4,532,000 $1,750,000 $8,433,000 $13,572,000

61.0 $31,000 $160,000 $506,000 $1,431,000 $4,834,000 $1,750,000 $8,712,000 $14,021,000

SUMMARY OF CRITICAL DIMENSIONS
PRECAST CONCRETE CAST-IN-PLACE CONCRETE
GIRDER DIMENSIONS T-BEAM/ COLUMN DIMENSIONS MAT FOUNDATION

SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COLDIA COLHT AREA THICKNESS
(M) (mm) (mm) . Ifart (mm) (mm) (mm) (M*2) (mm)

15.2 3510 1070 42000 1300 2110 16760 50.7 760

22.9 3510 1140 64300 1570 2290 16760 65.4 760

30.5 3510 1700 103800 1850 2490 16760 83.6 840

38.1 3510 1910 165300 2160 2670 16760 104.1 910

45.7 3510 2740 229200 2490 2820 16760 126.7 1070

53.3 3510 3070 328800 2870 2970 16760 153.8 1220

61.0 3510 3660 421400 3230 3100 16760 181.2 1300

TYPE III- SINGLE COLUMN -15.76 M CLEARNACE
COST COMPARISON CHART

TABLE 3-13 i
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COST OF STRUCTURE PER KILOMETER

SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN GIRDER GIRDER COST/KILOMETER COST/MILE

<W FACILITIES & FINISHING &T-BEAM 1NSTALLLAHON

15.2 $31,000 $220,000 $298,000 $2,279,000 $3,560,000 $1,750,000 $8,138,000 $13,097,000
22.9 $31,000 $193,000 $264,000 $1,931,000 $3,451,000 $1,750,000 $7,620,000 $12,263,000
30.5 $31,000 $180,000 $255,000 $1,743,000 $3,768,000 $1,750,000 $7,727,000 $12,435,000
38.1 $31,000 $172,000 $305,000 $1,653,000 $4,199,000 $1,750,000 $8,110,000 $13,052,000
45.7 $31,000 $167,000 $363,000 $1,573,000 $4,920,000 $1,750,000 $8,804,000 $14,169,000
53.3 $31,000 $163,000 $464,000 $1,504,000 $5,478,000 $1,750,000 $9,390,000 $15,112,000
61.0 $31,000 $160,000 $610,000 $1,459,000 $6,297,000 $1,750,000 $10,307,000 $16,588,000

SUMMARY OF CRITICAL DIMENSIONS
PRECAST CONCRETE CAST-IN-PLACE CONCRETE
GIRDER DIMENSIONS T-BEAM/ COLUMN DIMENSIONS MAT FOUNDATION

SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COLDIA COLHT AREA THICKNESS
' (M) (mm) (mm) (Hi) (nun) (mm) (mm) (M*2) (mm)

15.2 3510 1070 50600 1270 2080 16760 48.3 760

22.9 3510 1070 75800 1550 2290 16760 62.7 760
30.5 3510 1350 123600 1830 2460 16760 79.0 760

38.1 3510 1980 189700 2130 2670 16760 100.6 910

45.7 3510 2240 295100 2570 2840 16760 128.8 1070

53.3 3510 2490 405200 2950 3000 16760 158.3 1220
61.0 3510 3530 563800 3430 3180 16760 200.7 1450

TYPE IV- SINGLE COLUMN -15.76 M CLEARNACE
COST COMPARISON CHART

TABLE 3-14 i
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SPAN

_______ («*>
CONSTRUCTION

FACILITIES

SITE PREP 

& FINISHING

FOUNDATION COLUMN

&T-BEAM

GIRDER GIRDER

INSTALLLATION

COST/KILOMETER COST/MILE

15.2 $31,000 $220,000 $396,000 $2,462,000 $4,344,000 $1,750,000 $9,203,000 $14,811,000
22.9 $31,000 $193,000 $339,000 $2,059,000 $4,235,000 $1,750,000 $8,607,000 $13,852,000
30,5 $31,000 $180,000 $382,000 $1,861,000 $4,476,000 $1,750,000 $8,680,000 $13,969,000
38.1 $31,000 $172,000 $478,000 $1,745,000 $4,966,000 $1,750,000 $9,142,000 $14,713,000
45.7 $31,000 $167,000 $541,000 $1,636,000 $5,334,006 $1,750,000 $9,459,000 $15,223,000
53.3 $31,000 $163,000 $661,000 $1,568,000 $5,880,000 $1,750,000 $10,053,000 $16,179,000
61.0 $31,000 $160,000 $833,000 $1,502,000 $6,468,000 $1,750,000 $10,744,000 $17,291,000

SUMMARY OF CRITICAL DIMENSIONS
PRECAST CONCRETE CAST-IN-PLACE CONCRETE
GIRDER DIMENSIONS T-BEAM/COLUMN DIMENSIONS MAT FOUNDATION

SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COLDIA COL1IT AREA THICKNESS
_______ <M> (mm) (mm) (ko) (mm) (mm) (mm) (M*2)

15.2 4320 1070 65200 1470 2210 16760 59.9 760
22.9 4320 1070 97800 1780 2410 16760 77.4 760
30.5 4320 1550 152000 2130 2620 16760 100.6 910
38.1 4320 1470 237400 2510 2820 16760 128.8 1070
45.7 4320 2110 327400 2900 2970 16760 156.1 1220
53.3 4320 3020 453500 3350 3150 16760 193.1 1370
61.0 4320 3070 605500 3810 3300 16760 239.7 1600

TYPE V - SINGLE COLUMN -15.76 M CLEARNACE
COST COMPARISON CHART

TABLE 3-15
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COST OF STRUCTURE PER KILOMETER

SPAN

(M)

CONSTRUCTION

FACILITIES
SITE PREP 

& FINISHING

FOUNDATION COLUMN 

& T-BEAM

GIRDER GIRDER

INSTALLLATION

COST/KILOMETER COST/MILE

15.2 $31,000 $220,000 $254,000 $1,297,000 $3,012,000 $1,750,000 $6,564,000 $10,563,000
22.9 $31,000 $193,000 $199,000 $1,160,000 $2,903,000 $1,750,000 $6,236,000 $10,036,000
30.5 $31,000 $180,000 $173,000 $1,072,000 $3,035,000 $1,750,000 $6,241,000 $10,044,000
38.1 $31,000 $172,000 $198,000 $1,019,000 $3,260,000 $1,750,000 $6,430,000 $10,348,000
45.7 $31,000 $167,000 $247,000 $983,000 $3,558,000 $1,750,000 $6,736,000 $10,840,000
53.3 $31,000 $163,000 $282,000 $958,000 $3,909,000 $1,750,000 $7,093,000 $11,415,000
61.0 $31,000 $160,000 $341,000 $935,000 $4,217,000 $1,750,000 $7,434,000 $11,964,000

SUMMARY OF CRITICAL DIMENSIONS
PRECAST CONCRETE CAST-IN-PLACE CONCRETE
GIRDER DIMENSIONS T-BEAM/ COLUMN DIMENSIONS MAT FOUNDATION

SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COLDIA COLHT AREA THICKNESS
<M) . (mm) (mm) (k«> (mm) (mm) (mm) <M»2> (mm)

15.2 3610 1070 42800 1220 1680 10670 35.7 760
22.9 3610 1070 64200 1470 1850 10670 44.7 760
30.5 3610 1450 99200 1730 1980 10670 55.9 760
38.1 3610 1980 147400 2010 2110 10670 71.3 840
45.7 3610 3020 211800 2290 2240 10670 88.6 990
53.3 3610 2570 293700 2570 2360 10670 107.8 1070
61.0 3610 3610 382200 2920 2490 10670 128.8 1220

TYPE I - SINGLE COLUMN - GIRDER DEFL L/1000
COST COMPARISON CHART

TABLE 3-16
i
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COST OF STRUCTURE PER KILOMETER

SPAN CONSTRUCTION SIT E  PREP FOUNDATION COLUMN GIRDER GIRDER COST/KILOM ETER COST/MILE
(M) FACILITIES & FINISHING & T-BEA M INSTALLLATION

15.2 $31,000 $220,000 $298,000 $1,350,000 $4,108,000 $1,750,000 $7,757,000 $12,483,000
22.9 $31,000 $193,000 $230,000 $1,194,000 $3,999,000 $1,750,000 $7,397,000 $11,904,000
30.5 $31,000 $180,000 $248,000 $1,121,000 $3,944,000 $1,750,000 $7,274,000 $11,706,000
38.1 $31,000 $172,000 $274,000 $1,040,000 $4,010,000 $1,750,000 $7,277,000 $11,711,000
45.7 $31,000 $167,000 $297,000 $1,000,000 $4,287,000 $1,750,000 $7,532,000 $12,121,000
53.3 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
61.0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

SUMMARY OF CRITICAL DIMENSIONS
PRECAST CONCRETE CAST-IN-PLACE CONCRETE
GIRDER DIMENSIONS T-BEAM/ COLUMN DIMENSIONS MAT FOUNDATION

SPAN T O P W IDTH DEPTH W EIGH T T-BM DEPTH C O L D IA C O L H T AREA THICKNESS
(H) (mm) (mm) (In) (mm) (mm) (mm) (M*M (mm)
15.2 2790 2130 95000 1350 1750 10670 43.5 760
22.9 2790 2130 142500 1650 1930 10670 54.6 760
30.5 2790 2130 189900 1910 2110 10670 68.4 840
38.1 2790 2240 246400 2160 2180 10670 85.3 910
45.7 2790 2440 328300 2460 2310 10670 100.6 1070
53.3 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
61.0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

TYPE II - SINGLE COLUMN - GIRDER DEFL L/1000
COST COMPARISON CHART

TABLE 3-17 ftVA-Due lo vohido and shipping consiralnis, gfrdef caM be be sized Tor ihls span
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COST OF STRUCTURE PER KILOMETER

SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN GIRDER GIRDER COST/KILOMETER COST/MILE

;_______ jmi_______ FACILITIES & FINISHING &T-BEAM INSTALLLATION

15.2 $31,000 $220,000 $298,000 $1,333,000 $3,339,000 $1,750,000 $6,971,000 $11,219,000
22.9 $31,000 $193,000 $230,000 $1,184,000 $3,252,000 $1,750,000 $6,640,000 $10,686,000
30.5 $31,000 $180,000 $226,000 $1,100,000 $3,446,000 $1,750,000 $6,733,000 $10,836,000
38.1 $31,000 $172,000 $274,000 $1,040,000 $3,804,000 $1,750,000 $7,071,000 $11,380,000
45.7 $31,000 $167,000 $329,000 $999,000 $4,065,000 $1,750,000 $7,341,000 $11,814,000
53.3 $31,000 $163,000 $355,000 $967,000 $4,532,000 $1,750,000 $7,798,000 $12,550,000
61.0 $31,000 $160,000 $457,000 $942,000 $4,834,000 $1,750,000 $8,174,000 $13,155,000

SUMMARY OF CRITICAL DIMENSIONS
PRECAST CONCRETE CAST-IN-PLACE CONCRETE
GIRDER DIMENSIONS T-BEAM/ COLUMN DIMENSIONS MAT FOUNDATION

SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COLDIA COL HT AREA THICKNESS
(M) (mm) (mm) (In) (mm) (mm) (mm) (M*2) (mm)

15.2 3510 1070 42000 1300 1730 10670 39.9 760
22.9 3510 1140 64300 1570 1910 10670 50.7 760
30.5 3510 1700 103800 1850 2060 10670 65.4 760
38.1 3510 1910 165300 2160 2180 10670 83.6 910
45.7 3510 2740 229200 2490 2310 10670 102.2 1070
53.3 3510 3070 328800 2870 2440 10670 126.8 1220
61.0 3510 3660 421400 3230 2570 10670 153.8 1370

TYPE III- SINGLE COLUMN - GIRDER DEFL L/1000
COST COMPARISON CHART

TABLE 3-18 i
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COST OF STRUCTURE PER KILOMETER

SPAN

(M)

CONSTRUCTION
FACILITIES

SITE PREP 

& FINISHING

FOUNDATION COLUMN

&T-BEAM

GIRDER GIRDER

INSTALLLATION

COST/KII.OMETER COST/MILE

15.2 $31,000 $220,000 $254,000 $1,314,000 $3,560,000 $1,750,000 $7,129,000 $11,473,000
22.9 $31,000 $193,000 $199,000 $1,171,000 $3,451,000 $1,750,000 $6,795,000 $10,936,000
30.5 $31,000 $180,000 $198,000 $1,091,000 $3,657,000 $1,750,000 $6,907,000 $11,116,000
38.1 $31,000 $172,000 $244,000 $1,042,000 $4,199,000 $1,750,000 $7,438,000 $11,970,000
45.7 $31,000 $167,000 $329,000 $1,004,000 $4,920,000 $1,750,000 $8,201,000 $13,198,000
53.3 $31,000 $163,000 $414,000 $971,000 $5,478,000 $1,750,000 $8,807,000 $14,174,000
61.0 $31,000 $160,000 $523,000 $947,000 $6,297,000 $1,750,000 $9,708,000 $15,624,000

SUMMARY OF CRITICAL DIMENSIONS
PRECAST CONCRETE CAST-IN-PLACE CONCRETE
GIRDER DIMENSIONS T-BEAM/ COLUMN DIMENSIONS MAT FOUNDATION

SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COLDIA COLHT AREA TinCKNESS
(M) (mm) M ________ ___________ (mm) (mm) (mm) (M*J)

15.2 3510 1070 50600 1270 1700 10670 37.9 760
22.9 3510 1070 75800 1550 1880 . 10670 48.3 760
30.5 3510 1190 116900 1800 2030 10670 61.3 760
38.1 3510 1980 189700 2130 2180 10670 80.5 910
45.7 3510 2240 295100 2570 2340 10670 107.8 1070
53.3 3510 2490 405200 2950 2460 10670 134.9 1300
61.0 3510 3530 563800 3430 2620 10670 171.9 1450

TYPE IV - SINGLE COLUMN - GIRDER DEFL L/1000
COST COMPARISON CHART

TABLE 3-19
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SPAN

(M)

CONSTRUCTION

FACILITIES

SITE PREP 

& FINISHING

FOUNDATION COLUMN

&T-BEAM

GIRDER GIRDER

INSTALLLATION

COST/IOLOMETER COST/MILE

15.2 $ 3 1 ,0 0 0 $ 2 2 0 ,0 0 0 $ 2 9 8 ,0 0 0 $ 1 ,3 8 2 ,0 0 0 $ 4 ,3 4 4 ,0 0 0 $ 1 ,7 5 0 ,0 0 0 $ 8 ,0 2 5 ,0 0 0 $ 1 2 ,9 1 5 ,0 0 0

22 .9 $ 3 1 ,0 0 0 $ 1 9 3 ,0 0 0 $ 2 6 4 ,0 0 0 $ 1 ,2 1 6 ,0 0 0 $ 4 ,2 3 5 ,0 0 0 $ 1 ,7 5 0 ,0 0 0 $ 7 ,6 8 9 ,0 0 0 $ 1 2 ,3 7 4 ,0 0 0
30 .5 $ 3 1 ,0 0 0 $ 1 8 0 ,0 0 0 $ 3 0 6 ,0 0 0 $ 1 ,1 3 3 ,0 0 0 $ 4 ,4 7 6 ,0 0 0 $ 1 ,7 5 0 ,0 0 0 $ 7 ,8 7 6 ,0 0 0 $ 1 2 ,6 7 5 ,0 0 0
38.1 $ 3 1 ,0 0 0 $ 1 7 2 ,0 0 0 $ 3 9 5 ,0 0 0 $ 1 ,0 7 2 ,0 0 0 $ 4 ,9 6 6 ,0 0 0 $ 1 ,7 5 0 ,0 0 0 $ 8 ,3 8 6 ,0 0 0 $ 1 3 ,4 9 6 ,0 0 0
45 .7 $ 3 1 ,0 0 0 $ 1 6 7 ,0 0 0 $ 4 5 5 ,0 0 0 $ 1 ,0 2 2 ,0 0 0 $ 5 ,3 3 4 ,0 0 0 $ 1 ,7 5 0 ,0 0 0 $ 8 ,7 5 9 ,0 0 0 $ 1 4 ,0 9 6 ,0 0 0
53 .3 $3 1 ,0 0 0 $ 1 6 3 ,0 0 0 $ 5 9 8 ,0 0 0 $ 9 8 8 ,0 0 0 $ 5 ,8 8 0 ,0 0 0 $ 1 ,7 5 0 ,0 0 0 $ 9 ,4 1 0 ,0 0 0 $ 1 5 ,1 4 4 ,0 0 0
6 1 .0 $ 3 1 ,0 0 0 $ 1 6 0 ,0 0 0 $ 6 7 4 ,0 0 0 $ 9 5 5 ,0 0 0 $ 6 ,4 6 8 ,0 0 0 $ 1 ,7 5 0 ,0 0 0 $ 1 0 ,0 3 8 ,0 0 0 $ 1 6 ,1 5 5 ,0 0 0

SUMMARY OF CRITICAL DIMENSIONS

SPAN
(M)

PRECAST CONCRETE CAST-IN-PLACE CONCRETE
GIRDER DIMENSIONS T-BEAM/ COLUMN DIMENSIONS MAT FOUNDATION

TOP WIDTH
_______lEEl_______

DEPTH
(mm)

WEIGHT
Ikal

T-BM DEPTH 
(mm)

COL D U
(mm)

COL HT
(mm)

AREA
(MA2)

TinCKNESS
(mm)

15.2 4320 1070 65200 1470 1800 10670 45.9 760
22.9 4320 1070 97800 1780 1980 10670 61.3 760
30.5 4320 1550 152000 2130 2160 10670 80.5 910
38.1 4320 1470 237400 2510 2310 10670 105.9 1070
45.7 4320 2110 327400 2900 2440 10670 130.8 1220
53.3 4320 3020 453500 3350 2590 10670 164.9 1450
61.0 4320 3070 605500 3810 2720 10670 200.7 1600

TYPE V - SINGLE COLUMN - GIRDER DEFL L/I000
COST COMPARISON CHART

TABLE 3-20
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COST OF STRUCTURE PER KILOMETER

SPAN
(H)

CONSTRUCTION
FACILITIES

SITE  PREP 
& FINISHING

FOUNDATION COLUMN
& T-BEA M

GIRDER GIRDER
INSTALLLATION

COST/KILOM ETER COST/M ILE

15.2 $31,000 $220,000 $254,000 $1,297,000 $3,012,000 $1,750,000 $6,564,000 $10,563,000
22.9 $31,000 $193,000 $199,000 $1,160,000 $2,985,000 $1,750,000 $6,318,000 $10,168,000
30.5 $31,000 $180,000 $173,000 $1,071,000 $3,113,000 $1,750,000 $6,318,000 $10,168,000
38.1 $31,000 $172,000 $198,000 $1,027,000 $3,322,000 $1,750,000 $6,500,000 $10,461,000
45.7 $31,000 $167,000 $247,000 $983,000 $3,566,000 $1,750,000 $6,744,000 $10,853,000
53.3 $31,000 $163,000 $302,000 $961,000 $4,135,000 $1,750,000 $7,342,000 $11,816,000
61.0 $31,000 $160,000 $396,000 $941,000 $4,723,000 $1,750,000 $8,001,000 $12,876,000

SUMMARY OF CRITICAL DIMENSIONS
PRECAST CONCRETE CAST-IN-PLACE CONCRETE
GIRDER DIMENSIONS T-BEAM/ COLUMN DIMENSIONS MAT FOUNDATION

SPAN TO P WIDTH DEPTH W EIGH T T-BM DEPTH C O L D IA C O L H T AREA THICKNESS
(Ml (mm) <kp) (mm) (mm) (mm) <M*2) (mm)

15.2 3610 1070 42800 1220 1680 10670 35.7 760
22.9 3610 1350 68700 1470 1850 10670 45.9 760
30.5 3610 1960 104900 1750 1980 10670 57.2 760
38.1 3610 2490 153100 2030 2130 10670 71.3 840
45.7 3610 3050 212600 2290 2240 10670 88.6 990
53.3 3610 3300 322500 2670 2390 10670 113.3 1140
61.0 3610 3610 455900 3100 2540 10670 143.2 1300

TYPE I - SINGLE COLUMN - GIRDER DEFL L/4000
COST COMPARISON CHART

TABLE 3-21



3.A
-116

COST OF STRUCTURE PER KILOMETER

SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN GIRDER GIRDER COST/KILOMETER COST/MILE
(M) FACILITIES & FINISHING &T-BEAM INSTALLLATION

15.2 $31,000 $220,000 $298,000 $1,350,000 $4,108,000 $1,750,000 $7,757,000 $12,483,000
22.9 $31,000 $193,000 $230,000 $1,194,000 $3,999,000 $1,750,000 $7,397,000 $11,904,000
30.5 $31,000 $180,000 $248,000 $1,121,000 $3,944,000 $1,750,000 $7,274,000 $11,706,000
38.1 $31,000 $172,000 $274,000 $1,040,000 $4,010,000 $1,750,000 $7^77,000 $11,711,000
45.7 $31,000 $167,000 $329,000 $1,005,000 $4,500,000 $1,750,000 $7,782,000 $12,524,000
53.3 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
61.0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

SUMMARY OF CRITICAL DIMENSIONS
PRECAST CONCRETE CAST-IN-PLACE CONCRETE
GIRDER DIMENSIONS T-BEAM/ COLUMN DIMENSIONS MAT FOUNDATION

SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COLDIA COLHT AREA THICKNESS
(Ml (mm) (mm) <ha» (mm) (mm) (mm) (MA2) (mm)

15.2 2790 2130 95000 1350 1750 10670 43.5 760
22.9 2790 2130 142500 1650 1930 10670 54.6 760
30.5 2790 2130 189900 1910 2110 10670 68.4 840
38.1 2790 2240 246400 2160 2180 10670 85.3 910

45.7 2790 2640 351500 2540 2340 10670 105.9 1070
53.3 #N/A #N/A #N/A #N/A #N/A #N/A #N/A ffN/A
61.0 #N/A #N/A #N/A m/ A #N/A #N/A #N/A #N/A

TYPE II- SINGLE COLUMN - GIRDER DEFL L/4000
COST COMPARISON CHART

TABLE 3-22 nvA Oue lo vshlde and shipping cwulralnu, glider could be be sized lor (Ms spani
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COST OF STRUCTURE PER KILOMETER

SPAN CONSTRUCTION SH E PREP FOUNDATION COLUMN GIRDER GIRDER COST/KILOMETER COST/MILE

<M) FACILITIES & FINISHING &T-BEAM INSTALLLATION

15.2 $31,000 $220,000 $298,000 $1,333,000 $3,339,000 $1,750,000 $6,971,000 $11,219,000

22.9 $31,000 $193,000 $230,000 $1,184,000 $3,320,000 $1,750,000 $6,708,000 $10,795,000

30.5 $31,000 $180,000 $248,000 $1,099,000 $3,562,000 $1,750,000 $6,870,000 $11,056,000

38.1 $31,000 $172,000 $274,000 $1,048,000 $3,935,000 $1,750,000 $7,210,000 $11,603,000

45.7 $31,000 $167,000 $329,000 $1,004,000 $4,262,000 $1,750,000 $7,543,000 $12,139,000

53.3 $31,000 $163,000 $390,000 $972,000 $4,602,000 $1,750,000 $7,908,000 $12,727,000

61.0 $31,000 $160,000 $457,000 $940,000 $5,001,000 $1,750,000 $8,339,000 $13,420,000

SUMMARY OF CRITICAL DIMENSIONS
PRECAST CONCRETE CAST-IN-PLACE CONCRETE
GIRDER DIMENSIONS T-BEAM/COLUMN DIMENSIONS MAT FOUNDATION

SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COL D U COL HT AREA THICKNESS
(M) (mm) (mm) (ka) (mm) (mm) (mm) !M»2) (mm)

15.2 3510 1070 42000 1300 1730 10670 39.9 760

22.9 3510 1370 68000 1570 1910 10670 50.7 760

30.5 3510 1830 112300 1880 2060 10670 66.9 840

38.1 3510 2340 177200 2210 2210 10670 85.3 910

45.7 3510 2740 250700 2570 2340 10670 105.9 1070

53.3 3510 3300 337700 2920 2460 10670 128.8 1220

61.0 3510 3660 445700 3280 2570 10670 156.1 1370

TYPE III- SINGLE COLUMN - GIRDER DEFL L/4000
COST COMPARISON CHART

TABLE 3-23
/
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COST OF STRUCTURE PER KILOMETER

SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN GIRDER GIRDER COST/KILOMETER COST/MILE

(M) FACILITIES & FINISHING &T-BEAM INSTALLLATION

15.2 $31,000 $220,000 $254,000 $1,314,000 $3,560,000 $1,750,000 $7,129,000 $11,473,000

22.9 $31,000 $193,000 $199,000 $1,169,000 $3,635,000 $1,750,000 $6,977,000 $11,228,000
30.5 $31,000 $180,000 $218,000 $1,099,000 $4,046,000 $1,750,000 $7,324,000 $11,787,000
38.1 $31,000 $172,000 $274,000 $1,048,000 $4,422,000 $1,750,000 $7,697,000 $12,387,000
45.7 $31,000 $167,000 $352,000 $1,009,000 $5,219,000 $1,750,000 $8,528,000 $13,725,000

53.3 $31,000 $163,000 $414,000 $980,000 $5,883,000 $1,750,000 $9,221,000 $14,840,000
61.0 $31,000 $160,000 $523,000 $947,000 $6,297,000 $1,750,000 $9,708,000 $15,624,000

SUMMARY OF CRITICAL DIMENSIONS

SPAN
(M)

PR EC A ST C O N C R ETE C A ST-IN -PLA C E C O N C R ET E
G IR D ER  D IM EN SIO N S T-B EA M / COLUM N D IM EN SIO N S M A T FO UND ATION

TOP WIDTH 
(mm)

DEPTH
(mm)

WEIGHT
(ksl

T-BM DEPTH 
(mm)

COL D U  
(mm)

COL HT 
(mm)

AREA
(M*2>

THICKNESS

15.2 3510 1070 50600 1270 1700 10670 37.9 760

22.9 3510 1320 84200 1570 1880 10670 49.5 760

30.5 3510 1730 140500 1880 2060 10670 65.5 840
38.1 3510 2290 206600 2210 2210 10670 85.3 910

45.7 3510 2640 322300 2640 2360 10670 111.5 1140

53.3 3510 3000 448200 3070 2510 10670 139.0 1300

61.0 3510 3530 563800 3430 2620 10670 171.9 1450

TYPE IV - SINGLE COLUMN - GIRDER DEFL L/4000
COST COMPARISON CHART

TABLE 3-24
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COST OF STRUCTURE PER KILOMETER

SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN GIRDER GIRDER COST/KILOMETER COST/MILE
(M) FACILITIES & FINISHING &T-BEAM INSTALLLATION

15.2 $31,000 $220,000 $298,000 $1,382,000 $4,344,000 $1,750,000 $8,025,000 $12,915,000
22.9 $31,000 $193,000 $264,000 $1,216,000 $4,281,000 $1,750,000 $7,735,000 $12,448,000
30.5 $31,000 $180,000 $306,000 $1,133,000 $4,507,000 $1,750,000 $7,907,000 $12,725,000
38.1 $31,000 $172,000 $395,000 $1,072,000 $4,966,000 $1,750,000 $8,386,000 $13,496,000
45.7 $31,000 $167,000 $483,000 $1,026,000 $5,537,000 $1,750,000 $8,994,000 $14,475,000
53.3 $31,000 $163,000 $598,000 $988,000 $5,880,000 $1,750,000 $9,410,000 $15,144,000
61.0 $31,000 $160,000 $674,000 $953,000 $6,577,000 $1,750,000 $10,145,000 $16,327,000

SUMMARY OF CRITICAL DIMENSIONS
PR EC A ST C O N C R ETE C A ST-IN -PLA C E C O N C R ET E
G IR D ER  D IM EN SIO N S T-B EA M / CO LU M N  D IM EN SIO N S M AT FO U N D A TIO N

SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COLDIA COL11T AREA TIHCKNESS
(M) (mm) (mm) <M)_______ (mm) (mm) (mm) <M»2) (mm)

15.2 4320 1070 65200 1470 1800 10670 45.9 760
22.9 4320 1140 100400 1780 1980 10670 61.3 760
30.5 4320 1600 154200 2130 2160 10670 80.5 910
38.1 4320 1470 237400 2510 2310 10670 105.9 1070
45.7 4320 2440 349500 2970 2460 10670 134.9 1300
53.3 4320 3020 453500 3350 2590 10670 164.9 1450
61.0 4320 3250 621400 3860 2720 10670 203.2 1600

TYPE V - SINGLE COLUMN - GIRDER DEFL L/4000
COST COMPARISON CHART

TABLE 3-25
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COST OF STRUCTURE PER KILOMETER

SPAN

(M)
CONSTRUCTION

FACILITIES

SITE PREP 

& FINISHING

FOUNDATION COLUMN 

& T-BEAM

GIRDER GIRDER

INSTALLLATION

COST/KILOMETER COST/MILE

15.2 $31,000 $220,000 $213,000 $926,000 $3,012,000 $1,750,000 $6,152,000 $9,900,000
22.9 $31,000 $193,000 $169,000 $869,000 $2,903,000 $1,750,000 $5,915,000 $9,519,000
30.5 $31,000 $180,000 $190,000 $826,000 $3,035,000 $1,750,000 $6,012,000 $9,675,000
38.1 $31,000 $172,000 $235,000 $807,000 $3,260,000 $1,750,000 $6,255,000 $10,066,000
45.7 $31,000 $167,000 $266,000 $789,000 $3,558,000 $1,750,000 $6,561,000 $10,559,000
53.3 $31,000 $163,000 $342,000 $775,000 $3,909,000 $1,750,000 $6,970,000 $11,217,000
61.0 $31,000 $160,000 $350,000 $764,000 $4,217,000 $1,750,000 $7,272,000 $11,703,000

SUMMARY OF CRITICAL DIMENSIONS

SPAN
(MI

PR EC A ST C O N C R ETE C A ST-IN -PLA C E C O N C R ET E
G IR D ER  D IM EN SIO N S T-B EA M /C O LU M N  D IM EN SIO N S M A T FO UND ATION

TOP WIDTH 
(mm)

DEPTH
(mm)

WEIGHT
___  <m>

T-BM DEPTH 
(mm)

COL DIA 
(mm)

COL I1T
(mm)

AREA
(MA2)

THICKNESS
(mm)

15.2 3610 1070 42800 1220 1120 10670 32.7 760
22.9 3610 1070 64200 1470 1240 10670 42.4 760
30.5 3610 1450 99200 1730 1320 10670 54.6 840
38.1 3610 1980 147400 2010 1420 10670 69.9 990
45.7 3610 3020 211800 2290 1500 10670 87.0 1070
53.3 3610 2570 293700 2570 1570 10670 107.8 1300
61.0 3610 3610 382200 2920 1650 10670 126.8 1370

TYPE I - SINGLE COLUMN - COLUMN DEFL H/100
COST COMPARISON CHART

TABLE 3-26
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COST OF STRUCTURE PER KILOMETER

SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN GIRDER GIRDER COST/KILOMETER COST/MILE
(M) FACILITIES & FINISHING & T-BEAM INSTALLLATION

15.2 $31,000 $220,000 $254,000 $949,000 $4,108,000 $1,750,000 $7,312,000 $11,767,000
22.9 $31,000 $193,000 $253,000 $884,000 $3,999,000 $1,750,000 $7,110,000 $11,442,000
30.5 $31,000 $180,000 $271,000 $838,000 $3,944,000 $1,750,000 $7,014,000 $11,288,000
38.1 $31,000 $172,000 $285,000 $817,000 . $4,010,000 $1,750,000 $7,065,000 $11,370,000
45.7 $31,000 $167,000 $339,000 $796,000 $4,287,000 $1,750,000 $7,370,000 $11,861,000
53.3 $31,000 $163,000 $487,000 $780,000 $4,699,000 $1,750,000 $7,910,000 $12,730,000
61.0 #N/A DN/A #N/A m/A #N/A m/A #N/A #N/A

SUMMARY OF CRITICAL DIMENSIONS
PRECAST CONCRETE CAST-IN-PLACE CONCRETE
GIRDER DIMENSIONS T-BEAM/COLUMN DIMENSIONS MAT FOUNDATION

SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COLDIA COLHT AREA THICKNESS<m (mm) (mm) ________Itsl_______ (mm) (mm) (mm) (M « 2 ) (mm)

15.2 2790 2130 95000 1370 1170 10670 40.1 760
22.9 2790 2130 142500 1650 1300 10670 53.3 840
30.5 2790 2130 189900 1910 1370 10670 66.9 910
38.1 2790 2240 246400 2160 1470 10670 80.5 1070
45.7 2790 2440 328300 2460 1550 10670 100.6 1220
53.3 2790 2720 437400 2820 1630 10670 128.8 1520
61.0 #N/A #N/A m/A #N/A m/A #N/A m/A #N/A

TYPE II- SINGLE COLUMN - COLUMN DEFL H/100
COST COMPARISON CHART

TABLE 3-27 ffVA-Due lo vehicle and shipping consiialnis, rdet cotfd be be sited lor IMs span
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COST OF STRUCTURE PER KILOMETER

SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN GIRDER GIRDER COST/K1LOMETER COST/MILE

(M) FACILITIES & FINISHING &T-BEAM INSTALLLATION

15.2 $31,000 $220,000 $254,000 $938,000 $3,339,000 $1,750,000 $6,532,000 $10,512,000

22.9 $31,000 $193,000 $199,000 $876,000 $3,252,000 $1,750,000 $6,301,000 $10,140,000

30.5 $31,000 $180,000 $238,000 $839,000 $3,446,000 $1,750,000 $6,484,000 $10,435,000
38.1 $31,000 $172,000 $285,000 $817,000 $3,804,000 $1,750,000 $6,859,000 $11,039,000
45.7 $31,000 $167,000 $339,000 $796,000 $4,065,000 $1,750,000 $7,148,000 $11,504,000
53.3 $31,000 $163,000 $439,000 $784,000 $4,532,000 $1,750,000 $7,699,000 $12,390,000

61.0 $31,000 $160,000 $507,000 $771,000 $4,834,000 $1,750,000 $8,053,000 $12,960,000

SUMMARY OF CRITICAL DIMENSIONS
PR EC A ST C O N C R ETE C A ST-IN -PLA C E C O N C R ETE
G IR D ER  D IM EN SIO N S T-B EA M / COLUM N D IM EN SIO N S M AT FO UND ATION

SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COLDIA COLHT AREA TIUCKNESS
(M> (mm) (mm) <m>_______ (mm) (mm) (mm) <M*» (mm)

15.2 3510 1070 42000 1300 1140 10670 36.8 760
22.9 3510 1140 64300 1570 1270 10670 47.1 760
30.5 3510 1700 103800 1850 1370 10670 62.7 910

38.1 3510 1910 165300 2160 1470 10670 80.5 1070

45.7 3510 2740 229200 2490 1550 10670 100.6 1220

53.3 3510 3070 328800 2870 1650 10670 126.7 1370
61.0 3510 3660 421400 3230 1730 10670 151.6 1520

TYPE III- SINGLE COLUMN - COLUMN DEFL H/100
COST COMPARISON CHART

TABLE 3-28 <
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COST OF STRUCTURE PER KILOMETER

SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN GIRDER GIRDER COST/KILOMETER COST/MILE

(M) FACILITIES & FINISHING &T-BEAM INSTALLLATION

15.2 $31,000 $220,000 $254,000 $952,000 $3,560,000 $1,750,000 $6,767,000 $10,890,000

22.9 $31,000 $193,000 $199,000 $867,000 $3,451,000 $1,750,000 $6,491,000 $10,446,000
30.5 $31,000 $180,000 $238,000 $839,000 $3,768,000 $1,750,000 $6,806,000 $10,953,000
38.1 $31,000 $172,000 $285,000 $824,000 $4,199,000 $1,750,000 $7,261,000 $11,686,000
45.7 $31,000 $167,000 $339,000 $800,000 $4,920,000 $1,750,000 $8,007,000 $12,886,000
53.3 $31,000 $163,000 $463,000 $783,000 $5,478,000 $1,750,000 $8,668,000 $13,950,000
61.0 $31,000 $160,000 $606,000 $772,000 $6,297,000 $1,750,000 $9,616,000 $15,476,000

SUMMARY OF CRITICAL DIMENSIONS
PRECAST CONCRETE CAST-IN-PLACE CONCRETE
GIRDER DIMENSIONS T-BEAM/ COLUMN DIMENSIONS MAT FOUNDATION

SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COLDIA COL HT AREA THICKNESS(M) (mm) (mm) m (mm) (mm) (mm) <M«2) (mm)

15.2 3510 1070 50600 1270 1170 10670 36.8 760
22.9 3510 1070 75800 1550 1240 10670 45.9 760
30.5 3510 1350 123600 1830 1370 10670 61.3 910
38.1 3510 1980 189700 2130 1500 10670 80.5 1070

45.7 3510 2240 295100 2570 1570 10670 104.1 1220

53.3 3510 2490 405200 2950 1650 10670 134.9 1450

61.0 3510 3530 563800 3430 1750 10670 169.5 1680

TYPE IV- SINGLE COLUMN - COLUMN DEFL H/100
COST COMPARISON CHART

TABLE 3-29 i
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COST O F STRUCTURE PER KILOM ETER

SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN GIRDER GIRDER COST/fOLOMETER COST/MILE
(M) FACILITIES & FINISHING &T-BEAM INSTALLLATION

15.2 $31,000 $220,000 $298,000 $974,000 $4,344,000 $1,750,000 $7,617,000 $12,259,000
22.9 $31,000 $193,000 $317,000 $890,000 $4,235,000 $1,750,000 $7,416,000 $11,935,000
30.5 $31,000 $180,000 $356,000 $856,000 $4,476,000 $1,750,000 $7,649,000 $12,310,000
38.1 $31,000 $172,000 $451,000 $828,000 $4,966,000 $1,750,000 $8,198,000 $13,194,000
45.7 $31,000 $167,000 $540,000 $804,000 $5,334,000 $1,750,000 $8,626,000 $13,882,000
53.3 $31,000 $163,000 $661,000 $789,000 $5,880,000 $1,750,000 $9,274,000 $14,925,000
61.0 $31,000 $160,000 $771,000 $777,000 $6,468,000 $1,750,000 $9,957,000 $16,024,000

SUMMARY OF CRITICA L DIMENSIONS
PRECAST CONCRETE CAST-IN-PLACE CONCRETE
GIRDER DIMENSIONS T-BEAM/ COLUMN DIMENSIONS MAT FOUNDATION

SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COLDIA COL HT AREA TIQCKNESS<M) (mm) (mm) ______ M ______ (mm) (mm) (mm) (MA2)

15.2 4320 1070 65200 1470 1220 10670 44.7 760
22.9 4320 1070 97800 1780 1320 10670 59.9 910
30.5 4320 1550 152000 2130 1450 10670 79.0 1070
38.1 4320 1470 237400 2510 1550 10670 105.9 1220
45.7 4320 2110 327400 2900 1630 10670 130.8 1450
53.3 4320 3020 453500 3350 1730 10670 164.9 1600
61.0 4320 3070 605500 3810 1830 10670 203.2 1830

TYPE V - SINGLE COLUMN - COLUMN DEFL H/I00
COST COMPARISON CHART

TABLE 3-30
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C O S T  O F  S T R U C T U R E  P E R  K IL O M E T E R

SPAN

(M)

CONSTRUCTION

FACILITIES

SITE PREP 

& FINISHING

FOUNDATION COLUMN 

& T-BEAM

GIRDER GIRDER

INSTALLLATION

COST/IOLOMETER COST/MILE

15.2 $31,000 $220,000 $254,000 $1,110,000 $3,012,000 $1,750,000 $6,377,000 $10,263,000

22.9 $31,000 $193,000 $169,000 $1,000,000 $2,903,000 $1,750,000 $6,046,000 $9,730,000

30.5 $31,000 $180,000 $173,000 - $946,000 $3,035,000 $1,750,000 $6,115,000 $9,841,000

38.1 $31,000 $172,000 $217,000 $906,000 $3,260,000 $1,750,000 $6,336,000 $10,197,000

45.7 $31,000 $167,000 $247,000 $880,000 $3,558,000 $1,750,000 $6,633,000 $10,675,000

53.3 $31,000 $163,000 $273,000 $860,000 $3,909,000 $1,750,000 $6,986,000 $11,243,000

61.0 $31,000 $160,000 $330,000 $844,000 $4,217,000 $1,750,000 $7,332,000 $11,800,000

S U M M A R Y  O F  C R IT IC A L  D IM E N S IO N S

SPAN
(M)

PRECAST CONCRETE CAST-IN-PLACE CONCRETE
GIRDER DIMENSIONS T-BEAM/ COLUMN DIMENSIONS MAT FOUNDATION

TO P WIDTH 
(mm)

DEPTH
(mm)

W EIGH T
(Hi)

T-BM DEPTH
(mm)

C O LD IA
(mm)

C O L  H T 
(mm)

AREA
<M»i)

THICKNESS
(mm)

15.2 3610 1070 42800 1220 1420 10670 34.6 760
22.9 3610 1070 64200 1470 1550 10670 43.5 760
30.5 3610 1450 99200 1730 1680 10670 55.9 760
38.1 3610 1980 147400 2010 1780 10670 69.9 910
45.7 3610 3020 211800 2290 1880 10670 87.0 990
53.3 3610 2570 293700 2570 1980 10670 105.9 1140
61.0 3610 3610 382200 2920 2080 10670 126.8 1300

TYPE I - SINGLE COLUMN - COLUMN DEFL H/250
COST COMPARISON CHART

TABLE 3-31
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C O S T  O F  S T R U C T U R E  P E R  K IL O M E T E R

SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN GIRDER GIRDER COST/KILOMETER COST/MILE

(M ) FACILITIES & FINISHING & T-BEAM INSTALLLATION

15.2 $31,000 $220,000 $254,000 $1,137,000 $4,108,000 $1,750,000 $7,500,000 $12,070,000

22.9 $31,000 $193,000 $230,000 $1,030,000 $3,999,000 $1,750,000 $7,233,000 $11,640,000

30.5 $31,000 $180,000 $271,000 $960,000 $3,944,000 $1,750,000 $7,136,000 $11,484,000

38.1 $31,000 $172,000 $297,000 $918,000 $4,010,000 $1,750,000 $7,178,000 $11,552,000

45.7 $31,000 $167,000 $318,000 $895,000 $4,287,000 $1,750,000 $7,448,000 $11,986,000
53.3 $31,000 $163,000 $414,000 $871,000 $4,699,000 $1,750,000 $7,928,000 $12,759,000
61.0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

S U M M A R Y  O F  C R IT IC A L  D IM E N S IO N S
PRECAST CONCRETE CAST-IN-PLACE CONCRETE
GIRDER DIMENSIONS T-BEAM/COLUMN DIMENSIONS MAT FOUNDATION

SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COLDIA COL HT AREA THICKNESS
(M ) (mm) (mm) (k l) (mm) (mm) (mm) (M *2) (mm)

15.2 2790 2130 95000 1370 1470 10670 40.1 760

22.9 2790 2130 142500 1650 1630 10670 53.3 760

30.5 2790 2130 189900 1910 1730 10670 68.4 910

38.1 2790 2240 246400 2160 1830 10670 85.3 990

45.7 2790 2440 328300 2460 1960 10670 100.6 1140

53.3 2790 2720 437400 2820 2060 10670 128.8 1300

61.0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

TYPE II- SINGLE COLUMN - COLUMN DEFL H/250
COST COMPARISON CHART

T A B L E  3 -3 2 ItVADue lo vehicle and shipping consl/alnls, girder could be be sited lor this span
/'
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C O S T  O F  S T R U C T U R E  P E R  K IL O M E T E R N.

SPAN
<M)

CONSTRUCTION
FACILITIES

SITE  PREP 
&  FINISHING

FOUNDATION COLUMN
& T-BEA M

GIRDER GIRD ER
INSTALLLATION

COST/KILOM ETER COST/MILE

15.2 $31,000 $220,000 $254,000 $1,124,000 $3,339,000 $1,750,000 $6,718,000 $10,812,000
22.9 $31,000 $193,000 $230,000 $1,021,000 $3,252,000 $1,750,000 $6,477,000 $10,424,000
30.5 $31,000 $180,000 $218,000 $961,000 $3,446,000 $1,750,000 $6,586,000 $10,599,000
38.1 $31,000 $172,000 $297,000 $926,000 $3,804,000 $1,750,000 $6,980,000 $11,233,000
45.7 $31,000 $167,000 $318,000 $894,000 $4,065,000 $1,750,000 $7,225,000 $11,628,000
53.3 $31,000 $163,000 $414,000 $870,000 $4,532,000 $1,750,000 $7,760,000 $12,489,000
61.0 $31,000 $160,000 $482,000 $851,000 $4,834,000 $1,750,000 $8,108,000 $13,049,000

S U M M A R Y  O F  C R IT IC A L  D IM E N S IO N S
PRECAST CONCRETE CAST-IN-PLACE CONCRETE
GIRDER DIMENSIONS T-BEAM/COLUMN DIMENSIONS MAT FOUNDATION

SPAN
(Ml

TOP WIDTH
(mm)

DEPTH
(mm)

WEIGHT
to )

T-BM DEPTH
(mm)

COLDIA
(mm)

COL HT
(mm) AREA(M»i) THICKNESS

15.2 3510 1070 42000 1300 1450 10670 37.9 760
22.9 3510 1140 64300 1570 1600 10670 50.7 760
30.5 3510 1700 103800 1850 1730 10670 62.7 840
38.1 3510 1910 165300 2160 1850 10670 83.6 990
45.7 3510 2740 229200 2490 1960 10670 100.6 1140
53.3 3510 3070 328800 2870 2060 10670 126.7 1300
61.0 3510 3660 421400 3230 2160 10670 151.6 1450

TYPE III - SINGLE COLUMN - COLUMN DEFL H/250
COST COMPARISON CHART

TABLE 3-33
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C O S T  O F  S T R U C T U R E  P E R  K IL O M E T E R

SPAN

(M)
CONSTRUCTION

FACILITIES

SITE PREP 

& FINISHING

FOUNDATION COLUMN 

A  T-BEAM

GIRDER GIRDER

INSTALLLATION

COST/KILOMETER COST/MILE

15.2 $31,000 $220,000 $254,000 $1,125,000 $3,560,000 $1,750,000 $6,940,000 $11,169,000
22.9 $31,000 $193,000 $199,000 $1,009,000 $3,451,000 $1,750,000 $6,633,000 $10,675,000
30.5 $31,000 $180,000 $218,000 $953,000 $3,768,000 $1,750,000 $6,900,000 $11,105,000
38.1 $31,000 $172,000 $265,000 $918,000 $4,199,000 $1,750,000 $7,335,000 $11,805,000
45.7 $31,000 $167,000 $318,000 $892,000 $4,920,000 $1,750,000 $8,078,000 $13,000,000
53.3 $31,000 $163,000 $439,000 $873,000 $5,478,000 $1,750,000 $8,734,000 $14,056,000
61.0 $31,000 $160,000 $606,000 $856,000 $6,297,000 $1,750,000 $9,700,000 $15,611,000

SUMMARY OF CRITICAL DIMENSIONS
PRECA ST CO N C R ETE C A ST-IN -PLA CE C O N C R ETE
G [RDER DIM ENSIOlVS T-B EA M /C O LU M N  DIM ENSION S M AT FOUNDATION

SPAN T O P  W IDTH DEPTH W EIG H T T-BM DEPTH C O L D IA C O L H T AREA THICKNESS
_______ (HI_______ (mm) (mm) _______ (H> (mm) (mra) (mm) (M«l)

15.2 3510 1070 50600 1270 1450 10670 36.8 760
22.9 3510 1070 75800 1550 1570 10670 47.1 760
30.5 3510 1350 123600 1830 1700 10670 61.3 840
38.1 3510 1980 189700 2130 1830 10670 80.5 990
45.7 3510 2240 295100 2570 1960 10670 104.1 1140
53.3 3510 2490 405200 2950 2080 10670 134.9 1370
61.0 3510 3530 563800 3430 2210 10670 171.9 1680

TYPE IV - SINGLE COLUMN - COLUMN DEFL H/250
COST COMPARISON CHART

TABLE 3-34
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COST OF STRUCTURE PER KILOMETER

SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN GIRDER GIRDER COST/KILOMETER COST/MILE
(M) FACILITIES & FINISHING &T-BEAM INSTALLLATION

15.2 $31,000 $220,000 $298,000 $1,167,000 $4,344,000 $1,750,000 $7,810,000 $12,569,000
22.9 $31,000 $193,000 $291,000 $1,050,000 $4,235,000 $1,750,000 $7,550,000 $12,151,000
30.5 $31,000 $180,000 $331,000 $981,000 $4,476,000 $1,750,000 $7,749,000 $12,471,000
38.1 $31,000 $172,000 $423,000 $938,000 $4,966,000 $1,750,000 $8,280,000 $13,326,000
45.7 $31,000 $167,000 $483,000 $909,000 $5,334,000 $1,750,000 $8,674,000 $13,960,000
53.3 $31,000 $163,000 $629,000 $879,000 $5,880,000 $1,750,000 $9,332,000 $15,019,000
61.0 $31,000 $160,000 $739,000 $860,000 $6,468,000 $1,750,000 $10,008,000 $16,107,000

SUMMARY OF CRITICAL DIMENSIONS
PR ECA ST C O N CRETE C A ST-IN -PLA CE C O N C R ETE
G IR D ER  DIM ENSIONS T-BEA M / COLUM N DIM ENSION S M AT FOUNDATION

SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COLDIA COLHT AREA TIUCKNESS
(M) ____ (sad____ _____Isas)____ (mm) (mm) (mm) (M*l)
15.2 4320 1070 65200 1470 1520 10670 44.7 760
22.9 4320 1070 97800 1780 1680 10670 61.3 840
30.5 4320 1550 152000 2130 1800 10670 79.0 990
38.1 4320 1470 237400 2510 1930 10670 105.9 1140
45.7 4320 2110 327400 2900 2060 10670 130.8 1300
53.3 4320 3020 453500 3350 2160 10670 164.9 1520
61.0 4320 3070 605500 3810 2290 10670 203.2 1750

TYPE V - SINGLE COLUMN - COLUMN DEFL H/250
COST COMPARISON CHART

TABLE 3-3S
/
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C O S T  O F  S T R U C T U R E  P E R  K IL O M E T E R -

SPAN

<M)
CONSTRUCTION

FACILITIES

SITE PREP 

& FINISHING

FOUNDATION COLUMN

&T-BEAM

GIRDER GIRDER

INSTALLLATTON

COST/HLOMETER COST/MILE

15.2 $31,000 $220,000 $298,000 $1,586,000 $3,012,000 $1,750,000 $6,897,000 $11,099,000
22.9 $31,000 $193,000 $230,000 $1,366,000 $2,903,000 $1,750,000 $6,473,000 $10,417,000
30.5 $31,000 $180,000 $198,000 $1,259,000 $3,035,000 $1,750,000 $6,453,000 $10,385,000
38.1 $31,000 $172,000 $180,000 $1,183,000 $3,260,000 $1,750,000 $6,576,000 $10,583,000
45.7 $31,000 $167,000 $228,000 $1,133,000 $3,558,000 $1,750,000 $6,867,000 $11,051,000
53.3 $31,000 $163,000 $262,000 $1,097,000 $3,909,000 $1,750,000 $7,212,000 $11,606,000
61.0 $31,000 $160,000 $320,000 $1,058,000 $4,217,000 $1,750,000 $7,536,000 $12,128,000

SUMMARY OF CRITICAL DIMENSIONS
PRECA ST CO N C R ETE C A ST-IN -PLA CE C O N C R ETE
G IR D ER  DIM ENSIONS T-BEA M / COLUM N DIM ENSIONS M AT FOUNDATION

SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COL D U COLHT AREA THICKNESS
(U> <— ) (mra) (ki> (mm) (mm) (mm) (M*ai (mm)

15.2 3610 1070 42800 1220 2010 10670 37.4 760
22.9 3610 1070 64200 1470 2180 10670 48.1 760
30.5 3610 1450 99200 1730 2360 10670 58.5 760
38.1 3610 1980 147400 2010 2510 10670 71.3 760
45.7 3610 3020 211800 2290 2670 10670 90.3 910
53.3 3610 2570 293700 2570 2820 10670 109.6 990
61.0 3610 3610 382200 2920 2950 10670 130.8 1140

TYPE I - SINGLE COLUMN - COLUMN DEFL H/750
COST COMPARISON CHART

TABLE 3-36
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COST OF STRUCTURE PER KILOMETER

SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN GIRDER GIRDER COST/KILOMETER COST/M aE

(M) FACILITIES & FINISHING &T-BEAM INSTALLLATION

15.2 $31,000 $220,000 $298,000 $1,672,000 $4,108,000 $1,750,000 $8,079,000 $13,002,000
22.9 $31,000 $193,000 $264,000 $1,439,000 $3,999,000 $1,750,000 $7,676,000 $12,353,000
30.5 $31,000 $180,000 $226,000 $1,301,000 $3,944,000 $1,750,000 $7,432,000 $11,961,000
38.1 $31,000 $172,000 $251,000 $1,219,000 $4,010,000 $1,750,000 $7,433,000 $11,962,000
45.7 $31,000 $167,000 $305,000 $1,152,000 $4,287,000 $1,750,000 $7,692,000 $12,379,000
53.3 $31,000 $163,000 $365,000 $1,108,000 $4,699,000 $1,750,000 $8,116,000 $13,061,000
61.0 #N/A #N/A #N/A #N/A #N/A #N /A #N/A #N/A

SUMMARY OF CRITICAL DIMENSIONS
PRECA ST C O N C R ETE C A ST-IN -PLA C E C O N C R ETE
G IR D ER  DIM ENSIONS T-BEA M / COLUM N DIM ENSION S M AT FOUNDATION

SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COL DIA COLHT AREA THICKNESS
IM) fmm) Imm) (lx) fmm) (mm) fmm) (M*2) fmm)

15.2 2790 2130 95000 1350 2110 10670 43.5 760
22.9 2790 2130 142500 1650 2310 10670 58.5 760
30.5 2790 2130 189900 1910 2460 10670 69.9 760
38.1 2790 2240 246400 2160 2620 10670 85.3 840
45.7 2790 2440 328300 2460 2740 10670 105.9 990
53.3 2790 2720 437400 2820 2900 10670 128.8 1140
61.0 #N/A #N/A #N/A #N/A #N/A #N /A #N/A #N/A

TYPE II- SINGLE COLUMN - COLUMN DEFL H/750
COST COMPARISON CHART

TABLE 3-37 itVA Oue lo voHdo and atfepInQ eonttrilnli, glrdor could bo bo ibed for Mi ipin
i
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COST OF STRUCTURE PER KILOMETER

SPAN

(M)
CONSTRUCTION

FACILITIES

SITE PREP 

& FINISHING

FOUNDATION COLUMN 

& T-BEAM

GIRDER GIRDER

INSTALLLATION
COST/HLOMETER COST/MII.E

15.2 $31,000 $220,000 $345,000 $1,627,000 $3,339,000 $1,750,000 $7,312,000 $11,767,000
22.9 $31,000 $193,000 $230,000 $1,410,000 $3,252,000 $1,750,000 $6,866,000 $11,050,000
30.5 $31,000 $180,000 $226,000 $1,291,000 $3,446,000 $1,750,000 $6,924,000 $11,143,000
38.1 $31,000 $172,000 $274,000 $1,219,000 $3,804,000 $1,750,000 $7,250,000 $11,668,000
45.7 $31,000 $167,000 $305,000 $1,160,000 $4,065,000 $1,750,000 $7,478,000 $12,035,000
53.3 $31,000 $163,000 $365,000 $1,113,000 $4,532,000 $1,750,000 $7,954,000 $12,801,000
61.0 $31,000 $160,000 $431,000 $1,071,000 $4,834,000 $1,750,000 $8,277,000 $13,321,000

SUMMARY OF CRITICAL DIMENSIONS

SPAN
(M>

PRECA ST C O N C R ETE C A ST-IN -PLA CE C O N C R ETE
G IR D ER  DIM ENSION S T-BEA M / COLUM N DIM ENSIONS M AT FOUNDATION

TOP WIDTH 
(mm)

DEPTH
(mni)

WEIGHT
(ki)

T-BM DEPTH
(mm)

COLDIA
(mm)

COLHT
(mm)

AREA
<M»»

THICKNESS
(mm)

15.2 3510 1070 42000 1300 2060 10670 41.6 760
22.9 3510 1140 64300 1570 2260 10670 52.0 760
30.5 3510 1700 103800 1850 2440 10670 66.9 760
38.1 3510 1910 165300 2160 2620 10670 85.3 910
45.7 3510 2740 229200 2490 2770 10670 104.1 990
53.3 3510 3070 328800 2870 2920 10670 128.8 1140
61.0 3510 3660 421400 3230 3050 10670 153.8 1300

TYPE III - SINGLE COLUMN - COLUMN DEFL H/750
COST COMPARISON CHART

TABLE 3-38
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C O S T  O F  S T R U C T U R E  P E R  K IL O M E T E R

SPAN

|M)
CONSTRUCTION

FACILITIES

SITE PREP 

& FINISHING

FOUNDATION COLUMN

&T-BEAM

GIRDER GIRDER

INSTALLLATION

COST/KILOMETER COST/MILE

15.2 $31,000 $220,000 $298,000 $1,605,000 $3,560,000 $1,750,000 $7,464,000 $12,012,000
22.9 $31,000 $193,000 $230,000 $1,394,000 $3,451,000 $1,750,000 $7,049,000 $11,344,000
30.5 $31,000 $180,000 $198,000 $1,279,000 $3,768,000 $1,750,000 $7,206,000 $11,597,000
38.1 $31,000 $172,000 $224,000 $1,209,000 $4,199,000 $1,750,000 $7,585,000 $12,207,000
45.7 $31,000 $167,000 $276,000 $1,165,000 $4,920,000 $1,750,000 $8,309,000 $13,372,000
53.3 $31,000 $163,000 $365,000 $1,117,000 $5,478,000 $1,750,000 $8,904,000 $14,330,000
61.0 $31,000 $160,000 $496,000 $1,082,000 $6,297,000 $1,750,000 $9,816,000 $15,797,000

S U M M A R Y  O F  C R IT IC A L  D IM E N S IO N S

SPAN
(M)

PR EC A ST C O N C R E T E C A ST-IN -PL A C E  C O N C R E T E

G IR D ER  D IM EN SIO N S T -B EA M / C O LU M N  D IM EN SIO N S M A T  FO UND ATION

TOP WIDTH
(mm)

DEPTH
(mm)

WEIGHT
(lu)

T-BM DEPTH 
(mm)

COL DIA
(mm)

COL HT 
(mm)

AREA
(M*M

THICKNESS
(mm)

15.2 3510 1070 50600 1270 2030 10670 39.9 760

22.9 3510 1070 75800 1550 2240 10670 50.7 760

30.5 3510 1350 123600 1830 2410 10670 64.1 760

38.1 3510 1980 189700 2130 2590 10670 82.1 840

45.7 3510 2240 295100 2570 2790 10670 105.9 990

53.3 3510 2490 405200 2950. 2950 10670 134.9 1140

61.0 3510 3530 563800 3430 3120 10670 169.5 1370

TYPE IV - SINGLE COLUMN - COLUMN DEFL H/750
COST COMPARISON CHART

TABLE 3-39
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COST OF STRUCTURE PER KILOMETER

SPAN

(M)
CONSTRUCTION

FACILITIES

SITE PREP 

& FINISHING

FOUNDATION COLUMN

&T-BEAM

GIRDER GIRDER

INSTALLLA1TON

COST/fOLOMETER COSTO1ILE

15.2 $31,000 $220,000 $298,000 ■ $1,708,000 $4,344,000 $1,750,000 $8,351,000 $13,440,000
22.9 $31,000 $193,000 $264,000 $1,464,000 $4,235,000 $1,750,000 $7,937,000 $12,774,000
30.5 $31,000 $180,000 $280,000 $1,340,000 $4,476,000 $1,750,000 $8,057,000 $12,967,000
38.1 $31,000 $172,000 $366,000 $1,252,000 $4,966,000 $1,750,000 $8,537,000 $13,739,000
45.7 $31,000 $167,000 $426,000 $1,183,000 $5,334,000 $1,750,000 $8,891,000 $14,309,000
53.3 $31,000 $163,000 $566,000 $1,135,000 $5,880,000 $1,750,000 $9,525,000 $15,329,000
61.0 $31,000 $160,000 $642,000 $1,088,000 $6,468,000 $1,750,000 $10,139,000 $16,317,000

SUMMARY OF CRITICAL DIMENSIONS
PR ECA ST CO N C R ETE C A ST-IN -PLA CE C O N C R ETE
G1 RDER DIM ENSIOI4S T-B EA M /C O LU M N  D IM ENSION S M AT FOUNDATION

SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COL DIA COLHT AREA THICKNESS(Mi (mm) ____ Icsl____ (-*> (mm) (nun) (mm) <M*1)

15.2 4320 1070 65200 1470 2160 10670 47.1 760
22.9 4320 1070 97800 1780 2360 10670 62.7 760
30.5 ' 4320 1550 152000 2130 2570 10670 80.5 840
38.1 4320 1470 237400 2510 2740 10670 105.9 990
45.7 4320 2110 327400 2900 2900 10670 130.8 1140
53.3 4320 3020 453500 3350 3070 10670 164.9 1370
61.0 4320 3070 605500 3810 3230 10670 203.2 1520

TYPE V - SINGLE COLUMN - COLUMN DEFL H/750
COST COMPARISON CHART

TABLE 3-40
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C O S T  O F  S T R U C T U R E  P E R  K IL O M E T E R

SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN GIRDER GIRDER COST/HLOMETER COST/MILE

(M) FACILITIES & FINISHING &T-BEAM INSTALLLATION

15.2 $31,000 $220,000 $298,000 $1,583,000 $3,012,000 $1,750,000 • $6,894,000 $11,095,000
22.9 $31,000 $193,000 $230,000 $1,362,000 $2,903,000 $1,750,000 $6,469,000 $10,411,000
30.5 $31,000 $180,000 $226,000 $1,237,000 $3,035,000 $1,750,000 $6,459,000 $10,395,000
38.1 $31,000 $172,000 $228,000 $1,160,000 $3,260,000 $1,750,000 $6,601,000 $10,623,000
45.7 $31,000 $167,000 $311,000 $1,112,000 $3,620,000 $1,750,000 $6,991,000 $11,251,000
53.3 $31,000 $163,000 $373,000 $1,071,000 $3,987,000 $1,750,000 $7,375,000 $11,869,000
61.0 $31,000 $160,000 $440,000 $1,035,000 $4,599,000 $1,750,000 $8,015,000 $12,899,000

S U M M A R Y  O F  C R IT IC A L  D IM E N S IO N S
PR EC A ST C O N C R E T E C A ST-IN -PL A C E  C O N C R E T E

G IR D E R  D IM EN SIO N S T -B EA M /C O L U M N  D IM EN SIO N S M A T FOUND ATION

SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COL D U COLHT AREA THICKNESS
(Ml (mm) (mm) «■ *> (mm) (mm) (nun) <M»M (mm)

15.2 3610 1070 42800 1240 2010 10670 47.1 760
22.9 3610 1070 64200 1520 2180 10670 59.8 760
30.5 3610 1450 99200 1850 2340 10670 74.3 760
38.1 3610 1980 147400 2210 2490 10670 92.0 760
45.7 3610 3230 218600 2670 2670 10670 117.1 910
53.3 3610 2820 303600 3050 2820 10670 143.2 1070
61.0 3610 3200 437700 3630 3000 10670 178.8 1220

TYPE I - SINGLE COLUMN - ZONE 4 SEISMIC
COST COMPARISON CHART

TABLE 3-41
/
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C O S T  O F  S T R U C T U R E  P E R  K IL O M E T E R

SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN G IRD ER GIRDER COST/K ILO M ETER C aST /M IL E
(M) FA CILITIES &  FINISHING & T-B EA M INSTALLLATION

15.2 $31,000 $220,000 $396,000 $1,680,000 $4,108,000 $1,750,000 $8,185,000 $13,172,000
22.9 $31,000 $193,000 $339,000 $1,422,000 $3,999,000 $1,750,000 $7,734,000 $12,447,000
30.5 $31,000 $180,000 $285,000 $1,283,000 $3,944,000 $1,750,000 $7,473,000 $12,027,000
38.1 $31,000 $172,000 $338,000 $1,194,000 $4,158,000 $1,750,000 $7,643,000 $12,300,000
45.7 $31,000 $167,000 $435,000 $1,131,000 $4,526,000 $1,750,000 $8,040,000 $12,939,000
53.3 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
61.0 #N/A #N/A #N/A #N/A . #N/A #N/A #N/A #N/A

S U M M A R Y  O F  C R IT IC A L  D IM E N S IO N S
PRECAST CONCRETE CAST-IN-PLACE CONCRETE
GIRDER DIMENSIONS T-BEAM/ COLUMN DIMENSIONS MAT FOUNDATION

SPAN T O P W IDTH DEPTH W EIG H T T-BM DEPTH C O L  DIA C O L H T AREA THICKNESS
(Ml________ ________ ____________ (mm) _________ini_________ ________ iHHSl________ (mm) (mud (M«i) (mm)

15.2 2790 2130 95000 1500 2130 10670 58.5 760
22.9 2790 2130 142500 1850 2310 10670 75.8 760
30.5 2790 2130 189900 2160 2460 10670 90.3 760
38.1 2790 2390 259900 2540 2620 10670 111.5 910
45.7 2790 2540 354400 2970 2770 10670 141.0 1070
53.3 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
61.0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

T Y P E  II -  SIN G LE COLUM N ■ ZONE 4 SEISM IC
CO ST COM PARISON CH A R T

TABLE 3-42 ♦ WA-Due lo vehfcte and shaping oomlralnli, girder ootM be be sized for Mb span
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C O S T  O F  S T R U C T U R E  P E R  K IL O M E T E R

SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN G IRD ER G IRD ER COST/KILOM ETER COST/M ILE
(M) FA CILITIES &  FINISHING A T -B EA M INSTALLLATION

15.2 $31,000 $220,000 $345,000 $1,644,000 $3,339,000 $1,750,000 $7,329,000 $11,795,000
22.9 $31,000 $193,000 $301,000 $1,402,000 $3,252,000 $1,750,000 $6,929,000 $11,151,000
30.5 $31,000 $180,000 $285,000 $1,277,000 $3,446,000 $1,750,000 $6,969,000 $11,216,000
38.1 $31,000 $172,000 $338,000 $1,198,000 $3,842,000 $1,750,000 $7,331,000 $11,798,000
45.7 $31,000 $167,000 $370,000 $1,132,000 $4,157,000 $1,750,000 $7,607,000 $12,242,000
53.3 $31,000 $163,000 $472,000 $1,077,000 $4,695,000 $1,750,000 $8,188,000 $13,177,000
61.0 $31,000 $160,000 $622,000 $1,054,000 $5,492,000 $1,750,000 $9,109,000 $14,660,000

SUMMARY OF CRITICAL DIMENSIONS
PRECAST CONCRETE CAST-IN-PLACE CONCRETE
GIRDER DIMENSIONS T-BEAM/COLUMN DIMENSIONS MAT FOUNDATION

SPAN TOP WIDTH DEPTH W EIG H T T-BM DEPTH COLDIA COLHT AREA THICKNESS
(M> _______ _______ te a l_______ (kit (mm) (mnj (mm) (M 'l)

15.2 3510 1070 42000 1370 2080 10670 53.3 760

22.9 3510 1140 64300 1680 2260 10670 68.4 760
30,5 3510 1700 103800 2060 2440 10670 87.0 760

38.1 3510 2030 168800 2490 2620 10670 111.5 910

45.7 3510 2740 239200 2950 2770 10670 134.9 990

53.3 3510 3610 349600 3510 2920 10670 169.5 1140
61.0 3510 3580 517100 4140 3180 10670 218.5 1370

TYPE III - SINGLE COLUMN - ZONE 4 SEISMIC
COST COMPARISON CHART

TABLE 3-43
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C O S T  O F  S T R U C T U R E  P E R  K IL O M E T E R

SPAN CONSTRUCTION SITE PREP FOUNDATION COLUM N GIRD ER G IR D ER COST/KILOM ETER C O S T /M a E
( M ) FACILITIES &  FINISHING f t  T-BEAM INSTA LLLA TIO N

15.2 $31,000 $220,000 $345,000 $1,622,000 $3,560,000 $1,750,000 $7,528,000 $12,115,000
22.9 $31,000 $193,000 $264,000 $1,388,000 $3,451,000 $1,750,000 $7,077,000 $11,389,000
30.5 $31,000 $180,000 $255,000 $1,267,000 $3,768,000 $1,750,000 $7,251,000 $11,669,000
38.1 $31,000 $172,000 $310,000 $1,188,000 $4,263,000 $1,750,000 $7,714,000 $12,415,000
45.7 $31,000 $167,000 $435,000 $1,143,000 $5,200,000 $1,750,000 $8,726,000 $14,043,000
53.3 $31,000 $163,000 $503,000 $1,085,000 $5,863,000 $1,750,000 $9,395,000 $15,120,000
61.0 $31,000 $160,000 $656,000 $1,039,000 $6,721,000 $1,750,000 $10,357,000 $16,668,000

SUMMARY OF CRITICAL DIMENSIONS
PRECAST CONCRETE CAST-IN-PLACE CONCRETE
GIRDER DIMENSIONS T-BEAM/COLUMN DIMENSIONS MAT FOUNDATION

SPAN T O P WIDTH DEPTH W EIG H T T-BM DEPTH C O L D IA C O L H T AREA THICKNESS
(M) (mm) (mm) (kt) (mm) (mm) (mm) (M»2) (mm)

15.2 3510 1070 50600 1350 2060 10670 52.0 760
22.9 3510 1070 75800 1630 2240 10670 65.5 760
30.5 3510 1350 123600 2010 2410 10670 83.7 760
38.1 3510 1910 194500 2460 2590 10670 107.8 840
45.7 3510 2620 320600 3070 2820 10670 145.3 1070

,53.3 3510 2970 446000 3630 2970 10670 176.5 1220
61.0 3510 3730 615200 4290 3150 10670 226.3 1450

TYPE IV - SINGLE COLUMN - ZONE 4 SEISMIC
COST COMPARISON CHART

TABLE 3-44
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C O S T  O F  S T R U C T U R E  P E R  K IL O M E T E R

SPAN
(M)

CONSTRUCTION
FACILITIES

SITE  PREP 
A  FINISHING

FOUNDATION COLUMN
A T -B EA M

GIRDER GIRD ER
IN S T A L L A T IO N

C O ST/H L O M ET E R COST/M ILE

15.2 531,000 $220,000 $451,000 $1,745,000 $4,344,000 $1,750,000 $8,541,000 $13,746,000
22.9 $31,000 $193,000 $381,000 $1,464,000 $4,235,000 $1,750,000 $8,054,000 $12,962,000
30.5 $31,000 $180,000 $388,000 $1,318,000 $4,476,000 $1,750,000 $8,143,000 $13,105,000
38.1 $31,000 $172,000 $485,000 $1,234,000 $4,997,000 $1,750,000 $8,669,000 $13,952,000
45.7 $31,000 $167,000 $587,000 $1,153,000 $5,459,000 $1,750,000 $9,147,000 $14,721,000
53.3 $31,000 $163,000 $750,000 $961,000 $6,168,000 $1,750,000 $9,823,000 $15,809,000
61.0 $31,000 $160,000 $947,000 $1,048,000 $7,115,000 $1,750,000 $11,051,000 $17,785,000

SUMMARY OF CRITICAL DIMENSIONS
PRECAST CONCRETE CAST-IN-PLACE CONCRETE
GIRDER DIMENSIOlVS T-BEAM/COLUMN DIMENSIONS MAT FOUNDATION

SPAN T O P  W IDTH DEPTH W EIG H T T-BM DEPTH C O L DIA C O L H T AREA THICKNESS(Ml (mm) (mm) (HI (mm) (nun) (mm) <M»»

15.2 4320 1070 65200 1600 2210 10670 66.9 760
22.9 4320 1070 97800 1980 2390 10670 85.3 760
30.5 4320 1550 152000 2410 2570 10670 107.8 840
38.1 4320 1520 240300 2920 2770 10670 141.0 990
45.7 4320 2310 341000 3480 2920 10670 171.9 1220
53.3 4320 2570 490200 4090 2620 10670 215.9 1450
61.0 4320 3200 699700 4880 3330 10670 276.5 1600

TYPE V ■ SINGLE COLUMN - ZONE 4 SEISMIC
COST COMPARISON CHART

TABLE 3-45
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COST OF STRUCTURE PER KILOMETER

SPAN CONSTRUCTION SIT E  PR E P FOUNDATION COLUM N GIRDER G IRD ER C O ST/H L O M ET E R COST/M ILE
<w>_______ FACILITIES &  FINISHING & T-B EA M INSTA LLLA TIO N

15.2 $31,000 $220,000 $254,000 $1,297,000 $3,012,000 $1,750,000 $6,564,000 $10,563,000
22.9 $31,000 $193,000 $199,000 $1,160,000 $2,903,000 $1,750,000 $6,236,000 $10,036,000
30.5 $31,000 $180,000 $173,000 $1,072,000 $3,035,000 $1,750,000 $6£41,000 $10,044,000
38.1 $31,000 $172,000 $198,000 $1,026,000 $3,502,000 $1,750,000 $6,679,000 $10,749,000
45.7 $31,000 $167,000 $247,000 $984,000 $3,503,000 $1,750,000 $6,682,000 $10,753,000
53.3 $31,000 $163,000 $282,000 $958,000 $3,870,000 $1,750,000 $7,054,000 $11,352,000
61.0 $31,000 $160,000 $311,000 $930,000 $4,154,000 $1,750,000 $7,336,000 $11,806,000

SUMMARY OF CRITICAL DIMENSIONS
PRECA ST CO N C R ETE C A ST-IN -PLA C E C O N C R ETE
G [RDER DIM ENSIOlMS T-BEA M / COLUM N D IM ENSION S M AT FOUNDATION

SPAN T O P  W IDTH DEPTH W EIGH T T-BM  DEPTH C O L D IA C O L H T AREA THICKNESS
(W _______ lass1_______ _______ im s!i_______ _________<n> (mm) (mm) (nun) <M«M

15.2 3610 1070 42800 1220 1680 10670 35.7 760
22.9 3610 1070 64200 1470 1850 10670 44.7 760
30.5 3610 1450 99200 1730 1980 10670 55.9 760
38.1 3610 1570 169400 2060 2130 10670 74.3 840
45.7 3610 2840 205800 2260 2240 10670 88.6 990
53.3 3610 2440 288700 2570 2360 10670 107.8 1070
61.0 3610 3400 373100 2900 2460 10670 126.8 1220

TYPE I - SINGLE COLUMN - 55158 kPa GIRDER CONCRETE
COST COMPARISON CHART

TABLE 3-46
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COST OF STRUCTURE PER KILOMETER

SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN GIRDER GIRDER COST/K1LOMETER COST/M ttE

<•■> FACILITIES & FINISHING & T-BEAM INSTALLLATION

15.2 $31,000 $220,000 $298,000 $1,348,000 $4,108,000 $1,750,000 $7,755,000 $12,480,000

22.9 $31,000 $193,000 $230,000 $1,194,000 $3,999,000 $1,750,000 $7,397,000 $11,904,000

30.5 $31,000 $180,000 $248,000 $1,098,000 $3,944,000 $1,750,000 $7,251,000 $11,669,000
38.1 $31,000 $172,000 $274,000 $1,040,000 $4,010,000 $1,750,000 $7,277,000 $11,711,000

45.7 $31,000 $167,000 $297,000 $1,001,000 $4,230,000 $1,750,000 $7,476,000 $12,031,000

53.3 $31,000 $163,000 $390,000 $969,000 $4,699,000 $1,750,000 $8,002,000 $12,878,000

61.0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

SUMMARY OF CRITICAL DIMENSIONS
PRECA ST C O N C R ETE C A ST-IN -PLA C E C O N C R ETE
G IR D ER  DIM ENSIONS T-B EA M / COLUM N DIM ENSIONS M AT FOUNDATION

SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COL DIA COLHT AREA THICKNESS
(M) (mm) (ram) (ki) (mm) (mm) (mm) (M«i) (mm)

15.2 2790 2130 95000 1370 1750 10670 43.5 760

22.9 2790 2130 142500 1650 1930 10670 54.6 760

30.5 2790 2130 189900 1910 2060 10670 68.4 840

38.1 2790 2240 246400 2160 2180 10670 85.3 910

45.7 2790 2390 322100 2440 2310 10670 100.6 1070

53.3 2790 2720 437400 2820 2440 10670 128.8 1220

61.0 #N/A #N/A m /A #N/A #N/A #N/A #N/A #N/A

TYPE II ■ SINGLE COLUMN -  55158 kPa GIRDER CONCRETE
COST COMPARISON CHART

TABLE 3-47 ffVA-Doa to veNde and shipping oomUalrti, girder could be be shed for this span
/



3.A
-142

JJ

///J M /k £ £ £  1 ^

COST OF STRUCTURE PER KILOMETER

SPAN CONSTRUCTION SIT E  PR E P FOUNDATION COLUM N GIRDER G IRD ER COST/KILOM ETER C O S T /M a E
(M) FACILITIES &  FINISHING & T-B EA M INSTA LLLA TIO N

15.2 $31,000 $220,000 $298,000 $1,333,000 $3,339,000 $1,750,000 $6,971,000 $11,219,000
22.9 $31,000 $193,000 $230,000 $1,169,000 $3,252,000 $1,750,000 $6,625,000 $10,662,000
30.5 $31,000 $180,000 $226,000 $1,100,000 $3,445,000 $1,750,000 $6,732,000 $10,834,000
38.1 $31,000 $172,000 $274,000 $1,040,000 $3,789,000 $1,750,000 $7,056,000 $11,356,000
45.7 $31,000 $167,000 $329,000 $999,000 $4,026,000 $1,750,000 $7,302,000 $11,751,000
53.3 $31,000 $163,000 $355,000 $967,000 $4,532,000 $1,750,000 $7,798,000 $12,550,000
61.0 $31,000 $160,000 $457,000 $942,000 $4,798,000 $1,750,000 $8,138,000 $13,097,000

SUMMARY OF CRITICAL DIMENSIONS
PRECA ST C O N C R ETE C A ST-IN -PLA CE C O N C R ETE
G IR D ER  DIM ENSIONS T-B EA M /C O LU M N  D IM ENSION S M AT FOUNDATION

SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COLDIA COLHT AREA THICKNESS
(MI (mm) ___ :___ <■"*">_____- ________M _______ (mm) <nwi) (mm) (M *1) (mm)

15.2 3510 1070 42000 1300 1730 10670 39.9 760
22.9 3510 1140 64300 1570 1880 10670 50.7 760
30.5 3510 1600 103700 1850 2060 10670 65.4 760
38.1 3510 1850 163900 2160 2180 10670 83.6 910
45.7 3510 2620 225000 2490 2310 10670 102.2 1070
53.3 3510 3070 328800 2870 2440 10670 126.8 1220
61.0 3510 3660 416200 3230 2570 10670 151.6 1370

TYPE III - SINGLE COLUMN - 55158 kPa GIRDER CONCRETE
COST COMPARISON CHART

TABLE 3-48
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COST OF STRUCTURE PER KILOMETER

SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN GIRD ER G IRD ER COST/KILOM ETER COST/M ILE
<■ >_______ FACILITIES & FINISHING & T-B EA M INSTALLLATION

15.2 $31,000 $220,000 $254,000 $1,314,000 $3,560,000 $1,750,000 $7,129,000 $11,473,000
22.9 $31,000 $193,000 $199,000 $1,171,000 $3,451,000 $1,750,000 $6,795,000 $10,936,000
30.5 $31,000 $180,000 $198,000 $1,090,000 $3,694,000 $1,750,000 $6,943,000 $11,174,000
38.1 $31,000 $172,000 $244,000 $1,042,000 $4,124,000 $1,750,000 $7,363,000 $11,850,000
45.7 $31,000 $167,000 $297,000 $1,005,000 $4,845,000 $1,750,000 $8,095,000 $13,028,000
53.3 $31,000 $163,000 $390,000 $973,000 $5,336,000 $1,750,000 $8,643,000 $13,910,000
61.0 $31,000 $160,000 $482,000 $949,000 $6,135,000 $1,750,000 $9,507,000 $15,300,000

SUMMARY OF CRITICAL DIMENSIONS
PRECA ST C O N C R ETE C A ST-IN -PLA CE C O N C R ETE
G IRD ER D IM ENSION S T-BEA M / COLUM N D IM ENSION S M AT FOUNDATION

SPAN T O P  W IDTH DEPTH W EIG H T T-BM  DEPTH C O L DIA C O L  HT AREA THICKNESS
(M) (mm) (mm) (hi) (mm) (mm) (mm) (M»» (mm)

15.2 3510 1070 50600 1270 1700 10670 37.9 760
22.9 3510 1070 75800 1550 1880 10670 48.3 760
30.5 3510 1240 119200 1830 2030 10670 62.7 760
38.1 3510 1880 184000 2130 2180 10670 80.5 910
45.7 3510 2130 288300 2540 2340 10670 104.1 1070
53.3 3510 2310 390100 2900 2460 10670 132.9 1220
61.0 3510 3330 544100 3380 2620 10670 165.0 1450

TYPE IV - SINGLE COLUMN - 55158 kPa GIRDER CONCRETE
COST COMPARISON CHART

TABLE 3-49



3.A
-144

COST OF STRUCTURE PER KILOMETER
SPAN CONSTRUCTION SIT E  PREP FOUNDATION COLUMN GIRD ER GIRD ER C O ST/H L O M ET E R C O S T /M a E
(M) FA CILITIES &  FINISHING A T-B EA M IN S T A L L A T IO N

15.2 $31,000 $220,000 $298,000 $1,382,000 $4,344,000 $1,750,000 $8,025,000 $12,915,000
22.9 $31,000 $193,000 $264,000 $1,216,000 $4,235,000 $1,750,000 $7,689,000 $12,374,000
30.5 $31,000 $180,000 $306,000 $1,134,000 $4,461,000 $1,750,000 $7,862,000 $12,653,000
38.1 $31,000 $172,000 $395,000 $1,072,000 $4,935,000 $1,750,000 $8,355,000 $13,446,000
45.7 $31,000 $167,000 $455,000 $1,022,000 $5,318,000 $1,750,000 $8,743,000 $14,071,000
53.3 $31,000 $163,000 $598,000 $988,000 $5,848,000 $1,750,000 $9,378,000 $15,093,000
61.0 $31,000 $160,000 $674,000 $956,000 $6,390,000 $1,750,000 $9,961,000 $16,031,000

SUMMARY OF CRITICAL DIMENSIONS
PRECA ST CO N C R ETE C A ST-IN -PLA CE C O N C R ETE
G IR D ER  DIM ENSIONS T-BEA M / COLUM N D IM ENSION S M AT FOUNDATION

SPAN T O P  W IDTH DEPTH W EIG H T T-BM DEPTH C O L D IA C O L H T AREA THICKNESS
(M) (mm) (mm) (mm) (mm) (mm) <M»M (mm)

15.2 4320 1070 65200 1470 1800 10670 45.9 760
22.9 4320 1070 97800 1780 1980 10670 61.3 760
30.5 4320 1520 150800 2110 2160 10670 80.5 910
38.1 4320 1420 234600 2510 2310 10670 105.9 1070
45.7 4320 2080 325700 2900 2440 10670 130.8 1220
53.3 4320 2970 449500 3350 2590 10670 164.9 1450
61.0 4320 2950 594200 3780 2720 10670 198.2 1600

TYPE V -  SINGLE COLUMN -  55158 kPa GIRDER CONCRETE
COST COMPARISON CHART

TABLE 3-50
f
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C O S T  O F  S T R U C T U R E  P E R  K IL O M E T E R

SPAN
w

CONSTRUCTION
FA CILITIES

SIT E  PR E P 
&  FINISHING

FOUNDATION COLUM N 
& T-BEAM

GIRDER G IRD ER
INSTA LLLA TIO N

COST/KILOM ETER COST/M ILE

15.2 $31,000 $220,000 $254,000 $1,295,000 $3,201,000 $1,750,000 $6,751,000 $10,865,000
22.9 $31,000 $193,000 $199,000 $1,159,000 $3,092,000 $1,750,000 $6,424,000 $10,339,000
30.5 $31,000 $180,000 $198,000 $1,072,000 $3,037,000 $1,750,000 $6,268,000 $10,088,000
38.1 $31,000 $172,000 $198,000 $1,019,000 $3,348,000 $1,750,000 $6,518,000 $10,490,000
45.7 $31,000 $167,000 $228,000 $978,000 $3,326,000 $1,750,000 $6,480,000 $10,429,000
53.3 $31,000 $163,000 $282,000 $959,000 $3,866,000 $1,750,000 $7,051,000 $11,348,000
61.0 $31,000 $160,000 $396,000 $937,000 $4,693,000 $1,750,000 $7,967,000 $12,822,000

SUMMARY OF CRITICAL DIMENSIONS
P R E C A S T  C O N C R E T E C A S T -IN -P L A C E  C O N C R E T E

G IR D E R  D IM E N SIO N S T -B E A M /  C O L U M N  D IM E N SIO N S M A T  FO U N D A T IO N

SPAN T O P  W IDTH DEPTH W EIG H T T-BM  DEPTH C O L D IA C O L H T AREA THICKNESS
(M) (mm) (mm) Oil) (mm) (mm) (mm) <M*2)

15.2 2790 2490 62000 1240 1680 10670 35.7 760
22.9 2790 2490 93000 1500 1850 10670 45.9 760
30.5 2790 2490 124000 1730 1980 10670 57.1 760
38.1 2790 2490 186200 2010 2110 10670 71.3 840
45.7 2790 2490 223400 2210 2210 10670 83.6 910
53.3 2790 2740 331400 2540 2360 10670 105.9 1070
61.0 2790 3280 500700 3050 2510 10670 141.0 1300

TYPE VI - SINGLE COLUMN - BASE CASE
COST COMPARISON CHART

TABLE 3-51
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C O S T  O F  S T R U C T U R E  P E R  K IL O M E T E R

SPAN CONSTRUCTION SIT E  PREP FOUNDATION COLUM N GIRDER GIRD ER COST/KILOM ETER COST/M ILE
W FA CILITIES &  FINISHING A T -B EA M INSTALLLATION

15.2 $31,000 $220,000 $298,000 $1,458,000 $3,012,000 $1,750,000 $6,769,000 $10,894,000
22.9 $31,000 $193,000 $264,000 $1,269,000 $2,955,000 $1,750,000 $6,462,000 $10,400,000
30.5 $31,000 $180,000 $226,000 $1,178,000 $3,137,000 $1,750,000 $6,502,000 $10,464,000
38.1 $31,000 $172,000 $244,000 $1,053,000 $3,416,000 $1,750,000 $6,666,000 $10,728,000
45.7 $31,000 $167,000 $305,000 $1,042,000 $3,893,000 $1,750,000 $7,188,000 $11,568,000
53.3 $31,000 $163,000 $355,000 $998,000 $4,150,000 $1,750,000 $7,447,000 $11,985,000
61.0 $31,000 ; $160,000 $419,000 $958,000 $4,684,000 $1,750,000 $8,002,000 $12,878,000

S U M M A R Y  O F  C R IT IC A L  D IM E N S IO N S
PRECA ST C O N CRETE C A ST-IN -PLA CE C O N C R ETE
G IR D ER  DIM ENSIONS T-B EA M /C O LU M N  DIM ENSION S M AT FOUNDATION

SPAN T O P  W IDTH DEPTH W EIG H T T-BM  DEPTH C O L DIA C O L H T AREA THICKNESS
(M) (mm) (mm) (lu> (mm) (mild (mm) (M*2) (mra)

15.2 3610 1070 42800 1350 1880 10670 43.5 760
22.9 3610 1240 67000 1680 2060 10670 57.1 760
30.5 3610 1780 106600 1980 2240 10670 71.3 760
38.1 3610 2490 161600 2310 2240 10670 86.9 910
45.7 3610 2460 248300 2640 2460 10670 107.8 990
53.3 3610 3350 324500 2970 2570 10670 126.8 1220
61.0 3610 3480 450200 3300 2640 10670 153.8 1370

TYPE I - SINGLE COLUMN - FREIGHT = 1.27 t/M
COST COMPARISON CHART

TABLE 3-52
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C O S T  O F  S T R U C T U R E  P E R  K IL O M E T E R

SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN GIRDER GIRDER COST/KILOMETER COST/MII.E

<M) FACILITIES & FINISHING & T-BEAM INSTALLLATION

15.2 $31,000 $220,000 $298,000 $1,445,000 $4,108,000 $1,750,000 $7,852,000 $12,637,000
22.9 $31,000 $193,000 $264,000 $1,275,000 $3,999,000 $1,750,000 $7,512,000 $12,090,000
30.5 $31,000 $180,000 $280,000 $1,170,000 $3,944,000 $1,750,000 $7,355,000 $11,837,000
38.1 $31,000 $172,000 $297,000 . $1,097,000 $4,091,000 $1,750,000 $7,438,000 $11,971,000
45.7 $31,000 $167,000 $352,000 $1,037,000 $4,520,000 $1,750,000 $7,857,000 $12,645,000
53.3 #N/A #N/A #N/A #N/A §N /A #N/A #N/A #N/A
61.0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

S U M M A R Y  O F  C R IT IC A L  D IM E N S IO N S
PR ECA ST CO N C R ETE C A ST-IN -PLA CE C O N C R ETE
G IR D ER  DIM ENSIONS T-BEA M / COLUM N DIM ENSION S M AT FOUNDATION

SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COLDIA COL HT AREA THICKNESS
(M) (mm) (mm) (mm) (mm) (mm) (M*2) (mm)

15.2 2790 2130 95000 1500 1880 10670 45.9 760
22.9 2790 2130 142500 1830 2080 10670 61.3 760
30.5 2790 2130 189900 2110 2240 10670 77.4 840
38.1 2790 2130 253700 2410 2360 10670 93.6 990
45.7 2790 2340 353700 2740 2460 10670 115.2 1140
53.3 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
61.0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

T Y P E  II - SIN G LE COLUM N - FR EIG H T == 1.27  t/M
CO ST COM PARISON CH AR T

T A B L E  3 -5 3 tN/A Du* lo voNdo and tNppJng oomtulnli, glrdof ooutd ba bo itaed (or Hi apan
i
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COST OF STRUCTURE PER KILOMETER

///JM TA JG JU

SPAN
(M)

CONSTRUCTION
FACILITIES

SITE  PR E P 
& FINISHING

FOUNDATION COLUMN
& T-BEA M

GIRDER GIRD ER
IN S T A L L A T IO N

C O S T /H L O M E T E R COST/M ILE

15.2 $31,000 $220,000 $298,000 $1,449,000 $3,339,000 $1,750,000 $7,087,000 $11,406,000
22.9 $31,000 $193,000 $264,000 $1,280,000 $3,310,000 $1,750,000 $6,828,000 $10,989,000
30.5 $31,000 $180,000 $280,000 $1,170,000 $3,539,000 $1,750,000 $6,950,000 $11,185,000
38.1 $31,000 $172,000 $331,000 $1,095,000 $3,949,000 $1,750,000 $7,328,000 $11,794,000
45.7 $31,000 $167,000 $389,000 $1,036,000 $4,248,000 $1,750,000 $7,621,000 $12,265,000
53.3 $31,000 $163,000 $453,000 $998,000 $4,779,000 $1,750,000 $8,174,000 $13,155,000
61.0 $31,000 $160,000 $566,000 $966,000 $5,314,000 $1,750,000 $8,787,000 $14,142,000

SUMMARY OF CRITICAL DIMENSIONS
PRECA ST CO N C R ETE CAST>1N-PLACE C O N C R ETE
G IR D ER  DIM ENSIONS T-B EA M /C O LU M N  D IM ENSION S M AT FOUNDATION

SPAN T O P W IDTH DEPTH W EIG H T T-BM  DEPTH C O L  DIA C O L H T AREA THICKNESS
(M> (mm) (nun) <ki> (nun) (nun) (nun) (M*l) (mm)

15.2 3510 1070 42000 1450 1880 10670 44.7 760
22.9 3510 1220 67500 1750 2080 10670 59.9 760
30.5 3510 1750 110600 2110 2240 10670 77.4 840
38.1 3510 2030 178400 2440 2360 10670 97.1 990
45.7 3510 2640 249200 2770 2460 10670 117.1 1140
53.3 3510 3330 360200 3150 2590 10670 145.3 1300
61.0 3510 3660 491300 3560 2720 10670 178.7 1450

TYPE III - SINGLE COLUMN - FREIGHT = 1.27 t/M
COST COMPARISON CHART

TABLE 3-54
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COST OF STRUCTURE PER KILOMETER

SPAN

(M)
CONSTRUCTION

FACILITIES

SITE PREP 

& FINISHING

FOUNDATION COLUMN

&T-BEAM

GIRDER GIRDER

1NSTALLLATION

COST/KILOMETER COST/MILE

15.2 $31,000 $220,000 $298,000 $1,451,000 $3,560,000 $1,750,000 $7,310,000 $11,765,000
22.9 $31,000 $193,000 $264,000 $1,280,000 $3,653,000 $1,750,000 $7,171,000 $11,541,000
30.5 $31,000 $180,000 $280,000 $1,172,000 $3,971,000 $1,750,000 $7,384,000 $11,884,000
38.1 $31,000 $172,000 $331,000 $1,095,000 $4,479,000 $1,750,000 $7,858,000 $12,647,000
45.7 $31,000 $167,000 $389,000 $1,031,000 $5,406,000 $1,750,000 $8,774,000 $14,121,000
53.3 $31,000 $163,000 $493,000 $1,003,000 $5,844,000 $1,750,000 $9,284,000 $14,941,000
61.0 $31,000 $160,000 $596,000 $967,000 $6,665,000 $1,750,000 $10,169,000 $16,366,000

SUMMARY OF CRITICAL DIMENSIONS
PRECA ST CO N C R ETE C A ST-IN -PLA C E C O N C R ETE
G IR D ER  DIM ENSIONS T-BEA M / COLUM N D IM EN SIO N S M AT FOUNDATION

SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COL DIA COLHT AREA THICKNESS
(M) (mm) (mm) (kl> (mm) (mm) (mm) (M«l) (mm)

15.2 3510 1070 50600 1420 1880 10670 44.7 760
22.9 3510 1350 85000 1750 2080 10670 59.9 760
30.5 3510 1630 136000 2080 2240 10670 75.8 840
38.1 3510 2160 210900 2440 2360 10670 95.3 990
45.7 3510 2900 339300 2870 2460 10670 122.9 1140
53.3 3510 3150 444000 3200 2620 10670 151.6 1300
61.0 3510 3560 608400 3680 2740 10670 188.4 1520

TYPE IV - SINGLE COLUMN - FREIGHT = 1.27 t/M
COST COMPARISON CHART

TABLE 3-55
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C O S T  O F  S T R U C T U R E  P E R  K IL O M E T E R

SPAN CONSTRUCTION SIT E  PR E P FOUNDATION COLUM N GIRD ER G IRD ER COST/KILOM ETER COST/M ILE
<M) FACILITIES &  FINISHING &  T-BF.AM INSTA LLLA TIO N

15.2 531,000 $220,000 $345,000 $1,459,000 $4,344,000 $1,750,000 $8,149,000 $13,115,000
22.9 $31,000 $193,000 $331,000 $1,268,000 $4,235,000 $1,750,000 $7,808,000 $12,566,000
30.5 $31,000 $180,000 $371,000 $1,170,000 $4,617,000 $1,750,000 $8,119,000 $13,067,000
38.1 $31,000 $172,000 $466,000 $1,102,000 $5,075,000 $1,750,000 $8,596,000 $13,834,000
45.7 $31,000 $167,000 $528,000 $1,053,000 $5,521,000 $1,750,000 $9,050,000 $14,565,000
53.3 $31,000 $163,000 $681,000 $1,013,000 $6,184,000 $1,750,000 $9,822,000 $15,807,000
61.0 $31,000 $160,000 $815,000 $974,000 $6,765,000 $1,750,000 $10,495,000 $16,890,000

SUMMARY OF CRITICAL DIMENSIONS
PRECA ST C O N CRETE C A ST-IN -PLA C E C O N C R ETE
G IR D ER  DIM ENSIONS T-BEA M /CO LU M N  D IM EN SIO N S M AT FOUNDATION

SPAN T O P W IDTH DEPTH W EIG H T T-BM DEPTH C O L D IA C O L H T AREA THICKNESS
(M) (mm) (mm) (kf) (mra) (mm) (mm) (M«»

15.2 4320 1070 65200 1600 1910 10670 50.7 760
22.9 4320 1070 97800 1930 2080 10670 68.4 840
30.5 4320 1780 162200 2310 2260 10670 90.3 990
38.1 4320 1650 247300 2690 2410 10670 117.1 1140
45.7 4320 2410 347800 3100 2570 10670 143.2 1300
53.3 4320 2590 492100 3580 2720 10670 181.2 1520
61.0 4320 3560 648600 4060 2840 10670 223.6 1680

TYPE V - SINGLE COLUMN - FREIGHT = 1.27 t/M
COST COMPARISON CHART

TABLE 3-56
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C O S T  O F  S T R U C T U R E  P E R  K IL O M E T E R

SPAN
<«)

CONSTRUCTION
FACILITIES

SIT E  PREP 
&  FINISHING

FOUNDATION COLUM N
& T-B EA M

GIRD ER G IR D ER
INSTA LLLA TIO N

COST/KILOM ETER COST/M ILE

15.2 $31,000 $220,000 $298,000 $1,540,000 $3,012,000 $1,750,000 $6,851,000 $11,026,000
22.9 $31,000 $193,000 $264,000 $1,341,000 $2,985,000 $1,750,000 $6,564,000 $10,564,000
30.5 $31,000 $180,000 $255,000 $1,230,000 $3,215,000 $1,750,000 $6,661,000 $10,720,000
38.1 $31,000 $172,000 $305,000 $1,141,000 $3,814,000 $1,750,000 $7,213,000 $11,609,000
45.7 $31,000 $167,000 $363,000 $1,084,000 $3,963,000 $1,750,000 $7,358,000 $11,842,000
53.3 $31,000 $163,000 $426,000 $1,030,000 $4,564,000 $1,750,000 $7,964,000 $12,817,000
61.0 $31,000 $160,000 $566,000 $981,000 $5,230,000 $1,750,000 $8,718,000 $14,031,000

SUMMARY OF CRITICAL DIMENSIONS

SPAN
(Ml

PRECA ST C O N C R ETE C A ST-IN -PLA CE C O N C R ETE
G IR D ER  DIM ENSIONS T-BEAM / COLUM N D IM ENSION S M AT FOUNDATION

T O P W IDTH 
(mm)

DEPTH
(mm)

W EIG H T
(lu)

T-BM  DEPTH
(nun)

C O L D IA
(nun)

C O L  H T  
(mm)

AREA
(M*l)

THICKNESS

15.2 3610 1070 42800 1450 1980 10670 48.3 760
22.9 3610 1350 68700 1800 2180 10670 64.1 760
30.5 3610 2030 112300 2160 2360 10670 80.5 760
38.1 3610 2130 197700 2540 2490 10670 102.4 910
45.7 3610 2690 256000 2840 2620 10670 122.9 1070
53.3 3610 3050 377000 3250 2720 10670 147.4 1220
61.0 3610 3610 529600 3660 2790 10670 181.2 1450

TYPE I - SINGLE COLUMN - FREIGHT = 1.90 t/M
COST COMPARISON CHART

TABLE 3-57



3.A
-152

i

///J M T /iJ E £ £  l& B
11. ; .....

COST OF STRUCTURE PER KILOMETER

SPAN CONSTRUCTION SIT E  PR E P FOUNDATION COLUM N GIRDER G IRD ER C O S T /H L O M E T E R COST/M ILE
W FACILITIES &  FINISHING & T-B E A M INSTALLLATION

15.2 $31,000 $220,000 $298,000 $1,526,000 $4,108,000 $1,750,000 $7,933,000 $12,767,000
22.9 $31,000 $193,000 $301,000 $1,330,000 $3,999,000 $1,750,000 $7,604,000 $12,238,000
30.5 $31,000 $180,000 $314,000 $1,223,000 $3,944,000 $1,750,000 $7,442,000 $11,977,000
38.1 $31,000 $172,000 $331,000 $1,136,000 $4,283,000 $1,750,000 $7,703,000 $12,397,000
45.7 $31,000 $167,000 $455,000 $1,066,000 $4,910,000 $1,750,000 $8,379,000 $13,485,000
53.3 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
61.0 #N/A #N/A 8N/A #N/A #N/A #N/A #N/A #N/A

SUMMARY OF CRITICAL DIMENSIONS
PRECA ST C O N C R ETE C A ST-IN -PLA CE C O N C R ETE
G IR D ER  D IM ENSION S T-B EA M /C O LU M N  DIM ENSIONS M AT FOUNDATION

SPAN T O P  W IDTH DEPTH W EIG H T T-BM  DEPTH C O L  DIA C O L H T AREA THICKNESS
(Ml (mail (mm) (W (mm) (mm) (mm) (M*» (mm)

15.2 2790 2130 95000 1600 1980 10670 50.7 760
22.9 2790 2130 142500 1960 2180 10670 69.9 760
30.5 2790 2130 189900 2260 2360 10670 85.3 840
38.1 2790 2390 271200 2620 2490 10670 105.9 990
45.7 2790 3100 396200 3020 2590 10670 13Z9 1220
53.3 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
61.0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

TYPE II - SINGLE COLUMN - FREIGHT = 1.90 t/M
COST COMPARISON CHART

TA BLE 3-58 fWA-Oue to vaNola and shipping oomlralnti, gtriar could bo be sited for tNa ipan
/
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C O S T  O F  S T R U C T U R E  P E R  K IL O M E T E R

SPAN
(M)

CONSTRUCTION
FACILITIES

SIT E  PR E P 
&  FINISHING

FOUNDATION COLUM N 
A  T-BEAM

GIRD ER G IRD ER
INSTALLLATION

COST/KILOM ETKR C O S T /M a E

15.2 $31,000 $220,000 $345,000 $1,533,000 $3,339,000 $1,750,000 $7,218,000 $11,617,000
22.9 $31,000 $193,000 $301,000 $1,333,000 $3,366,000 $1,750,000 $6,974,000 $11,224,000
30.5 $31,000 $180,000 $314,000 $1,223,000 $3,601,000 $1,750,000 $7,099,000 $11,425,000
38.1 $31,000 $172,000 $366,000 $1,135,000 $4,029,000 $1,750,000 $7,483,000 $12,043,000
45.7 $31,000 $167,000 $426,000 $1,076,000 $4,365,000 $1,750,000 $7,815,000 $12,577,000
53.3 $31,000 $163,000 $493,000 $1,023,000 $4,919,000 $1,750,000 $8,379,000 $13,485,000
61.0 $31,000 $160,000 $642,000 $980,000 $5,593,000 $1,750,000 $9,156,000 $14,735,000

SUMMARY OF CRITICAL DIMENSIONS
PRECA ST C O N C R ETE C A ST-IN -PLA CE C O N C R ETE
G IR D ER  DIM ENSIONS T-B EA M /C O LU M N  DIM ENSIONS M AT FOUNDATION

SPAN T O P W IDTH DEPTH W EIGHT T-BM DEPTH C O L D IA C O L H T AREA THICKNESS
(M) (nun) (mm) ft»l (mm) (mm) (mm) (M*M (mm)

15.2 3510 1070 42000 1520 1980 10670 50.7 760
22.9 3510 1520 70500 1910 2180 10670 68.4 760
30.5 3510 1960 115100 2260 2360 10670 85.3 840
38.1 3510 2590 185700 2640 2490 10670 107.8 990
45.7 3510 3020 261900 3000 2620 10670 128.8 1140
53.3 3510 3280 378000 3380 2720 10670 156.1 1300
61.0 3510 3910 531800 3810 2820 10670 195.7 1520

\

TYPE III - SINGLE COLUMN - FREIGHT = 1.90 t/M
COST COMPARISON CHART

TABLE 3-59
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COST OF STRUCTURE PER KILOMETER

SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN GIRD ER G IRD ER CO ST/KILOM ETER C O S T /M a E
(M) FACILITIES & FINISHING A T-B EA M IN S T A L L A T IO N

15.2 $31,000 $220,000 $345,000 $1,536,000 $3,560,000 $1,750,000 $7,442,000 $11,977,000
22.9 $31,000 $193,000 $301,000 $1,333,000 $3,783,000 $1,750,000 $7,391,000 $11,895,000
30.5 $31,000 $180,000 $314,000 $1,225,000 $4,008,000 $1,750,000 $7,508,000 $12,083,000
38.1 $31,000 $172,000 $366,000 $1,133,000 $4,787,000 $1,750,000 $8,239,000 $13,260,000
45.7 $31,000 $167,000 $455,000 $1,072,000 $5,621,000 $1,750,000 $9,096,000 $14,639,000
53.3 $31,000 $163,000 $566,000 $1,018,000 $6,247,000 $1,750,000 $9,775,000 $15,732,000
61.0 $31,000 $160,000 $760,000 $983,000 $7,489,000 $1,750,000 $11,173,000 $17,981,000

SUMMARY OF CRITICAL DIMENSIONS
PRECA ST C O N C R ETE C A ST-IN -PLA CE C O N C R ETE
G IR D ER  DIM ENSIONS T-B EA M /C O LU M N  DIM ENSIONS M AT FOUNDATION

SPAN TO PW D IT H DEPTH W EIG H T T-BM  DEPTH C O L D IA C O L H T AREA THICKNESS
(M) (nun) ________ (SSil________ <n> (mm) (mm) (mm) (M*l) (mm)

15.2 3510 1070 50600 1500 1980 10670 50.7 760
22.9 3510 1520 90900 1910 2180 10670 66.9 760
30.5 3510 1680 138200 2240 2360 10670 85.3 840
38.1 3510 2620 234200 2670 2490 10670 107.8 990
45.7 3510 2460 358900 3070 2620 10670 134.9 1220
53.3 3510 2970 486700 3480 2720 10670 167.2 1370
61.0 3510 3510 708200 4010 2870 10670 218.5 1680

TYPE IV - SINGLE COLUMN - FREIGHT = 1.90 t/M
COST COMPARISON CHART

TABLE 3-60
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C O S T  O F  S T R U C T U R E  P E R  K IL O M E T E R

SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN GIRDER GIRDER COST/KILOMETER COST/MILE

(M) FACILITIES & FINISHING &T-BEAM INSTALLLATION

15.2 $31,000 $220,000 $345,000 $1,519,000 $4,344,000 $1,750,000 $8,209,000 $13,211,000

22.9 $31,000 $193,000 $373,000 $1,322,000 $4,235,000 $1,750,000 $7,904,000 $12,721,000

30.5 $31,000 $180,000 $413,000 $1,210,000 $4,710,000 $1,750,000 $8,294,000 $13,348,000

38.1 $31,000 $172,000 $466,000 $1,122,000 $5,153,000 $1,750,000 $8,694,000 $13,992,000

45.7 $31,000 $167,000 $609,000 $1,061,000 $5,677,000 $1,750,000 $9,295,000 $14,959,000

53.3 $31,000 $163,000 $734,000 $1,028,000 $6,340,000 $1,750,000 $10,046,000 $16,168,000
61.0 $31,000 $160,000 $912,000 $983,000 $7,162,000 $1,750,000 $10,998,000 $17,700,000

S U M M A R Y  O F  C R IT IC A L  D IM E N S IO N S
PRECA ST CO N C R ETE C A ST-IN -PLA CE C O N C R ETE
G IRD ER DIM ENSIONS T-B EA M /C O LU M N  DIM ENSIONS M AT FOUNDATION

SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COL DIA COLHT AREA THICKNESS
(Ml (min) (mnO (ki) (mm) (mm) (mm) <M«2> (mm)

15.2 4320 1070 65200 1680 1980 10670 53.3 760

22.9 4320 1070 97800 2060 2180 10670 74.2 840

30.5 4320 1930 169000 2460 2360 10670 97.1 990

38.1 4320 1780 254400 2870 2490 10670 121.0 1140

45.7 4320 2670 364900 3280 2620 10670 153.8 1370

53.3 4320 2840 512000 3710 2790 10670 193.1 1520

61.0 4320 3280 706500 4270 2920 10670 242.5 1750

TYPE V ■ SINGLE COLUMN - FREIGHT =  1.90 t/M
COST COMPARISON CHART

T A B L E  3-61
I
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COST OF STRUCTURE PER KILOMETER

SPAN

(M)
CONSTRUCTION

FACILITIES

SITE PREP 

& FINISHING

FOUNDATION COLUMN

&T-BEAM

GIRDER GIRDER

INSTALLLATION

COST/HLOMETER COST/MILE

15.2 $31,000 $220,000 $176,000 $1,434,000 $3,012,000 $1,750,000 $6,623,000 $10,658,000

22.9 $31,000 $193,000 $199,000 $1,289,000 $2,903,000 $1,750,000 $6,365,000 $10,243,000

30.5 $31,000 $180,000 $198,000 $1,200,000 $3,035,000 $1,750,000 $6,394,000 $10,290,000
38.1 $31,000 $172,000 $204,000 $1,172,000 $3,260,000 $1,750,000 $6,589,000 $10,604,000

45.7 $31,000 $167,000 $233,000 $1,129,000 $3,558,000 $1,750,000 $6,868,000 $11,053,000

53.3 $31,000 $163,000 $266,000 $1,103,000 $3,909,000 $1,750,000 $7,222,000 $11,623,000

61.0 $31,000 $160,000 $326,000 $1,063,000 $4,217,000 $1,750,000 $7,547,000 $12,146,000

SUMMARY OF CRITICAL DIMENSIONS
PRECA ST C O N CRETE C A ST-IN -PLA C E C O N C R ETE
G IR D ER  DIM ENSIONS T-BEA M / COLUM N DIM ENSION S M AT FOUNDATION

SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COLDIA COLHT AREA THICKNESS
(MI (mm) (mm) (mm) (mm) (mm) <M*I) (mm)

15.2 3610 1070 42800 530 910 10670 35.3 760

22.9 3610 1070 64200 640 1020 10670 48.3 760

30.5 3610 1450 99200 790 1090 10670 61.3 760

38.1 3610 1980 147400 940 1190 10670 77.4 760

45.7 3610 3020 211800 1170 1270 10670 98.8 840

53.3 3610 2570 293700 1320 1350 10670 119.0 910

61.0 3610 3610 382200 1570 1400 10670 143.2 1070

TYPE I - TWO COLUMN - BASE CASE
COST COMPARISON CHART

TABLE 3-62
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COST OF STRUCTURE PER KILOMETER

SPAN CONSTRUCTION SIT E  PR E P FOUNDATION COLUM N G IRD ER G IRD ER COST/KILOM ETER C O S T /M a E
(M) FACILITIES &  FINISHING & T-BEAM INSTALLLATION

15.2 $31,000 $220,000 $298,000 $1,576,000 $4,108,000 $1,750,000 $7,983,000 $12,847,000
22.9 $31,000 $193,000 $264,000 $1,394,000 $3,999,000 $1,750,000 $7,631,000 $12,281,000
30.5 $31,000 $180,000 $255,000 $1,282,000 $3,944,000 $1,750,000 $7,442,000 $11,977,000
38.1 $31,000 $172,000 $228,000 $1,213,000 $4,010,000 $1,750,000 $7,404,000 $11,915,000
45.7 $31,000 $167,000 $282,000 $1,167,000 $4,287,000 $1,750,000 $7,684,000 $12,366,000
53.3 #N/A #N/A #N/A 0N/A #N/A #N/A #N/A #N/A
61.0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

SUMMARY OF CRITICAL DIMENSIONS
PRECA ST CO N C R ETE C A ST-IN -PLA CE C O N C R ETE
G IR D ER  DIM ENSIONS T-BEA M / COLUM N DIM ENSIONS M AT FOUNDATION

SPAN T O P  W IDTH DEPTH W EIG H T T-BM  DEPTH C O L DIA C O L H T AREA THICKNESS
<M) (mm) (mm) 0l> (mm) (mm) (mm) (M*2) (mm)

15.2 2790 2130 95000 640 990 16670 45.9 760
22.9 2790 2130 142500 790 1090 10670 61.3 760
30.5 2790 2130 189900 940 1170 10670 75.8 760
38.1 2790 2240 246400 1070 1240 10670 90.3 760
45.7 2790 2440 328300 1240 1320 10670 111.5 910
53.3 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
61.0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

TYPE II - TWO COLUMN - BASE CASE
COST COMPARISON CHART

TABLE 3-63 •WADue lo vafrtte and shaping comtraMi, gfrder could not be Hied for t it epan
i
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C O S T  O F  S T R U C T U R E  P E R  K IL O M E T E R

SPAN
(M>

CONSTRUCTION
FACILITIES

SIT E  PR E P 
&  FINISHING

FOUNDATION COLUM N
& T-B EA M

GIRD ER G IRD ER
INSTALLLATION

COST/KILOM ETER COST/M ILE

15.2 $31,000 $220,000 $298,000 $1,527,000 $3,339,000 $1,750,000 $7,165,000 $11,531,000
22.9 $31,000 $193,000 $230,000 $1,358,000 $3,252,000 $1,750,000 $6,814,000 $10,966,000
30.5 $31,000 $180,000 $226,000 $1,255,000 $3,446,000 $1,750,000 $6,888,000 $11,085,000
38.1 $31,000 $172,000 $280,000 $1,212,000 $3,804,000 $1,750,000 $7,249,000 $11,666,000
45.7 $31,000 $167,000 $282,000 $1,164,000 $4,065,000 $1,750,000 $7,459,000 $12,004,000
53.3 $31,000 $163,000 $373,000 $1,147,000 $4,532,000 $1,750,000 $7,996,000 $12,868,000
61.0 $31,000 $160,000 $413,000 $1,120,000 $4,834,000 $1,750,000 $8,308,000 $13,370,000

SUMMARY OF CRITICAL DIMENSIONS
PRECA ST CO N C R ETE C A ST-IN -PLA CE C O N C R ETE
G IR D ER  DIM ENSIONS T-BEA M / COLUM N DIM ENSIONS M AT FOUNDATION

SPAN TO P W IDTH DEPTH W EIG H T T-BM  DEPTH C O L D IA C O L  HT AREA THICKNESSIM) (■ ""■ >_______ (mm) (ki> (mm) (mm) (mm) <M*»

15.2 3510 1070 42000 580 970 10670 45.9 760
22.9 3510 1140 64300 710 1070 10670 54.6 760
30.5 3510 1700 103800 890 1140 10670 71.3 760
38.1 3510 1910 165300 1090 1240 10670 93.6 840
45.7 3510 2740 229200 1300 1320 10670 111.5 910
53.3 3510 3070 328800 1550 1420 10670 143.2 1070
61.0 3510 3660 421400 1780 1500 10670 169.5 1140

TYPE III - TWO COLUMN - BASE CASE
COST COMPARISON CHART

TABLE 3-64
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C O S T  O F  S T R U C T U R E  P E R  K IL O M E T E R

SPAN CONSTRUCTION SIT E  PR E P FOUNDATION COLUM N GIRDER G IR D ER C O S T /H L O M E T E R COST/M ILE
(M> FACILITIES & FINISHING & T-B E A M INSTA LLLA TIO N

15.2 $31,000 $220,000 $213,000 $1,527,000 $3,560,000 $1,750,000 $7,301,000 $11,750,000
2 2 9 $31,000 $193,000 $230,000 $1,323,000 $3,451,000 $1,750,000 $6,978,000 $11,230,000
30.5 $31,000 $180,000 $226,000 $1,284,000 $3,768,000 $1,750,000 $7,239,000 $11,650,000
38.1 $31,000 $172,000 $228,000 $1,238,000 $4,199,000 $1,750,000 $7,618,000 $12,260,000
45.7 $31,000 $167,000 $282,000 $1,206,000 $4,920,000 $1,750,000 $8,356,000 $13,448,000
53.3 $31,000 $163,000 $373,000 $1,166,000 $5,478,000 $1,750,000 $8,961,000 $14,421,000
61.0 $31,000 $160,000 $476,000 $1,114,000 $6,297,000 $1,750,000 $9,828,000 $15,817,000

SUMMARY OF CRITICAL DIMENSIONS
PRECA ST CO N C R ETE C A ST-IN -PLA CE C O N C R ETE
G IR D ER  DIM ENSIONS T-BEA M / COLUM N DIM ENSIONS M AT FOUNDATION

SPAN TO P W IDTH DEPTH W EIG H T T-BM DEPTH C O L D IA C O L H T AREA THICKNESS
(M> (mm) (mm) (In) (mm) (mm) (mm) <M*» (mm)

15.2 3510 1070 50600 560 970 10670 38.8 760
22.9 3510 1070 75800 690 1040 10670 53.3 760
30.5 3510 1350 123600 860 1170 10670 69.9 760
38.1 3510 1980 189700 1070 1270 10670 90.3 760
45.7 3510 2240 295100 1320 1370 10670 115.2 910
53.3 3510 2490 405200 1550 1450 10670 147.4 1070
61.0 3510 3530 563800 1880 1500 10670 186.0 1220

TYPE IV - TWO COLUMN - BASE CASE
COST COMPARISON CHART

TABLE 3-65
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C O S T  O F  S T R U C T U R E  P E R  K IL O M E T E R

SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN G IRD ER GIRD ER C O S T /H L O M E T E R COST/M ILE
(M) FACILITIES &  FINISHING &  T-BEAM INSTALLLATION

15.2 $31,000 $220,000 $345,000 $1,677,000 $4,344,000 $1,750,000 $8,367,000 $13,466,000
22.9 $31,000 $193,000 $301,000 $1,506,000 $4,235,000 $1,750,000 $8,016,000 $12,901,000
30.5 $31,000 $180,000 $285,000 $1,397,000 $4,476,000 $1,750,000 $8,119,000 $13,067,000
38.1 $31,000 $172,000 $373,000 $1,304,000 $4,966,000 $1,750,000 $8,596,000 $13,834,000
45.7 $31,000 $167,000 $435,000 $1,263,000 $5,334,000 $1,750,000 $8,980,000 $14,452,000
53.3 $31,000 $163,000 $510,000 $1,211,000 $5,880,000 $1,750,000 $9,545,000 $15,361,000
61.0 $31,000 $160,000 $630,000 $1,175,000 $6,468,000 $1,750,000 $10,214,000 $16,438,000

S U M M A R Y  O F  C R IT IC A L  D IM E N S IO N S
PRECA ST CO N C R ETE C A ST-IN -PLA CE C O N C R ETE
G IR D ER  DIM ENSIONS T-BEA M / COLUM N DIM ENSIONS M AT FOUNDATION

SPAN T O P WIDTH DEPTH W EIGH T T-BM DEPTH C O L D IA C O L H T AREA THICKNESS
1M1 _______ Is™]_______ (mm) (kt) (mm) (mm) (mm) <M»M (mm)

15.2 4320 1070 65200 660 1040 10670 53.3 760
22.9 4320 1070 97800 810 1170 10670 69.9 760
30.5 4320 1550 152000 1020 1270 10670 90.3 760
38.1 4320 1470 237400 1220 1350 10670 117.1 910
45.7 4320 2110 327400 1470 1450 10670 145.3 1070
53.3 4320 3020 453500 1780 1520 10670 181.2 1140
61.0 4320 3070 605500 2030 1600 10670 223.6 1300

TYPE V -  TWO COLUMN - BASE CASE
COST COMPARISON CHART

T A B L E  3-66
i
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COST OF STRUCTURE PER KILOMETER

SPAN

<">

CONSTRUCTION

FACILITIES

SITE PREP 

& FINISHING

FOUNDATION COLUMN

&T-BEAM

GIRDER GIRDER

INSTALLLA110N

COST/HLOM ETER COST/MILE

15.2 $31,000 $220,000 $143,000 $779,000 $3,012,000 $1,750,000 $5,935,000 $9,551,000
22.9 $31,000 $193,000 $95,000 $752,000 $2,903,000 $1,750,000 $5,724,000 $9,212,000
30.5 $31,000 $180,000 $149,000 $733,000 $3,035,000 $1,750,000 $5,878,000 $9,460,000
38.1 $31,000 $172,000 $152,000 $731,000 $3,260,000 $1,750,000 $6,096,000 $9,810,000
45.7 $31,000 $167,000 $180,000 $724,000 $3,558,000 $1,750,000 $6,410,000 $10,316,000
53.3 $31,000 $163,000 $228,000 $711,000 $3,909,000 $1,750,000 $6,792,000 $10,931,000
61.0 $31,000 $160,000 $264,000 $703,000 $4,217,000 $1,750,000 $7,125,000 $11,466,000

SUMMARY OF CRITICAL DIMENSIONS
PRECA ST C O N C R ETE C A ST-IN -PLA CE C O N C R ETE
G IR D ER  DIM ENSIONS T-BEA M / COLUM N D IM ENSION S M AT FOUNDATION

SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COL DIA COL HT AREA THICKNESS
HO (mm) (mm) <k*> _______ ISHSl_______ (mm) (mm) (M«M (mm)

15.2 3610 1070 42800 480 640 4570 30.9 760
22.9 3610 1070 64200 580 710 4570 31.8 760
30.5 3610 1450 99200 710 760 4570 44.7 760
38.1 3610 1980 147400 860 840 4570 55.9 840
45.7 3610 3020 211800 1070 910 4570 71.3 910
53.3 3610 2570 293700 1220 940 4570 90.3 1070
61.0 3610 3610 382200 1450 990 4570 109.6 1140

TYPE I - TWO COLUMN - 4.57 M CLEARANCE
COST COMPARISON CHART

TABLE 3-67
/ '
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C O S T  O F  S T R U C T U R E  P E R  K IL O M E T E R

SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN GIRDER GIRDER COST/IOLOMETER COST/M aE

(M) FACILITIES & FINISHING &T-BEAM INSTALLLATION

15.2 $31,000 $220,000 $143,000 $806,000 $4,108,000 $1,750,000 $7,058,000 $11,359,000
22.9 $31,000 $193,000 $199,000 $772,000 $3,999,000 $1,750,000 $6,944,000 $11,175,000
30.5 $31,000 $180,000 $173,000 $749,000 $3,944,000 $1,750,000 $6,827,000 $10,987,000
38.1 $31,000 $172,000 $180,000 $735,000 $4,010,000 $1,750,000 $6,878,000 $11,069,000
45.7 $31,000 $167,000 $221,000 $729,000 $4,287,000 $1,750,000 $7,185,000 $11,563,000
53.3 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
61.0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

S U M M A R Y  O F  C R IT IC A L  D IM E N S IO N S
PRECA ST C O N C R ETE C A ST-IN -PLA CE C O N C R ETE
G IR D ER  D IM ENSION S T-B EA M /C O LU M N  DIM ENSIONS M AT FOUNDATION

SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COL DIA COLHT AREA THICKNESS
(Ml (mm) (mm) (lu) (mm) (mm) (mm) (M»2) (mm)

15.2 2790 2130 95000 580 690 4570 30.9 760
22.9 2790 2130 142500 740 760 4570 44.7 760
30.5 2790 2130 189900 860 810 4570 54.6 760
38.1 2790 2240 246400 970 860 4570 66.9 760
45.7 2790 2440 328300 1320 970 4570 85.3 990
53.3 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
61.0 #N/A #N/A SN/A #N/A #N/A #N/A #N/A #N/A

TYPE II - TWO COLUMN - 4.57 M CLEARANCE
COST COMPARISON CHART

TABLE 3-68 •WADue to vetfcfe and shipping oonitiafeili, girder coUd not be atied for Mb spin
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C O S T  O F  S T R U C T U R E  P E R  K IL O M E T E R

SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN GIRDER GIRDER COST/HLOM ETER COST/MILE

_______ u u _______ FACILITIES & FINISHING &T-BEAM INSTALLLATION

15.2 $31,000 $220,000 $254,000 $792,000 $3,339,000 $1,750,000 $6,386,000 $10,277,000
22.9 $31,000 $193,000 $199,000 $762,000 $3,252,000 $1,750,000 $6,187,000 $9,957,000
30.5 $31,000 $180,000 $173,000 $749,000 $3,446,000 $1,750,000 $6,329,000 $10,186,000
38.1 $31,000 $172,000 $217,000 $734,000 $3,804,000 $1,750,000 $6,708,000 $10,795,000
45.7 $31,000 $167,000 $247,000 $721,000 $4,065,000 $1,750,000 $6,981,000 $11,235,000
53.3 $31,000 $163,000 $302,000 $721,000 $4,532,000 $1,750,000 $7,499,000 $12,069,000
61.0 $31,000 $160,000 $341,000 $722,000 $4,834,000 $1,750,000 $7,838,000 $12,614,000

SU M M A R Y  O F  C R IT IC A L  D IM E N S IO N S
PRECA ST C O N C R ETE C A ST-IN -PLA CE C O N C R ETE
G IR D ER  DIM ENSIONS T-B EA M /C O LU M N  D IM ENSION S M AT FOUNDATION

SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COLDIA COLHT AREA THICKNESS
W» (mm) (mm) ________M _______ (nun) (nun) (mm) (M«J) (mm)

15.2 3510 1070 42000 530 660 4570 41.2 760
22.9 3510 1140 64300 660 740 4570 44.7 760
30.5 3510 1700 103800 840 810 4570 52.0 760
38.1 3510 1910 165300 990 860 4570 68.4 910
45.7 3510 2740 229200 1190 910 4570 85.3 990
53.3 3510 3070 328800 1400 1020 4570 107.8 1140
61.0 3510 3660 421400 1600 1120 4570 130.8 1220

TYPE III - TWO COLUMN - 4.57 M CLEARANCE
COST COMPARISON CHART

T A B L E  3 -6 9
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COST OF STRUCTURE PER KILOMETER

SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN GIRDER GIRDER COST/KILOMETER COSTYMILF,

(M) FACILITIES & FINISHING AT-BEAM INSTALLLATION

15.2 $31,000 $220,000 $176,000 $953,000 $3,560,000 $1,750,000 $6,690,000 $10,767,000

22.9 $31,000 $193,000 $142,000 $841,000 $3,451,000 $1,750,000 $6,408,000 $10,313,000

30.5 $31,000 $180,000 $149,000 $785,000 $3,768,000 $1,750,000 $6,663,000 $10,723,000
38.1 $31,000 $172,000 $174,000 $756,000 $4,199,000 $1,750,000 $7,082,000 $11,397,000

45.7 $31,000 $167,000 $305,000 $739,000 $4,920,000 $1,750,000 $7,912,000 $12,733,000

53.3 $31,000 $163,000 $302,000 $716,000 $5,478,000 $1,750,000 $8,440,000 $13,583,000
61.0 $31,000 $160,000 $396,000 $709,000 $6,297,000 $1,750,000 $9,343,000 $15,036,000

SUMMARY OF CRITICAL DIMENSIONS
PRECA ST C O N C R ETE C A ST-IN -PLA CE C O N C R ETE
G IR D ER  D IM ENSION S T-B EA M / COLUM N DIM ENSIONS M AT FOUNDATION

SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COL DIA COLHT AREA THICKNESS
(Ml (nun) (mm) flu) (mm) (mm) (mm) <M*1) (mm)

15.2 3510 1070 50600 510 910 4570 35.3 760

22.9 3510 1070 75800 640 910 4570 38.8 760

30.5 3510 1350 123600 790 910 4570 49.5 760

38.1 3510 1980 189700 990 940 4570 65.5 840

45.7 3510 2240 295100 1190 990 4570 115.2 990

53.3 3510 2490 405200 1400 990 4570 111.5 1140
61.0 3510 3530 563800 1730 i0 7 0 4570 145.3 1300

TYPE IV - TWO COLUMN - 4.57 M CLEARANCE
COST COMPARISON CHART

TA B L E  3-70
/
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COST OF STRUCTURE PER KILOM ETER

SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN GIRDER GIRDER COST/ULOM ETER COST/MILE

(M) FACILITIES & FINISHING &T-BEAM INSTALLLATION

15.2 $31,000 $220,000 $254,000 $835,000 $4,344,000 $1,750,000 $7,434,000 $11,964,000

22.9 $31,000 $193,000 $230,000 $794,000 $4,235,000 $1,750,000 $7,233,000 $11,641,000

30.5 $31,000 $180,000 $226,000 $775,000 $4,476,000 $1,750,000 $7,438,000 $11,971,000
38.1 $31,000 $172,000 $297,000 $759,000 $4,966,000 $1,750,000 $7,975,000 $12,835,000

45.7 $31,000 $167,000 $352,000 $748,000 $5,334,000 $1,750,000 $8,382,000 $13,490,000
53.3 $31,000 $163,000 $453,000 $737,000 $5,880,000 $1,750,000 $9,014,000 $14,507,000
61.0 $31,000 $160,000 $523,000 $720,000 $6,468,000 $1,750,000 $9,652,000 $15,534,000

SUMMARY OF CRITICAL DIMENSIONS
PRECAST CONCRETE CAST-IN-PLACE CONCRETE
GIRDER DIMENSIONS T-BEAM/ COLUMN DIMENSIONS MAT FOUNDATION

SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COL DIA COLHT AREA THICKNESS
<M) (mm) (mm) flu) (mm) (mm) (mm) (M»i)

15.2 4320 1070 65200 610 740 4570 37.9 760

22.9 4320 1070 97800 740 810 4570 50.7 760
30.5 4320 1550 152000 910 890 4570 66.9 760

38.1 4320 1470 237400 1090 970 4570 88.6 990

45.7 4320 2110 327400 1320 1040 4570 111.5 1140

53.3 4320 3020 453500 1600 1120 4570 141.0 1300

61.0 4320 3070 605500 1830 1140 4570 176.5 1450

T Y P E  V  - TW O  COLUM N - 4.57 M  C L E A R A N C E
CO ST COM PARISON CH AR T

TABLE 3-71
(
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C O S T  O F  S T R U C T U R E  P E R  K IL O M E T E R  ~

SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN GIRDER GIRDER COST/HLOMETER c o s t /m il e

(M) FACILITIES & FINISHING &T-BEAM INSTALLLATION

15.2 $31,000 $220,000 $298,000 $3,648,000 $3,012,000 $1,750,000 $8,959,000 $14,418,000
22.9 $31,000 $193,000 $264,000 $2,637,000 $2,903,000 $1,750,000 $7,778,000 $12,517,000
30.5 $31,000 $180,000 $255,000 $2,132,000 $3,035,000 $1,750,000 $7,383,000 $11,882,000
38.1 $31,000 $172,000 $254,000 $2,005,000 $3,260,000 $1,750,000 $7,472,000 $12,025,000
45.7 $31,000 $167,000 $285,000 $1,915,000 $3,558,000 $1,750,000 $7,706,000 $12,401,000
53.3 $31,000 $163,000 $320,000 $1,825,000 $3,909,000 $1,750,000 $7,998,000 $12,871,000
61.0 $31,000 $160,000 $387,000 $1,748,000 $4,217,000 $1,750,000 $8,293,000 $13,346,000

SU M M A R Y  O F  C R IT IC A L  D IM E N S IO N S
PR E C A ST  C O N C R ETE C A ST -IN -PL A C E  C O N C R E T E
G IR D E R  D IM EN SIO N S T -B EA M /C O L U M N  D IM EN SIO N S M A T FO U N D A TIO N

SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COLDIA COLHT AREA THICKNESS
_______ 1M>_______ (mm) _______ fessg______ _______ (H> (mm) (mm) (mm) (M*2)

15.2 3610 1070 42800 560 1400 16760 50.7 760
22.9 3610 1070 64200 690 1400 16760 64.1 760
30.5 3610 1450 99200 840 1400 16760 80.5 760
38.1 3610 1980 147400 1020 1500 16760 100.6 760
45.7 3610 3020 211800 1240 1600 16760 122.9 840
53.3 3610 2570 293700 1420 1680 16760 147.4 910
61.0 3610 3610 382200 1680 1750 16760 181.2 990

T Y P E  I - TW O CO LUM N -15 .7 6  M C L E A R A N C E
CO ST COM PARISON CH ART

T A B L E  3 -7 2
i
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COST OF STRUCTURE PER KILOMETER

SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN GIRDER GIRDER COST/KILOMETER COST/MILE
(M) FACILITIES & FINISHING A  T-BEAM INSTALLLATION

15.2 $31,000 $220,000 $396,000 $3,648,000 $4,108,000 $1,750,000 $10,153,000 $16,339,000
22.9 $31,000 $193,000 $339,000 $2,637,000 $3,999,000 $1,750,000 $8,949,000 $14,402,000
30.5 $31,000 $180,000 $318,000 $2,297,000 $3,944,000 $1,750,000 $8,520,000 $13,711,000
38.1 $31,000 $172,000 $311,000 $2,087,000 $4,010,000 $1,750,000 $8,361,000 $13,456,000
45.7 $31,000 $167,000 $204,000 $2,022,000 $4,287,000 $1,750,000 $8,461,000 $13,617,000
53.3 #N /A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
61.0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

SUMMARY OF CRITICAL DIMENSIONS
PRECAST CONCRETE CAST-IN-PLACE CONCRETE
GIRDER DIMENSIONS T-BEAM/ COLUMN DIMENSIONS MAT FOUNDATION

SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COLDIA COL HT AREA THICKNESS
(M) (mm) (mm) (H) (mm) (mm) (mm) (M«» (mm)

15.2 2790 2130 95000 690 1400 16760 62.7 760
22.9 2790 2130 142500 840 1400 16760 79.0 760
30.5 2790 2130 189900 990 1470 16760 97.1 760
38.1 2790 2240 246400 1140 1550 16760 117.1 760
45.7 2790 2440 328300 1500 1680 16760 85.3 910
53.3 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
61.0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

T Y P E  II - TW O  COLUM N -15 .7 6  M  C L E A R A N C E
CO ST COM PARISON C H A R T

TABLE 3-73 fWA'Doe lo veNcte and ailing oonitrahta, glrctof cotM no! bo tliod foe tit  apan
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COST OF STRUCTURE PER KILOMETER

SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN GIRDER GIRDER COST/iOLOMETER COST/MILE

_______<«> FACILITIES A FINISHING AT-BEAM INSTALLLATION

15.2 $31,000 $220,000 $396,000 $3,648,000 $3,339,000 $1,750,000 $9,384,000 $15,102,000
22.9 $31,000 $193,000 $301,000 $2,637,000 $3,252,000 $1,750,000 $8,164,000 $13,139,000
30.5 $31,000 $180,000 $285,000 $2,239,000 $3,446,000 $1,750,000 $7,931,000 $12,764,000
38.1 $31,000 $172,000 $311,000 $2,064,000 $3,804,000 $1,750,000 $8,132,000 $13,087,000
45.7 $31,000 $167,000 $373,000 $1,986,000 $4,065,000 $1,750,000 $8,372,000 $13,473,000
53.3 $31,000 $163,000 $409,000 $1,950,000 $4,532,000 $1,750,000 $8,835,000 $14,219,000
61.0 $31,000 $160,000 $450,000 $1,859,000 $4,834,000 $1,750,000 $9,084,000 $14,619,000

SUMMARY OF CRITICAL DIMENSIONS
PRECAST CONCRETE CAST-IN PLACE CONCRETE
GIRDER DIMENSIONS T-BEAM/ COLUMN DIMENSIONS MAT FOUNDATION

SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COLDIA COLHT AREA THICKNESS
_______(M> ______ <"<"»> (mm) _______ It ll_______ ____ lost____ (mm) !M*M

15.2 3510 1070 42000 640 1400 16760 58.5 760
22.9 3510 1140 64300 760 1400 16760 71.3 760
30.5 3510 1700 103800 970 1450 16760 90.3 760
38.1 3510 1910 165300 1170 1550 16760 117.1 760
45.7 3510 2740 229200 1400 1650 16760 143.2 910
53.3 3510 3070 328800 1650 1780 16760 174.2 990
61.0 3510 3660 421400 1910 1850 16760 203.2 1070

T Y P E  III - TW O  COLUM N -15 .7 6  M C L E A R A N C E
CO ST COM PARISON CH AR T

TABLE 3-74
i
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C O S T  O F  S T R U C T U R E  P E R  K IL O M E T E R

SPAN

(M)

CONSTRUCTION

FACILITIES

SITE PREP 

& FINISHING

FOUNDATION COLUMN

&T-BEAM

GIRDER GIRDER

INSTALLLATION

COST/HLOMETER COST/MILE

15.2 $31,000 $220,000 $345,000 $3,648,000 $3,560,000 $1,750,000 $9,554,000 $15,376,000
22.9 $31,000 $193,000 $301,000 $2,637,000 $3,451,000 $1,750,000 $8,363,000 $13,459,000
30.5 $31,000 $180,000 $285,000 $2,302,000 $3,768,000 $1,750,000 $8,316,000 $13,383,000
38.1 $31,000 $172,000 $282,000 $2,136,000 $4,199,000 $1,750,000 $8,570,000 $13,792,000
45.7 $31,000 $167,000 $373,000 $2,072,000 $4,920,000 $1,750,000 $9,313,000 $14,988,000
53.3 $31,000 $163,000 $442,000 $1,956,000 $5,478,000 $1,750,000 $9,820,000 $15,804,000
61.0 $31,000 $160,000 $556,000 $1,889,000 $6,297,000 $1,750,000 $10,683,000 $17,193,000

SUMMARY OF CRITICAL DIMENSIONS
PRECAST CONCRETE CAST-IN-PLACE CONCRETE
GIRDER DIMENSIONS T-BEAM/ COLUMN DIMENSIONS MAT FOUNDATION

SPAN
fM)

TOP WIDTH
(mm)

DEPTH
_ ____ Issl______

WEIGHT
________M _______-

T-BM DEPTH 
_______ iss)_______

COLDIA
(mnO

COLHT
(mm)

AREA
(M‘2)

THICKNESS
(mm)

15.2 3510 1070 50600 580 1400 16760 53.3 760

22.9 3510 1070 75800 740 1400 16760 69.9 760
30.5 3510 1350 123600 940 1470 16760 90.3 760
38.1 3510 1980 189700 1140 1570 16760 113.3 760
45.7 3510 2240 295100 1420 1700 16760 147.4 910

53.3 3510 2490 405200 1650 1780 16760 181.2 990
61.0 3510 3530 563800 1930 1880 16760 229.0 1140

TYPE IV ■ TWO COLUMN -15.76 M CLEARANCE
COST COMPARISON CHART

TABLE 3-75
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C O S T  O F  S T R U C T U R E  P E R  K I L O M E T E R

SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN GIRDER GIRDER COST/KILOMETER COST/MILE

(M) FACILITIES & FINISHING &T-BEAM INSTALLLATION

15 .2 $ 3 1 ,0 0 0 $ 2 2 0 ,0 0 0 $ 4 5 1 ,0 0 0 $ 3 ,4 3 1 ,0 0 0 $ 4 ,3 4 4 ,0 0 0 $ 1 ,7 5 0 ,0 0 0 $ 1 0 ,2 2 7 ,0 0 0 $ 1 6 ,4 5 9 ,0 0 0

2 2 .9 $ 3 1 ,0 0 0 $ 1 9 3 ,0 0 0 $ 3 8 1 ,0 0 0 $ 2 ,7 8 7 ,0 0 0 $ 4 ,2 3 5 ,0 0 0 $ 1 ,7 5 0 ,0 0 0 $ 9 ,3 7 7 ,0 0 0 $ 1 5 ,0 9 1 ,0 0 0

3 0 .5 $ 3 1 ,0 0 0 $ 1 8 0 ,0 0 0 $ 3 8 9 ,0 0 0 $ 2 ,5 2 4 ,0 0 0 $ 4 ,4 7 6 ,0 0 0 $ 1 ,7 5 0 ,0 0 0 $ 9 ,3 5 0 ,0 0 0 $ 1 5 ,0 4 8 ,0 0 0

38.1 $ 3 1 ,0 0 0 $ 1 7 2 ,0 0 0 $ 4 4 7 ,0 0 0 $ 2 ,3 7 4 ,0 0 0 $ 4 ,9 6 6 ,0 0 0 $ 1 ,7 5 0 ,0 0 0 $ 9 ,7 4 0 ,0 0 0 $ 1 5 ,6 7 5 ,0 0 0

4 5 .7 $ 3 1 ,0 0 0 $ 1 6 7 ,0 0 0 $ 4 7 7 ,0 0 0 $ 2 ,1 8 7 ,0 0 0 $ 5 ,3 3 4 ,0 0 0 $ 1 ,7 5 0 ,0 0 0 $ 9 ,9 4 6 ,0 0 0 $ 1 6 ,0 0 7 ,0 0 0

5 3 .3 $ 3 1 ,0 0 0 $ 1 6 3 ,0 0 0 $ 6 3 5 ,0 0 0 $ 2 ,0 9 2 ,0 0 0 $ 5 ,8 8 0 ,0 0 0 $ 1 ,7 5 0 ,0 0 0 $ 1 0 ,5 5 1 ,0 0 0 $ 1 6 ,9 8 0 ,0 0 0

6 1 .0 $ 3 1 ,0 0 0 $ 1 6 0 ,0 0 0 $ 7 2 0 ,0 0 0 $ 2 ,0 7 1 ,0 0 0 $ 6 ,4 6 8 ,0 0 0 $ 1 ,7 5 0 ,0 0 0 $ 1 1 ,2 0 0 ,0 0 0 $ 1 8 ,0 2 5 ,0 0 0

S U M M A R Y  O F  C R I T I C A L  D I M E N S I O N S

P R E C A S T  C O N C R E T E C A S T -IN -P L A C E  C O N C R E T E

G IR D E R  D IM E N SIO N S T -B E A M / C O L U M N  D IM E N S IO N S M A T  F O U N D A T IO N

SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COL D U COLHT AREA THICKNESS
(M) (mm) (mm) <n> (mm) (innd (mm) IM*11 (mm)

15 .2 4 32 0 1070 6 5 2 0 0 7 1 0 1350 16760 6 8 .4 7 6 0

2 2 .9 4 3 2 0 1070 9 7 8 0 0 8 6 0 1450 16760 8 8 .6 7 6 0

30 .5 4 3 2 0 1550 152000 1090 1570 1 67 6 0 117.1 7 6 0

38.1 4 3 2 0 1470 2 3 7 4 0 0 1320 1 70 0 16760 147 .4 9 1 0

4 5 .7 4 3 2 0 2 1 1 0 3 2 7 4 0 0 1570 1780 167 6 0 178 .8 9 9 0

53 .3 4 3 2 0 3 0 2 0 4 53 5 0 0 1830 1 88 0 16760 2 2 3 .6 1140

6 1 .0 4 3 2 0 3 0 7 0 6 0 5 5 0 0 2 0 1 0 2 0 1 0 16760 2 6 7 .8 1300

TYPE V - TWO COLUMN -15.76 M CLEARANCE
COST COMPARISON CHART

TABLE 3-76
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C O S T  O F  S T R U C T U R E  P E R  K IL O M E T E R

SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN GIRDER GIRDER COST/KILOMETER COST/MILE
(M) FACILITIES & FINISHING ft T-BEAM INSTALLLATION

15 .2 $ 3 1 ,0 0 0 $ 2 2 0 ,0 0 0 $ 2 1 3 ,0 0 0 $ 1 ,8 3 8 ,0 0 0 $ 3 ,0 1 2 ,0 0 0 $ 1 ,7 5 0 ,0 0 0 $ 7 ,0 6 4 ,0 0 0 $ 1 1 ,3 6 8 ,0 0 0

2 2 .9 $ 3 1 ,0 0 0 $ 1 9 3 ,0 0 0 $ 1 9 9 ,0 0 0 $ 1 ,2 8 9 ,0 0 0 $ 2 ,9 0 3 ,0 0 0 $ 1 ,7 5 0 ,0 0 0 $ 6 ,3 6 5 ,0 0 0 $ 1 0 ,2 4 3 ,0 0 0

3 0 .5 $ 3 1 ,0 0 0 $ 1 8 0 ,0 0 0 $ 1 9 8 ,0 0 0 $ 1 ,2 0 0 ,0 0 0 $ 3 ,0 3 5 ,0 0 0 $ 1 ,7 5 0 ,0 0 0 $ 6 ,3 9 4 ,0 0 0 $ 1 0 ,2 9 0 ,0 0 0
38 .1 $ 3 1 ,0 0 0 $ 1 7 2 ,0 0 0 $ 1 8 0 ,0 0 0 $ 1 ,1 4 8 ,0 0 0 $ 3 ,2 6 0 ,0 0 0 $ 1 ,7 5 0 ,0 0 0 $ 6 ,5 4 1 ,0 0 0 $ 1 0 ,5 2 7 ,0 0 0

4 5 .7 $ 3 1 ,0 0 0 $ 1 6 7 ,0 0 0 $ 2 3 3 ,0 0 0 $ 1 ,1 2 9 ,0 0 0 $ 3 ,5 5 8 ,0 0 0 $ 1 ,7 5 0 ,0 0 0 $ 6 ,8 6 8 ,0 0 0 $ 1 1 ,0 5 3 ,0 0 0

53 .3 $ 3 1 ,0 0 0 $ 1 6 3 ,0 0 0 $ 2 6 6 ,0 0 0 $ 1 ,1 0 3 ,0 0 0 $ 3 ,9 0 9 ,0 0 0 $ 1 ,7 5 0 ,0 0 0 $ 7 ,2 2 2 ,0 0 0 $ 1 1 ,6 2 3 ,0 0 0

6 1 .0 $ 3 1 ,0 0 0 $ 1 6 0 ,0 0 0 $ 3 2 6 ,0 0 0 $ 1 ,0 6 3 ,0 0 0 $ 4 ,2 1 7 ,0 0 0 $ 1 ,7 5 0 ,0 0 0 $ 7 ,5 4 7 ,0 0 0 $ 1 2 ,1 4 6 ,0 0 0

SU M M A R Y  O F  C R IT IC A L  D IM E N S IO N S
P R E C A S T  C O N C R E T E C A S T -IN -P L A C E  C O N C R E T E

G IR D E R  D IM E N SIO N S T -B E A M /  C O L U M N  D IM E N S IO N S M A T  F O U N D A T IO N

SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COLDIA COLHT AREA THICKNESS
_______1M1_______ (nun) _______ISHEl______ (hi) _______(sal______ (nun) (mm) (MA2) (mm)

15 .2 3610 1070 4 2 8 0 0 5 3 0 1 12 0 1 06 7 0 3 9 .9 7 6 0

2 2 .9 3 61 0 1 070 6 4 2 0 0 6 4 0 1020 1 06 7 0 4 8 .3 7 6 0

30 .5 3 61 0 1 450 9 9 2 0 0 7 9 0 1 09 0 1 06 7 0 6 2 .7 7 6 0

38 .1 3 6 1 0 1 980 1 47400 9 4 0 1170 1 06 7 0 7 5 .8 7 6 0

4 5 .7 3 61 0 3 0 2 0 2 1 1 8 0 0 1170 1270 1 06 7 0 9 8 .8 8 4 0

5 3 .3 3 6 1 0 2 5 7 0 2 9 3 7 0 0 1 320 1350 1 0 6 7 0 119 .0 9 1 0

6 1 .0 3 6 1 0 3 6 1 0 3 8 2 2 0 0 1 570 1400 106 7 0 143 .2 1070

TYPE I - TWO COLUMN - GIRDER DEFL L/1000
COST COMPARISON CHART

T A B L E  3 -7 7
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C O S T  O F  S T R U C T U R E  P E R  K I L O M E T E R

SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN GIRDER GIRDER COST/KILOMETER COST/MILE
<M) FACILITIES ft FINISHING ft T-BEAM INSTALLLATION

15.2 $31,000 $220,000 $298,000 $1,576,000 $4,108,000 $1,750,000 $7,983,000 $12,847,000

22.9 $31,000 $193,000 $264,000 $1,394,000 $3,999,000 $1,750,000 $7,631,000 $12,281,000
30.5 $31,000 $180,000 $255,000 $1,284,000 $3,944,000 $1,750,000 $7,444,000 $11,980,000
38.1 $31,000 $172,000 $228,000 $1,213,000 $4,010,000 $1,750,000 $7,404,000 $11,915,000
45.7 $31,000 $167,000 $282,000 $1,167,000 $4,287,000 $1,750,000 $7,684,000 $12,366,000
53.3 #N/A #N /A #N/A #N/A #N/A #N /A #N /A #N/A
61.0 #N /A #N /A #N/A #N/A m /A #N /A #N /A #N/A

S U M M A R Y  O F  C R I T I C A L  D I M E N S I O N S

PR EC A ST C O N C R ET E C A ST -IN -PL A C E  C O N C R E T E
G IR D ER  D IM EN SIO N S T-B EA M / C O LU M N  D IM EN SIO N S M A T FO U N D A TIO N

SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COLDIA COLHT AREA THICKNESS
<MJ <mm) (mm) (mm) (nun) (nun) (M*l>

15.2 2790 2130 95000 640 990 10670 45.9 760

22.9 2790 2130 142500 790 1090 10670 61.3 760
30.5 2790 2130 189900 940 1170 10670 75.8 760
38.1 2790 2240 246400 1070 1240 10670 90.3 760
45.7 2790 2440 328300 1240 1320 10670 111.5 910

53.3 #N/A #N/A #N/A #N/A #N/A #N /A #N/A #N/A
61.0 #N/A #N/A #N/A #N/A #N/A #N /A #N /A #N/A

T Y P E  II - TW O  COLUM N - GIRDER D E FL L/1000
CO ST COM PARISON CH A R T

T A B L E  3 - 7 8 tfVA-Dut iq veNcie and shipping oomtralnli, gkdor ooufd nol bo tfiotf for tit span
i
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C O S T  O F  S T R U C T U R E  P E R  K I L O M E T E R

SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN GIRDER GIRDER COST/KILOMETER CO ST/M aE

(M) FACILITIES & FINISHING &T-BEAM INSTALLLATION

15.2 $31,000 $220,000 $298,000 $1,527,000 $3,339,000 $1,750,000 $7,165,000 $11,531,000

22.9 $31,000 $193,000 $230,000 $1,358,000 $3,252,000 $1,750,000 $6,814,000 $10,966,000
30.5 $31,000 $180,000 $226,000 $1,284,000 $3,446,000 $1,750,000 $6,917,000 $11,132,000
38.1 $31,000 $172,000 $280,000 $1,212,000 $3,804,000 $1,750,000 $7,249,000 $11,666,000
45.7 $31,000 $167,000 $311,000 $1,164,000 $4,065,000 $1,750,000 $7,488,000 $12,051,000
53.3 $31,000 $163,000 $373,000 $1,147,000 $4,532,000 $1,750,000 $7,996,000 $12,868,000
61.0 $31,000 $160,000 $413,000 $1,120,000 $4,834,000 $1,750,000 $8,308,000 $13,370,000

S U M M A R Y  O F  C R I T I C A L  D I M E N S I O N S

PR EC A ST C O N C R ET E C A ST -IN -PL A C E  C O N C R ET E

G IR D E R  D IM EN SIO N S T -B EA M / C O LU M N  D IM EN SIO N S M A T FO U N D A TIO N

SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COL DIA COLHT AREA THICKNESS(M) (mm) (mm)' - flu) (mm) (mm) (mm) (M*l) (mm)

15.2 3510 1070 42000 580 970 10670 45.9 760

22.9 3510 1140 64300 710 1070 10670 54.6 760

30.5 3510 1700 103800 890 1170 10670 71.3 760

38.1 3510 1910 165300 1090 1240 10670 93.6 840

45.7 3510 2740 229200 1300 1320 10670 115.1 910

53.3 3510 3070 328800 1550 1420 10670 143.2 1070
61.0 3510 3660 421400 1780 1500 10670 169.5 1140

T Y P E  III - TW O  COLUM N - GIRDER D E FL L/1000
CO ST COM PARISON CH AR T

TABLE 3-79
i
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C O S T  O F  S T R U C T U R E  P E R  K I L O M E T E R

SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN GIRDER GIRDER COST/HLOMETER COST/MII.E
<•»> FACILITIES & FINISHING & T-BEAM INSTALLLATION

15.2 $31,000 $220,000 $213,000 $1,480,000 $3,560,000 $1,750,000 $7,254,000 $11,674,000
22.9 $31,000 $193,000 $230,000 $1,358,000 $3,451,000 $1,750,000 $7,013,000 $11,286,000
30.5 $31,000 $180,000 $226,000 $1,284,000 $3,657,000 $1,750,000 $7,128,000 $11,471,000
38.1 $31,000 $172,000 $228,000 $1,238,000 $4,199,000 $1,750,000 $7,618,000 $12,260,000
45.7 $31,000 $167,000 $311,000 $1,206,000 $4,920,000 $1,750,000 $8,385,000 $13,494,000
53.3 $31,000 $163,000 $373,000 $1,147,000 $5,478,000 $1,750,000 $8,942,000 $14,391,000
61.0 $31,000 $160,000 $447,000 $1,134,000 $6,297,000 $1,750,000 $9,819,000 $15,802,000

S U M M A R Y  O F  C R I T I C A L  D I M E N S I O N S

PR EC A ST C O N C R ET E C A ST -IN -PL A C E  C O N C R E T E
G IR D E R  D IM EN SIO N S T-B EA M / C O LU M N  D IM EN SIO N S M A T FO U N D A TIO N

SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COL DIA COLHT AREA THICKNESS
_______ 1M1_______ (mm) (mm) (lu) (nun) (mm) (mm) (M*»

15.2 3510 1070 50600 560 940 10670 38.8 760
22.9 3510 1070 75800 690 1070 10670 54.6 760
30.5 3510 1190 116900 840 1170 10670 68.4 760
38.1 3510 1980 189700 1070 1270 10670 90.3 760
45.7 3510 2240 295100 1320 1370 10670 119.0 910
53.3 3510 2490 405200 1550 1420 10670 147.4 1070
61.0 3510 3530 563800 1880 1520 10670 188.4 1140

TYPE IV - TWO COLUMN - GIRDER DEFL L/1000
COST COMPARISON CHART

TABLE 3-80
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C O S T  O F  S T R U C T U R E  P E R  K I L O M E T E R

SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN GIRDER GIRDER COST/HLOM ETER COSTOULE

(M) FACILITIES & FINISHING &T-BEAM INSTALLLATION

15.2 $31,000 $220,000 $345,000 $1,729,000 $4,344,000 $1,750,000 $8,419,000 $13,549,000

22.9 $31,000 $193,000 $301,000 $1,506,000 $4,235,000 $1,750,000 $8,016,000 $12,901,000

30.5 $31,000 $180,000 $285,000 $1,397,000 $4,476,000 $1,750,000 $8,119,000 $13,067,000

38.1 $31,000 $172,000 $373,000 $1,304,000 $4,966,000 $1,750,000 $8,596,000 $13,834,000

45.7 $31,000 $167,000 $435,000 $1,263,000 $5,334,000 $1,750,000 $8,980,000 $14,452,000

53.3 $31,000 $163,000 $510,000 $1,216,000 $5,880,000 $1,750,000 $9,550,000 $15,370,000

61.0 $31,000 $160,000 $630,000 $1,202,000 $6,468,000 $1,750,000 $10,241,000 $16,482,000

S U M M A R Y  O F  C R I T I C A L  D I M E N S I O N S

PR EC A ST C O N C R ETE C A ST-IN -PL A C E  C O N C R E T E

G IR D ER  D IM EN SIO N S T -B EA M /C O L U M N  D IM EN SIO N S M A T FO UND ATION

SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COLDIA COLHT AREA THICKNESS
<M) (nun) (nun) <H) (mm) (mm) (nun) !M*» (nun)

15.2 4320 1070 65200 660 1070 10670 53.3 760

2 1 9 4320 1070 97800 810 1170 10670 69.9 760

30.5 4320 1550 152000 1020 1270 10670 90.3 760

38.1 4320 1470 237400 1220 1350 10670 117.1 910

45.7 4320 2110 327400 1470 1450 10670 145.3 1070

53.3 4320 3020 453500 1780 1520 10670 181.2 1140

61.0 4320 3070 605500 2030 1630 10670 226.3 1300

T Y P E  V - TW O  COLUM N - GIRDER D EFL L/1000
CO ST COM PARISON CH ART

TABLE 3-81
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C O S T  O F  S T R U C T U R E  P E R  K I L O M E T E R

SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN GIRDER GIRDER COST/fdLOMETER COST/MaE
<*•> FACILITIES & FINISHING ft T-BEAM INSTALLLATION

15 .2 $ 3 1 ,0 0 0 $ 2 2 0 ,0 0 0 $ 2 1 3 ,0 0 0 $ 1 ,8 3 8 ,0 0 0 $ 3 ,0 1 2 ,0 0 0 $ 1 ,7 5 0 ,0 0 0 $ 7 ,0 6 4 ,0 0 0 $ 1 1 ,3 6 8 ,0 0 0

2 2 .9 $ 3 1 ,0 0 0 $ 1 9 3 ,0 0 0 $ 1 9 9 ,0 0 0 $ 1 ,2 8 9 ,0 0 0 $ 2 ,9 8 5 ,0 0 0 $ 1 ,7 5 0 ,0 0 0 $ 6 ,4 4 7 ,0 0 0 $ 1 0 ,3 7 5 ,0 0 0

30 .5 $ 3 1 ,0 0 0 $ 1 8 0 ,0 0 0 $ 1 9 8 ,0 0 0 $ 1 ,2 2 7 ,0 0 0 $ 3 ,1 1 3 ,0 0 0 $ 1 ,7 5 0 ,0 0 0 $ 6 ,4 9 9 ,0 0 0 $ 1 0 ,4 5 9 ,0 0 0

38.1 $ 3 1 ,0 0 0 $ 1 7 2 ,0 0 0 $ 1 8 0 ,0 0 0 $ 1 ,1 7 0 ,0 0 0 $ 3 ,3 2 2 ,0 0 0 $ 1 ,7 5 0 ,0 0 0 $ 6 ,6 2 5 ,0 0 0 $ 1 0 ,6 6 2 ,0 0 0

4 5 .7 $ 3 1 ,0 0 0 $ 1 6 7 ,0 0 0 $ 2 0 9 ,0 0 0 $ 1 ,1 2 9 ,0 0 0 $ 3 ,5 6 6 ,0 0 0 $ 1 ,7 5 0 ,0 0 0 $ 6 ,8 5 2 ,0 0 0 $ 1 1 ,0 2 7 ,0 0 0

5 3 .3 $ 3 1 ,0 0 0 $ 1 6 3 ,0 0 0 $ 2 8 9 ,0 0 0 $ 1 ,1 1 6 ,0 0 0 $ 4 ,1 3 5 ,0 0 0 $ 1 ,7 5 0 ,0 0 0 $ 7 ,4 8 4 ,0 0 0 $ 1 2 ,0 4 4 ,0 0 0

6 1 .0 $ 3 1 ,0 0 0 $ 1 6 0 ,0 0 0 $ 3 8 1 ,0 0 0 $ 1 ,1 0 8 ,0 0 0 $ 4 ,7 2 3 ,0 0 0 $ 1 ,7 5 0 ,0 0 0 $ 8 ,1 5 3 ,0 0 0 $ 1 3 ,1 2 1 ,0 0 0

S U M M A R Y  O F  C R I T I C A L  D I M E N S I O N S

P R E C A S T  C O N C R E T E C A S T -IN -P L A C E  C O N C R E T E

G IR D E R  D IM E N SIO N S T -B E A M /  C O L U M N  D IM E N SIO N S M A T  FO U N D A T IO N

SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COL DIA COLHT AREA THICKNESS
(U) (mm) (mm) (kl> (mm) (nun) (mm) <M«1) (mm)

15 .2 3610 1070 4 2 8 0 0 5 3 0 1 12 0 1 06 7 0 3 9 .9 7 6 0

2 2 .9 3610 1 35 0 6 8 7 0 0 6 6 0 1 02 0 1 06 7 0 4 8 .3 7 6 0

3 0 .5 3 61 0 1960 1 04900 8 1 0 1120 1 06 7 0 6 2 .7 7 6 0

38.1 3 61 0 2 4 9 0 153100 9 9 0 1190 1 06 7 0 7 7 .3 7 6 0

4 5 .7 3 61 0 3 0 5 0 2 1 2 6 0 0 1170 1 27 0 1 06 7 0 95 .3 8 40

5 3 .3 3 61 0 3 3 0 0 3 2 2 5 0 0 1 42 0 1370 1 06 7 0 126 .8 9 9 0

6 1 .0 3 61 0 3 6 1 0 4 5 5 9 0 0 1 680 1470 1 06 7 0 160 .5 1140

TYPE I - TWO COLUMN - GIRDER DEFL L/4000
COST COMPARISON CHART

TABLE 3-82
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C O S T  O F  S T R U C T U R E  P E R  K IL O M E T E R

SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN GIRDER GIRDER COST/fdLOMETER COST/MILE

__________<M) FACILITIES f t FINISHING AT-BEAM INSTALLLATTON

15.2 $31,000 $220,000 $298,000 $1,576,000 $4,108,000 $1,750,000 $7,983,000 $12,847,000

22.9 $31,000 $193,000 $264,000 $1,394,000 $3,999,000 $1,750,000 $7,631,000 $12,281,000
30.5 $31,000 $180,000 $255,000 $1,282,000 $3,944,000 $1,750,000 $7,442,000 $11,977,000
38.1 $31,000 $172,000 $228,000 $1,213,000 $4,010,000 $1,750,000 $7,404,000 $11,915,000
45.7 $31,000 $167,000 $311,000 $1,164,000 $4,500,000 $1,750,000 $7,923,000 $12,751,000
53.3 #N/A #N /A #N/A #N/A m iA #N /A #N/A #N/A
61.0 #N/A #N /A M IA #N /A M IA #N /A #N /A #N/A

S U M M A R Y  O F  C R IT IC A L  D IM E N S IO N S

SPAN
(M)

PR EC A ST C O N C R E T E C A ST -IN -PL A C E  C O N C R E T E
G IR D E R  D IM EN SIO N S T -B EA M /C O L U M N  D IM EN SIO N S M A T FO U N D A TIO N

TOP WIDTH
_______ ISEl_______

DEPTH
_______ ts s l_______

WEIGHT
(>«)

T-BM DEPTH 
(nun)

COL DIA
(mm)

COLHT
(mm)

AREA
(M*2)

THICKNESS
(mm)

15.2 2790 2130 95000 640 990 10670 45.9 760

22.9 2790 2130 142500 790 1090 10670 61.3 760
30.5 2790 2130 189900 940 1170 10670 75.8 760
38.1 2790 2240 246400 1070 1240 10670 90.3 760
45.7 2790 2640 351500 1300 1320 10670 117.1 910

53.3 #N/A #N /A #N/A #N/A M IA #N /A #N/A M fA
61.0 #N/A M IA M /A #N/A M IA #N /A #N/A M IA

•WA-Due to veNcfe and ihlppfng conal/akili, girder couM not be tliod tor H i span

(

TYPE II ■ TWO COLUMN - GIRDER DEFL L/4000
COST COMPARISON CHART

TABLE 3-83
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C O S T  O F  S T R U C T U R E  P E R  K IL O M E T E R

SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN GIRDER GIRDER COST/HLOMETER COST/MILE
(M) FACILITIES & FINISHING &T-BEAM INSTALLLATION

15.2 $31,000 $220,000 $298,000 $1,527,000 $3,339,000 $1,750,000 $7,165,000 $11,531,000
22.9 $31,000 $193,000 $264,000 $1,358,000 $3,320,000 $1,750,000 $6,916,000 $11,130,000
30.5 $31,000 $180,000 $255,000 $1,284,000 $3,562,000 $1,750,000 $7,062,000 $11,365,000
38.1 $31,000 $172,000 $280,000 $1,209,000 $3,935,000 $1,750,000 $7,377,000 $11,872,000
45.7 $31,000 $167,000 $311,000 $1,161,000 $4,262,000 $1,750,000 $7,682,000 $12,363,000
53.3 $31,000 $163,000 $373,000 $1,146,000 $4,602,000 $1,750,000 $8,065,000 $12,979,000
61.0 $31,000 $160,000 $413,000 $1,118,000 $5,001,000 $1,750,000 $8,473,000 $13,636,000

SU M M A R Y  O F  C R IT IC A L  D IM E N S IO N S

PRECAST CONCRETE CAST-IN-PLACE CONCRETE
GIRDER DIMENSIONS T-BEAM /COLUM N DIM ENSIONS M AT FOUNDATION

SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COLDIA COLHT AREA THICKNESS
(Ml (mm) ______ lEsal______ (kit (tnm> (mm) (mm) <M*1> (mini

15.2 3510 1070 42000 580 970 10670 45.9 760
22.9 3510 1370 68000 740 1070 10670 57.1 760
30.5 3510 1830 112300 910 1170 10670 74.2 760
38.1 3510 2340 177200 1140 1240 10670 95.3 840
45.7 3510 2740 250700 1350 1320 10670 117.1 910
53.3 3510 3300 337700 1570 1420 10670 143.2 1070
61.0 3510 3660 445700 1800 1500 10670 171.9 1140

TYPE III - TWO COLUMN - GIRDER DEFL L/4000
COST COMPARISON CHART

T A B L E  3 -8 4
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COST OF STRUCTURE PER KILOMETER

SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN GIRDER GIRDER COST/KILOMETER COST/MILE
(M) facilities & FINISHING &T-BEAM INSTALLLATION

15.2 $31,000 $220,000 $254,000 $1,527,000 $3,560,000 $1,750,000 $7,342,000 $11,816,000
22.9 $31,000 $193,000 $230,000 $1,358,000 $3,635,000 $1,750,000 $7,197,000 $11,583,000
30.5 $31,000 $180,000 $226,000 $1,291,000 $4,046,000 $1,750,000 $7,524,000 $12,109,000
38.1 $31,000 $172,000 $228,000 $1,235,000 $4,422,000 $1,750,000 $7,838,000 $12,614,000
45.7 $31,000 $167,000 $337,000 $1,152,000 $5,219,000 $1,750,000 $8,656,000 $13,931,000
53.3 $31,000 $163,000 $406,000 $1,160,000 $5,883,000 $1,750,000 $9,393,000 $15,117,000
61.0 $31,000 $160,000 $476,000 $1,114,000 $6,297,000 $1,750,000 $9,828,000 $15,817,000

SUMMARY OF CRITICAL DIMENSIONS
PRECAST CONCRETE CAST-IN-PLACE CONCRETE
GIRDER DIMENSIONS T-BEAM / COLUMN DIM ENSIONS MAT FOUNDATION

SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COL DIA COLHT AREA THICKNESS
_______(HI_______ (mm) _____ Issl_____ IU> (mm) (mm) (mm) (M»ai (mm)

15.2 3510 1070 50600 560 970 10670 40.1 760
22.9 3510 1320 84200 740 1070 10670 54.6 760
30.5 3510 1730 140500 910 1190 10670 72.8 760
38.1 3510 2290 206600 1120 1270 10670 93.6 760
45.7 3510 2640 322300 1400 1350 10670 126.8 990
53.3 3510 3000 448200 1650 1450 10670 158.3 1070
61.0 3510 3530 563800 1880 1500 10670 188.4 1220

TYPE IV - TWO COLUMN - GIRDER DEFL L/4000
COST COMPARISON CHART

TABLE 3-85
/
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C O S T  O F  S T R U C T U R E  P E R fU L O M E T E R

SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN GIRDER GIRDER COST/KILOMETER COST/MILE
w ______ FACILITIES & FINISHING & T-BEAM INSTALLLATION

15.2 $31,000 $220,000 $345,000 $1,729,000 $4,344,000 $1,750,000 $8,419,000 $13,549,000
22.9 $31,000 $193,000 $301,000 $1,506,000 $4,281,000 $1,750,000 $8,062,000 $12,975,000
30.5 $31,000 $180,000 $285,000 $1,397,000 $4,507,000 $1,750,000 $8,150,000 $13,116,000
38.1 $31,000 $172,000 $373,000 $1,304,000 $4,966,000 $1,750,000 $8,596,000 $13,834,000
45.7 $31,000 $167,000 $474,000 $1,259,000 $5,537,000 $1,750,000 $9,218,000 $14,835,000
53.3 $31,000 $163,000 $510,000 $1,211,000 $5,880,000 $1,750,000 $9,545,000 $15,361,000
61.0 $31,000 $160,000 $630,000 $1,190,000 $6,577,000 $1,750,000 $10,338,000 $16,638,000

SUMMARY OF CRITICAL DIMENSIONS
PRECAST CONCRETE CAST-IN-PLACE CONCRETE
GIRDER DIMENSIONS T-BEAM /COLUM N DIMENSIONS MAT FOUNDATION

SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COL DIA COLHT AREA THICKNESS(M> (mm) (mm) (kl> (mm) (nun) (mm) <M«2> (nun)

15.2 4320 1070 65200 660 1070 10670 53.3 760
22.9 4320 1140 100400 810 1170 10670 69.9 760
30.5 4320 1600 154200 1020 1270 10670 90.3 760
38.1 4320 1470 237400 1220 1350 10670 117.1 910
45.7 4320 2440 349500 1520 1450 10670 151.6 1070
53.3 4320 3020 453500 1780 1520 10670 181.2 1140
61.0 4320 3250 621400 2080 1630 10670 226.3 1300

TYPE V - TWO COLUMN - GIRDER DEFL L/4000
COST COMPARISON CHART

TABLE 3-86
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C O S T  O F  S T R U C T U R E  P E R  K IL O M E T E R

SPAN
(M)

CONSTRUCTION
FACILITIES

SITE PREP 
A FINISHING

FOUNDATION COLUMN 
& T-BEAM

GIRDER GIRDER
INSTALLLATION

COST/KILOMETER COST/MILE

15.2 $31,000 $220,000 $176,000 $1,389,000 $3,012,000 $1,750,000 $6,578,000 $10,586,000
22.9 $31,000 $193,000 $199,000 $1,132,000 $2,903,000 $1,750,000 $6,208,000 $9,991,000
30.5 $31,000 $180,000 $198,000 $1,003,000 $3,035,000 $1,750,000 $6,197,000 $9,973,000
38.1 $31,000 $172,000 $224,000 $923,000 $3,260,000 $1,750,000 $6,360,000 $10,235,000
45.7 $31,000 $167,000 $228,000 $882,000 $3,558,000 $1,750,000 $6,616,000 $10,647,000
53.3 $31,000 $163,000 $311,000 $828,000 $3,909,000 $1,750,000 $6,992,000 $11,252,000
61.0 $31,000 $160,000 $350,000 $819,000 $4,217,000 $1,750,000 $7,327,000 $11,792,000

SUMMARY OF CRITICAL DIMENSIONS
PRECAST CONCRETE CAST-IN-PLACE CONCRETE
GIRDER DIMENSIONS T-BEAM / COLUMN DIM ENSIONS MAT FOUNDATION

SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COLDIA COLHT AREA THICKNESS(M) (mm) (mm) (km) (nun) (mm) (mm) <M»» (mm)

15.2 3610 1070 42800 530 890 10670 35.3 760
22.9 3610 1070 64200 640 890 10670 47.1 760
30.5 3610 1450 99200 790 890 10670 62.7 760
38.1 3610 1980 147400 940 890 10670 77.4 840
45.7 3610 3020 211800 1170 910 10670 93.6 910
53.3 3610 2570 293700 1320 890 10670 119.0 1070
61.0 3610 3610 382200 1550 940 10670 143.2 1140

TYPE I - TWO COLUMN - COLUMN DEFL H/100
COST COMPARISON CHART

TABLE 3-87
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C O S T  O F  S T R U C T U R E  P E R  K IL O M E T E R

SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN GIRDER GIRDER COST/IOLOMETER COST/MILE
(M) FACILITIES & FINISHING &T-BEAM INSTALLLATION

15.2 $31,000 $220,000 $298,000 $1,389,000 $4,108,000 $1,750,000 $7,796,000 $12,546,000
22.9 $31,000 $193,000 $264,000 $1,132,000 $3,999,000 $1,750,000 $7,369,000 $11,859,000
30.5 $31,000 $180,000 $255,000 $1,002,000 $3,944,000 $1,750,000 $7,162,000 $11,526,000
38.1 $31,000 $172,000 $274,000 $904,000 $4,010,000 $1,750,000 $7,141,000 $11,492,000
45.7 $31,000 $167,000 $305,000 $852,000 $4,287,000 $1,750,000 $7,392,000 $11,896,000
53.3 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
61.0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

SU M M A R Y  O F  C R IT IC A L  D IM E N S IO N S

PRECAST CONCRETE CAST-IN-PLACE CONCRETE
GIRDER DIMENSIONS T-BEAM / COLUMN DIM ENSIONS MAT FOUNDATION

SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COL DIA COLHT AREA THICKNESS_____ W> (nun) lanl ______M ______ (mm) (mm) (mm) <M*a>
15.2 2790 2130 95000 640 890 10670 45.9 760
22.9 2790 2130 142500 790 890 10670 61.3 760
30.5 2790 2130 189900 910 890 10670 75.8 760
38.1 2790 2240 246400 1070 860 10670 90.3 910
45.7 2790 2440 328300 1240 860 10670 111.5 990
53.3 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
61.0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

TYPE II - TWO COLUMN - COLUMN DEFL H/100
COST COMPARISON CHART

T A B L E  3 -8 8 IWADue to vehWfl and thfrrfng oonatfilnli, girder could not bo alzed for Ha span

r
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C O S T  O F  S T R U C T U R E  P E R  K IL O M E T E R

SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN GIRDER GIRDER COST/KILOMETER COST/MILE
<M> FACILITIES & FINISHING A T-BEAM INSTALLLATION

15.2 $31,000 $220,000 $298,000 $1,389,000 $3,339,000 $1,750,000 $7,027,000 $11,309,000
22.9 $31,000 $193,000 $230,000 $1,132,000 $3,252,000 $1,750,000 $6,588,000 $10,602,000
30.5 $31,000 $180,000 $226,000 $1,003,000 $3,446,000 $1,750,000 $6,636,000 $10,680,000
38.1 $31,000 $172,000 $274,000 $903,000 $3,804,000 $1,750,000 $6,934,000 $11,159,000
45.7 $31,000 $167,000 $305,000 $864,000 $4,065,000 $1,750,000 $7,182,000 $11,558,000
53.3 $31,000 $163,000 $399,000 $849,000 $4,532,000 $1,750,000 $7,724,000 $12,431,000
61.0 $31,000 $160,000 $468,000 $837,000 $4,834,000 $1,750,000 $8,080,000 $13,004,000

S U M M A R Y  O F  C R IT IC A L  D IM E N S IO N S
PRECA ST C O N C R ETE C A ST-IN -PLA CE C O N C R ETE
G IR D ER  D IM ENSION S T-BEA M / COLUM N D IM ENSION S M AT FOUNDATION

SPAN(M> TOP WIDTH
(mm)

DEPTH(mm) WEIGHT 
_______0t)

T-BM DEPTH(mm)
COL DIA(mra) COL HT fmm) AREA(M«l) THICKNESS(mm)

15.2 3510 1070 42000 580 890 10670 45.9 760
22.9 3510 1140 64300 710 890 10670 54.6 760
30.5 3510 1700 103800 890 890 10670 69.9 760
38.1 3510 1910 165300 1090 860 10670 90.3 910
45.7 3510 2740 229200 1300 890 10670 111.5 990
53.3 3510 3070 328800 1520 940 10670 141.0 1140
61.0 3510 3660 421400 1750 990 10670 169.5 1300

TYPE III - TWO COLUMN - COLUMN DEFL H/100
COST COMPARISON CHART

TABLE 3-89
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COST OF STRUCTURE PER KILOMETER

SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN GIRDER GIRDER COST/HLOMETER COST/MILE
(M) FACILITIES & FINISHING ft T-BEAM INSTALLATION

15.2 $31,000 $220,000 $213,000 $1,434,000 $3,560,000 $1,750,000 $7,208,000 $11,600,000
22.9 $31,000 $193,000 $230,000 $1,161,000 $3,451,000 $1,750,000 $6,816,000 $10,969,000
30.5 $31,000 $180,000 $226,000 $1,025,000 $3,768,000 $1,750,000 $6,980,000 $11,233,000
38.1 $31,000 $172,000 $251,000 $938,000 $4,199,000 $1,750,000 $7,341,000 $11,814,000
45.7 $31,000 $167,000 $363,000 $878,000 $4,920,000 $1,750,000 $8,109,000 $13,050,000
53.3 $31,000 $163,000 $426,000 $848,000 $5,478,000 $1,750,000 $8,696,000 $13,995,000
61.0 $31,000 $160,000 $536,000 $846,000 $6,297,000 $1,750,000 $9,620,000 $15,482,000

SUMMARY OF CRITICAL DIMENSIONS
PRECA ST C O N C R ETE C A ST-IN -PLA CE C O N C R ETE
G IR D ER  DIM ENSIONS T-B EA M /C O LU M N  D IM ENSION S M AT FOUNDATION

SPAN T O P  WIDTH DEPTH W EIG H T T-BM DEPTH C O L D IA C O L H T AREA THICKNESS
(M) (mm) (mm) o>i> (mm) (min) (mm) (M»2) (mm)

15.2 3510 1070 50600 560 910 10670 38:8 760
22.9 3510 1070 75800 690 910 10670 53.3 760
30.5 3510 1350 123600 860 910 10670 69.9 760
38.1 3510 1980 189700 1070 910 10670 88.6 840
45.7 3510 2240 295100 1320 910 10670 121.0 1070
53.3 3510 2490 405200 1550 940 10670 147.4 1220
61.0 3510 3530 563800 1880 1020 10670 188.4 1370

TYPE IV - TWO COLUMN - COLUMN DEFL H/I00
COST COMPARISON CHART

TABLE 3-90
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C O S T  O F  S T R U C T U R E  P E R  K IL O M E T E R

SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN GIRDER GIRDER COST/KILOMETER COST/MILE

(M) FACILITIES & FINISHING &T-BEAM INSTALLLATION

15.2 $31,000 $220,000 $345,000 $1,076,000 $4,344,000 $1,750,000 $7,766,000 $12,498,000

22.9 $31,000 $193,000 $301,000 $995,000 $4,235,000 $1,750,000 $7,505,000 $12,078,000

30.5 $31,000 $180,000 $343,000 $936,000 $4,476,000 $1,750,000 $7,716,000 $12,418,000
38.1 $31,000 $172,000 $435,000 $916,000 $4,966,000 $1,750,000 $8,270,000 $13,310,000

45.7 $31,000 $167,000 $466,000 $889,000 $5,334,000 $1,750,000 $8,637,000 $13,900,000

53.3 $31,000 $163,000 $579,000 $883,000 $5,880,000 $1,750,000 $9,286,000 $14,945,000

61.0 $31,000 $160,000 $704,000 $865,000 $6,468,000 $1,750,000 $9,978,000 $16,058,000

S U M M A R Y  O F  C R IT IC A L  D IM E N S IO N S
PRECA ST C O N C R ETE C A ST-IN -PLA CE C O N C R ETE
G IR D ER  D IM ENSION S T-B EA M /C O LU M N  D IM ENSION S M AT FOUNDATION

SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COL DIA COLHT AREA THICKNESS
(M) (mm) _______ lESl_______ ________(m (ram) (mm) (mm) (M«l) (mm)

15.2 4320 1070 65200 660 690 10670 52.0 760

22.9 4320 1070 97800 810 760 10670 68.4 760
30.5 4320 1550 152000 1020 810 10670 88.6 910

38.1 4320 1470 237400 1220 890 10670 117.1 1070

45.7 4320 2110 327400 1470 940 10670 145.3 1140

53.3 4320 3020 453500 1750 1020 10670 181.2 1300

61.0 4320 3070 605500 2030 1070 10670 226.3 1450

TYPE V - TWO COLUMN - COLUMN DEFL H/100
COST COMPARISON CHART

TABLE 3-91
1
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COST OF STRUCTURE PER KILOMETER

SPAN
<M>

CONSTRUCTION
FACILITIES

SITE PREP 
& FINISHING

FOUNDATION COLUMN 
& T-BEAM

GIRDER GIRDER
INSTALLLATION

COST/KILOM ETER COST/MILE

15.2 $31,000 $220,000 $176,000 $1,389,000 $3,012,000 $1,750,000 $6,578,000 $10,586,000
22.9 $31,000 $193,000 $199,000 $1,132,000 $2,903,000 $1,750,000 $6,208,000 $9,991,000
30.5 $31,000 $180,000 $198,000 $1,025,000 $3,035,000 $1,750,000 $6,219,000 $10,008,000
38.1 $31,000 $172,000 $224,000 $999,000 $3,260,000 $1,750,000 $6,436,000 $10,358,000
45.7 $31,000 $167,000 $254,000 $978,000 $3,558,000 $1,750,000 $6,738,000 $10,844,000
53.3 $31,000 $163,000 $289,000 $952,000 $3,909,000 $1,750,000 $7,094,000 $11,417,000
61.0 $31,000 $160,000 $326,000 $943,000 $4,217,000 $1,750,000 $7,427,000 $11,952,000

SUMMARY OF CRITICAL DIMENSIONS
PRECA ST CO N C R ETE C A ST-IN -PLA C E C O N C R ETE
G IR D ER  DIM ENSIONS T-BEA M /CO LU M N  DIM ENSION S M AT FOUNDATION

SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COL DIA COLHT AREA THICKNESS(M) (mm) (mm) (ha) (mm) (nun) (mm) (M*2) (mm)

15.2 3610 1070 42800 530 890 10670 35.3 760
22.9 3610 1070 64200 640 890 10670 47.1 760
30.5 3610 1450 99200 790 910 10670 62.7 760
38.1 3610 1980 147400 940 990 10670 77.4 840
45.7 3610 3020 211800 1170 1070 10670 98.8 910
53.3 3610 2570 293700 1320 1120 10670 119.0 990
61.0 3610 3610 382200 1570 1190 10670 143.2 1070

TYPE I - TWO COLUMN - COLUMN DEFL H/250
COST COMPARISON CHART

TABLE 3-92
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COST OF STRUCTURE PER KILOMETER

SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN GIRDER GIRDER COST/HLOMETER COSTYMILE
(M) FACILITIES ft FINISHING ft T-BEAM INSTALLLATION

15.2 $31,000 $220,000 $298,000 $1,389,000 $4,108,000 $1,750,000 $7,796,000 $12,546,000
22.9 $31,000 $193,000 $264,000 $1,161,000 $3,999,000 $1,750,000 $7,398,000 $11,906,000
30.5 $31,000 $180,000 $255,000 $1,095,000 $3,944,000 $1,750,000 $7,255,000 $11,676,000
38.1 $31,000 $172,000 $274,000 $1,034,000 $4,010,000 $1,750,000 $7,271,000 $11,701,000
45.7 $31,000 $167,000 $305,000 $993,000 $4,287,000 $1,750,000 $7,533,000 $12,123,000
53.3 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
61.0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

SUMMARY OF CRITICAL DIMENSIONS
PRECA ST C O N C R ETE C A ST-IN -PLA CE C O N C R ETE
G IR D ER  DIM ENSIONS T-BEA M / COLUM N DIM ENSIONS M AT FOUNDATION

SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COL DIA COLHT AREA THICKNESS______ m ______ (mm) (mm) <*«> ______ <"■ *"> (mm) (mm) (M"i)

15.2 2790 2130 95000 640 890 10670 45.9 760
22.9 2790 2130 142500 790 910 10670 61.3 760
30.5 2790 2130 189900 910 990 10670 75.8 760
38.1 2790 2240 246400 1070 1040 10670 90.3 910
45.7 2790 2440 328300 1240 1090 10670 111.5 990
53.3 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
61.0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

TYPE II - TWO COLUMN - COLUMN DEFL H/250
COST COMPARISON CHART

TABLE 3-93 tN/A-Due to v«Ncfe and tilin g  oomiratils, girder could not be tiled for tilt tpan
(
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COST OF STRUCTURE PER KILOMETER

SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN GIRDER GIRDER COST/KILOMETER COST/MILE

<M> FACILITIES & FINISHING &T-BEAM INSTALLATION

15.2 $31,000 $220,000 $298,000 $1,389,000 $3,339,000 $1,750,000 $7,027,000 $11,309,000

22.9 $31,000 $193,000 $230,000 $1,132,000 $3,252,000 $1,750,000 $6,588,000 $10,602,000
30.5 $31,000 $180,000 $226,000 $1,072,000 $3,446,000 $1,750,000 $6,705,000 $10,791,000
38.1 $31,000 $172,000 $280,000 $1,141,000 $3,804,000 $1,750,000 $7,178,000 $11,552,000
45.7 $31,000 $167,000 $305,000 $991,000 $4,065,000 $1,750,000 $7,309,000 $11,763,000
53.3 $31,000 $163,000 $373,000 $991,000 $4,532,000 $1,750,000 $7,840,000 $12,617,000
61.0 $31,000 $160,000 $440,000 $964,000 $4,834,000 $1,750,000 $8,179,000 $13,163,000

SUMMARY OF CRITICAL DIMENSIONS
PRECA ST C O N C R ETE C A ST-IN -PLA CE C O N C R ETE
G IR D ER  DIM ENSIONS T-B EA M / COLUM N DIM ENSIONS M AT FOUNDATION

SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COLDIA COLHT AREA THICKNESS______[Ml_____ (mm) (mm) (mm) (min) (mm) (M«»
15.2 3510 1070 42000 580 890 10670 45.9 760
22.9 3510 1140 64300 710 890 10670 54.6 760
30.5 3510 1700 103800 890 970 10670 69.9 760
38.1 3510 1910 165300 1090 1170 10670 93.6 840
45.7 3510 2740 229200 1300 1090 10670 111.5 990
53.3 3510 3070 328800 1520 1190 10670 141.0 1070
61.0 3510 3660 421400 1750 1240 10670 169.5 1220

TYPE III - TWO COLUMN - COLUMN DEFL H/250
COST COMPARISON CHART

TABLE 3-94
i
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SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN GIRDER GIRDER COST/HLOM ETER COSTMILK

<M> FACILITIES & FINISHING &T-BEAM INSTALLLATION

15.2 $31,000 $220,000 $213,000 $1,434,000 $3,560,000 $1,750,000 $7,208,000 $11,600,000
22.9 $31,000 $193,000 $230,000 $1,161,000 $3,451,000 $1,750,000 $6,816,000 $10,969,000
30.5 $31,000 $180,000 $226,000 $1,173,000 $3,768,000 $1,750,000 $7,128,000 $11,471,000
38.1 $31,000 $172,000 $251,000 $1,054,000 $4,199,000 $1,750,000 $7,457,000 $12,001,000
45.7 $31,000 $167,000 $363,000 $1,025,000 $4,920,000 $1,750,000 $8,256,000 $13,287,000
53.3 $31,000 $163,000 $399,000 $990,000 $5,478,000 $1,750,000 $8,811,000 $14,180,000
61.0 $31,000 $160,000 $506,000 $1,065,000 $6,297,000 $1,750,000 $9,809,000 $15,786,000

S U M M A R Y  O F  C R IT IC A L  D IM E N S IO N S
PRECA ST CO N CRETE C A ST-IN -PLA CE C O N C R ETE
G IR D ER  DIM ENSIONS T-BEA M / COLUM N DIM ENSIONS M AT FOUNDATION

SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COLDIA COLHT AREA THICKNESS
(M) (rain) ____ Issl____ <k*> (mini (mm) (nun) (M«J) (mm)

15.2 3510 1070 50600 560 910 10670 38.8 760
22.9 3510 1070 75800 690 910 10670 53.3 760
30.5 3510 1350 123600 860 1070 10670 69.9 760
38.1 3510 1980 189700 1070 1070 10670 88.6 840
45.7 3510 2240 295100 1320 1140 10670 121.0 1070
53.3 3510 2490 405200 1550 1190 10670 147.4 1140
61.0 3510 3530 563800 1880 1420 10670 188.4 1300

TYPE IV - TWO COLUMN - COLUMN DEFL H/250
COST COMPARISON CHART

TABLE 3-95
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C O S T  O F  S T R U C T U R E  P E R  K IL O M E T E R

SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN GIRDER GIRDER COST/KILOMETER COST/MI1.E

(M) FACILITIES & FINISHING A T-BEAM INSTALLLATION

15.2 531,000 $220,000 $345,000 $1,389,000 $4,344,000 $1,750,000 $8,079,000 $13,002,000
22.9 $31,000 $193,000 $301,000 $1,224,000 $4,235,000 $1,750,000 $7,734,000 $12,447,000
30.5 $31,000 $180,000 $314,000 $1,141,000 $4,476,000 $1,750,000 $7,892,000 $12,701,000
38.1 $31,000 $172,000 $404,000 $1,091,000 $4,966,000 $1,750,000 $8,414,000 $13,541,000
45.7 $31,000 $167,000 $435,000 $1,056,000 $5,334,000 $1,750,000 $8,773,000 $14,119,000
53.3 $31,000 $163,000 $545,000 $1,030,000 $5,880,000 $1,750,000 $9,399,000 $15,127,000
61.0 $31,000 $160,000 $667,000 $1,012,000 $6,468,000 $1,750,000 $10,088,000 $16,235,000

SUMMARY OF CRITICAL DIMENSIONS
PRECA ST C O N C R ETE C A ST-IN -PLA CE C O N C R ETE
G IRD ER DIM ENSIONS T-B EA M /C O LU M N  D IM ENSION S M AT FOUNDATION

SPAN T O P  W IDTH DEPTH W EIG H T T-BM DEPTH C O L  DIA C O L  HT AREA THICKNESS
(M) (mm) (mm) Owl (mm) (nun) (mm) (M»I) (mm)

15.2 4320 1070 65200 660 890 10670 52.0 760
22.9 4320 1070 97800 810 970 10670 68.4 760
30.5 4320 1550 152000 1020 1040 10670 90.3 840
38.1 4320 1470 237400 1220 1120 10670 117.1 990
45.7 4320 2110 327400 1470 1190 10670 145.3 1070
53.3 4320 3020 453500 1750 1270 10670 181.2 1220
61.0 4320 3070 605500 2030 1350 10670 223.6 1370

TYPE V - TWO COLUMN - COLUMN DEFL H/250
COST COMPARISON CHART

I

TABLE 3-96
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COST OF STRUCTURE PER KILOMETER

SPAN
(M)

CONSTRUCTION
FACILITIES

SITE  PREP 
&  FINISHING

FOUNDATION COLUM N
& T-B EA M

GIRD ER G IRD ER
INSTALLLATTON

COST/KILOM ETER COST/M ILE

15.2 $31,000 $220,000 $213,000 $1,838,000 $3,012,000 $1,750,000 $7,064,000 $11,368,000
22.9 $31,000 $193,000 $199,000 $1,585,000 $2,903,000 $1,750,000 $6,661,000 $10,720,000
30.5 $31,000 $180,000 $198,000 $1,469,000 $3,035,000 $1,750,000 $6,663,000 $10,723,000
38.1 $31,000 $172,000 $204,000 $1,404,000 $3,260,000 $1,750,000 $6,821,000 $10,977,000
45.7 $31,000 $167,000 $212,000 $1,355,000 $3,558,000 $1,750,000 $7,073,000 $11,383,000
53.3 $31,000 $163,000 $266,000 $1,304,000 $3,909,000 $1,750,000 $7,423,000 $11,946,000
61.0 $31,000 $160,000 $303,000 $1,260,000 $4,217,000 $1,750,000 $7,721,000 $12,426,000

SUMMARY OF CRITICAL DIMENSIONS
PRECA ST C O N C R ETE C A ST-IN -PLA CE C O N C R ETE
G IR D ER  DIM ENSIONS T-BEA M / COLUM N D IM ENSION S M AT FOUNDATION

SPAN T O P W IDTH DEPTH W EIG H T T-BM DEPTH C O L D IA C O L H T AREA THICKNESS
<M) (mm) (mm) (fci) (mm) (mm) (mm) (nun)

15.2 3610 1070 42800 530 1120 10670 39.9 760
22.9 3610 1070 64200 640 1220 10670 48.3 760
30.5 3610 1450 99200 790 1320 10670 62.7 760
38.1 3610 1980 147400 970 1420 10670 79.0 760
45.7 3610 3020 211800 1170 1520 10670 98.8 760
53.3 3610 2570 293700 1320 1600 10670 121.0 910
61.0 3610 3610 382200 1570 1680 10670 143.2 990

TYPE I - TWO COLUMN - COLUMN DEFL H/750
COST COMPARISON CHART

TABLE 3-97
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C O S T  O F  S T R U C T U R E  P E R  K IL O M E T E R

SPAN CONSTRUCTION SITE PR E P FOUNDATION COLUMN GIRDER GIRD ER C O ST/M LO M ETER COST/M ILE
w _______ FA CILITIES &  FINISHING & T-BEA M INSTALLLATION

, 15.2 $31,000 $220,000 $298,000 $2,010,000 $4,108,000 $1,750,000 $8,417,000 $13,546,000
22.9 $31,000 $193,000 $264,000 $1,754,000 $3,999,000 $1,750,000 $7,991,000 $12,860,000
30.5 $31,000 $180,000 $255,000 $1,568,000 $3,944,000 $1,750,000 $7,728,000 $12,437,000
38.1 $31,000 $172,000 $305,000 $1,453,000 $4,010,000 $1,750,000 $7,721,000 $12,426,000
45.7 $31,000 $167,000 $285,000 $1,399,000 $4,287,000 $1,750,000 $7,919,000 $12,744,000
53.3 #N/A #N/A 0N/A #N/A #N/A #N/A #N/A #N/A
61.0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

S U M M A R Y  O F  C R IT IC A L  D IM E N S IO N S
PRECA ST CO N C R ETE C A ST-IN -PLA CE C O N C R ETE
G IR D ER  DIM ENSIONS T-BEA M / COLUM N D IM ENSION S M AT FOUNDATION

SPAN T O P  W IDTH DEPTH W EIG H T T-BM DEPTH CO L DIA C O L H T AREA THICKNESS
m i (mm) (mm) <H> (mm) (mm) (mm) (M*J) (mm)

15.2 2790 2130 95000 640 1190 10670 47.1 760
2Z9 2790 2130 142500 790 1320 10670 62.7 760
30.5 2790 2130 189900 940 1400 10670 77.4 760
38.1 2790 2240 246400 1070 1470 10670 95.3 910
45.7 2790 2440 328300 1240 1570 10670 117.1 840
53.3 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
61.0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

TYPE II - TWO COLUMN - COLUMN DEFL H/750
COST COMPARISON CHART

T A B L E  3 -9 8 fN/A-Due (o vehWo and dipping comtrakria, gfcd#f could not be iltad for Mi span
i
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C O S T  O F  S T R U C T U R E  P E R  K I L O M E T E R

SPAN
(M)

CONSTRUCTION
FA CILITIES

SITE PREP 
&  FINISHING

FOUNDATION COLUM N
& T-BEA M

G IR D ER G IRD ER
INSTALLLATION

C O S T /H L O M E T E R COST/M ILE

15 .2 $ 3 1 ,0 0 0 $ 2 2 0 ,0 0 0 $ 2 9 8 ,0 0 0 $ 1 ,9 5 1 ,0 0 0 $ 3 ,3 3 9 ,0 0 0 $ 1 ,7 5 0 ,0 0 0 $ 7 ,5 8 9 ,0 0 0 $ 1 2 ,2 1 3 ,0 0 0

2 2 .9 $ 3 1 ,0 0 0 $ 1 9 3 ,0 0 0 $ 2 6 4 ,0 0 0 $ 1 ,6 6 8 ,0 0 0 $ 3 ,2 5 2 ,0 0 0 $ 1 ,7 5 0 ,0 0 0 $ 7 ,1 5 8 ,0 0 0 $ 1 1 ,5 2 0 ,0 0 0

3 0 .5 $ 3 1 ,0 0 0 $ 1 8 0 ,0 0 0 $ 2 5 5 ,0 0 0 $ 1 ,5 3 6 ,0 0 0 $ 3 ,4 4 6 ,0 0 0 $ 1 ,7 5 0 ,0 0 0 $ 7 ,1 9 8 ,0 0 0 $ 1 1 ,5 8 4 ,0 0 0

38.1 $ 3 1 ,0 0 0 $ 1 7 2 ,0 0 0 $ 2 5 4 ,0 0 0 $ 1 ,4 5 1 ,0 0 0 $ 3 ,8 0 4 ,0 0 0 $ 1 ,7 5 0 ,0 0 0 $ 7 ,4 6 2 ,0 0 0 $ 1 2 ,0 0 9 ,0 0 0

4 5 .7 $ 3 1 ,0 0 0 $ 1 6 7 ,0 0 0 $ 2 8 5 ,0 0 0 $ 1 ,3 9 5 ,0 0 0 $ 4 ,0 6 5 ,0 0 0 $ 1 ,7 5 0 ,0 0 0 $ 7 ,6 9 3 ,0 0 0 $ 1 2 ,3 8 1 ,0 0 0
5 3 .3 $ 3 1 ,0 0 0 $ 1 6 3 ,0 0 0 $ 3 7 7 ,0 0 0 $ 1 ,3 7 6 ,0 0 0 $ 4 ,5 3 2 ,0 0 0 $ 1 ,7 5 0 ,0 0 0 $ 8 ,2 2 9 ,0 0 0 $ 1 3 ,2 4 3 ,0 0 0
6 1 .0 $ 3 1 ,0 0 0 $ 1 6 0 ,0 0 0 $ 3 8 5 ,0 0 0 $ 1 ,3 6 6 ,0 0 0 $ 4 ,8 3 4 ,0 0 0 $ 1 ,7 5 0 ,0 0 0 $ 8 ,5 2 6 ,0 0 0 $ 1 3 ,7 2 1 ,0 0 0

SUMMARY OF CRITICAL DIMENSIONS
PRECAST CONCRETE CAST-IN-PLACE CONCRETE
GIRDER DIMENSIONS T-BEAM/ COLUMN DIMENSIONS MAT FOUNDATION

SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COLDIA COLHT AREA THICKNESSW> ____(ssl____ ____ Issl____ (H>____ ____ (SKSl____ (mm) (mm) (M»i)
15.2 3510 1070 42000 580 1170 10670 47.1 760

22.9 3510 1140 64300 710 1270 10670 57.1 760
30.5 3510 1700 103800 890 1370 10670 74.2 760
38.1 3510 1910 165300 1090 1470 10670 93.6 760
45.7 3510 2740 229200 1300 1570 10670 115.1 840
53.3 3510 3070 328800 1550 1700 10670 144.9 990
61.0 3510 3660 421400 1780 1830 10670 169.5 1070

TYPE III - TWO COLUMN - COLUMN DEFL H/750
COST COMPARISON CHART

TABLE 3-99
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COST OF STRUCTURE PER KILOMETER

SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN GIRDER GIRDER COST/HLOMETER COST/MDLE
(M> FACILITIES & FINISHING &T-BEAM INSTALLLATION

15.2 $31,000 $220,000 $254,000 $1,894,000 $3,560,000 $1,750,000 $7,709,000 $12,406,000
22.9 $31,000 $193,000 $230,000 $1,626,000 $3,451,000 $1,750,000 $7,281,000 $11,718,000
30.5 $31,000 $180,000 $226,000 $1,571,000 $3,768,000 $1,750,000 $7,526,000 $12,112,000
38.1 $31,000 $172,000 $228,000 $1,480,000 $4,199,000 $1,750,000 $7,860,000 $12,650,000
45.7 $31,000 $167,000 $363,000 $1,470,000 $4,920,000 $1,750,000 $8,701,000 $14,003,000
53.3 $31,000 $163,000 $346,000 $1,376,000 $5,478,000 $1,750,000 $9,144,000 $14,716,000
61.0 $31,000 $160,000 $447,000 $1,337,000 $6,297,000 $1,750,000 $10,022,000 $16,129,000

SUMMARY OF CRITICAL DIMENSIONS
PRECA ST C O N C R ETE C A ST-IN -PLA CE C O N C R ETE
G IRD ER DIM ENSIONS T-B EA M /C O LU M N  DIM ENSIONS M AT FOUNDATION

SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COLDIA COLHT AREA THICKNESS(M) (mm) (mm) (ki) (mm) (mm) (mm) (M«»

15.2 3510 1070 50600 580 1140 10670 42.4 760

22.9 3510 1070 75800 710 1240 10670 54.6 760
30.5 3510 1350 123600 860 1400 10670 71.3 760

38.1 3510 1980 189700 1090 1500 10670 90.3 760

45.7 3510 2240 295100 1320 1650 10670 121.0 1070

53.3 3510 2490 405200 1550 1700 10670 147.4 990

61.0 3510 3530 563800 1850 1800 10670 188.4 1140

TYPE IV - TWO COLUMN - COLUMN DEFL H/750
COST COMPARISON CHART

TABLE 3-100
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C O S T  O F  S T R U C T U R E  P E R  K IL O M E T E R

SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN G IRD ER GIRD ER CO ST/K ILO M ETER C O S T /M a E
(M) FACILITIES & FINISHING &  T-BE AM INSTALLLATION

15.2 $31,000 $220,000 $345,000 $2,194,000 $4,344,000 $1,750,000 $8,884,000 $14,298,000
22.9 $31,000 $193,000 $301,000 $1,889,000 $4,235,000 $1,750,000 $8,399,000 $13,517,000
30.5 $31,000 $180,000 $285,000 $1,741,000 $4,476,000 $1,750,000 $8,463,000 $13,620,000
38.1 $31,000 $172,000 $342,000 $1,620,000 $4,966,000 $1,750,000 $8,881,000 $14,293,000
45.7 $31,000 $167,000 $404,000 $1,536,000 $5,334,000 $1,750,000 $9,222,000 $14,842,000
53.3 $31,000 $163,000 $510,000 $1,475,000 $5,880,000 $1,750,000 $9,809,000 $15,786,000
61.0 $31,000 $160,000 $593,000 $1,451,000 $6,468,000 $1,750,000 $10,453,000 $16,823,000

S U M M A R Y  O F  C R IT IC A L  D IM E N S IO N S
PRECA ST C O N CRETE C A ST-IN -PLA CE C O N C R ETE
G IR D ER  DIM ENSIONS T-BEA M / COLUM N D IM ENSION S M AT FOUNDATION

SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COLDIA COLHT AREA THICKNESS
(Ml (mm) (min) 0 4 (mm) (mm) (mm) <M*2) (mini

15.2 4320 1070 65200 660 1270 10670 53.3 760
22.9 4320 1070 97800 810 1400 10670 71.3 760
30.5 4320 1550 152000 1020 1520 10670 90.3 760
38.1 4320 1470 237400 1220 1630 10670 119.0 840
45.7 4320 2110 327400 1470 1730 10670 145.3 990
53.3 4320 3020 453500 1730 1830 10670 183.6 1140
61.0 4320 3070 605500 1910 1960 10670 223.6 1220

TYPE V - TWO COLUMN - COLUMN DEFL H/750
COST COMPARISON CHART

TABLE 3-101
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C O S T  O F  S T R U C T U R E  P E R  K IL O M E T E R

SPAN
(M)

CONSTRUCTION
FACILITIES

SIT E  PR E P 
&  FINISHING

FOUNDATION COLUM N
& T-B E A M

GIRDER GIRD ER
INSTA LLLA TIO N

C O ST /H L O M B T E R COST/M ILE

15.2 $31,000 $220,000 $345,000 $2,456,000 $3,012,000 $1,750,000 $7,814,000 $12,575,000
22.9 $31,000 $193,000 $301,000 $1,585,000 $2,903,000 $1,750,000 $6,763,000 $10,884,000
30.5 $31,000 $180,000 $285,000 $1,502,000 $3,035,000 $1,750,000 $6,783,000 $10,916,000
38.1 $31,000 $172,000 $282,000 $1,379,000 $3,260,000 $1,750,000 $6,874,000 $11,062,000
45.7 $31,000 $167,000 $313,000 $1,343,000 $3,620,000 $1,750,000 $7,224,000 $11,626,000
53.3 $31,000 $163,000 $378,000 $1,284,000 $3,987,000 $1,750,000 $7,593,000 $12,220,000
61.0 $31,000 $160,000 $483,000 $1,259,000 $4,599,000 $1,750,000 $8,282,000 $13,328,000

SUMMARY OF CRITICAL DIMENSIONS
PRECA ST C O N C R ETE C A ST-IN -PLA CE C O N C R ETE
G IR D ER  D IM ENSION S T-B EA M /C O LU M N  DIM ENSIONS M AT FOUNDATION

SPAN T O P  W IDTH DEPTH W EIGH T T-B M D E PT H C O L  DIA C O L H T AREA THICKNESS
(M) (mm) (mm) '  (Im) (mm) (mm) (mm) (M»2)

15.2 3610 1070 42800 690 1370 10670 55.9 760
22.9 3610 1070 64200 840 1220 10670 71.3 760
30.5 3610 1450 99200 1040 1350 10670 90.3 760
38.1 3610 1980 147400 1300 1420 10670 111.5 760
45.7 3610 3230 218600 1650 1550 10670 136.9 840
53.3 3610 2820 303600 1910 1630 10670 169.5 910
61.0 3610 3200 437700 2290 1750 10670 215.9 1070

TYPE I - TWO COLUMN - ZONE 4 SEISMIC
COST COMPARISON CHART

TABLE 9-102
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COST OF STRUCTURE PER KILOMETER

SPAN CONSTRUCTION SIT E  PR E P FOUNDATION COLUM N GIRD ER GIRD ER CO ST/K ILO M ETER COST/M ILE
<M) FACILITIES &  FIN ISHIN G A T -B E A M IN STA LLLA H O N

15.2 $31,000 $220,000 $451,000 $2,070,000 $4,108,000 $1,750,000 $8,630,000 $13,888,000
22.9 $31,000 $193,000 $381,000 $1,798,000 $3,999,000 $1,750,000 $8,152,000 $13,119,000
30.5 $31,000 $180,000 $352,000 $1,572,000 $3,944,000 $1,750,000 $7,829,000 $12,599,000
38.1 $31,000 $172,000 $409,000 $1,443,000 $4,158,000 $1,750,000 $7,963,000 $12,815,000
45.7 $31,000 $167,000 $440,000 $1,377,000 $4,526,000 $1,750,000 $8,291,000 $13,343,000
53.3 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
61.0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

SUMMARY OF CRITICAL DIMENSIONS
PRECA ST C O N C R ETE C A ST-IN -PLA CE C O N C R ETE
G IR D ER  DIM ENSIONS T-B EA M / COLUM N DIM ENSIONS M AT FOUNDATION

SPAN T O P  W IDTH DEPTH W EIG H T T-BM  DEPTH C O L  DIA C O L H T AREA THICKNESS
________ W (min) ______IsHI_____ _________(■*> ________ <"■ "■ > (mm) ■ (mm) (M«J)

15.2 2790 2130 95000 860 1220 10670 69.9 760
22.9 2790 2130 142500 1070 1350 10670 90.3 760
30.5 2790 2130 189900 1270 1420 10670 109.6 760
38.1 2790 2390 259900 1520 1500 10670 134.9 910
45.7 2790 2540 354400 1830 1600 10670 167.2 910
53.3 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
61.0 #N/A m / A #N/A #N/A #N/A #N/A m / A #N/A

TYPE II - TWO COLUMN - ZONE 4 SEISMIC
COST COMPARISON CHART

TABLE 3-103 •NfA-Du* to vetride and iĥ plng comlrataii, otter oouM not bo aliod hr Ha tpin
i
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COST OF STRUCTURE PER KILOMETER

SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN GIRDER GIRDER COST/HLOMETER COST/MILE

<") FACILITIES A FINISHING A T-BEAM INSTALLATION

15.2 $31,000 $220,000 $396,000 $1,951,000 $3,339,000 $1,750,000 $7,687,000 $12,371,000
22.9 $31,000 $193,000 $339,000 $1,708,000 $3,252,000 $1,750,000 $7,273,000 $11,705,000
30.5 $31,000 $180,000 $352,000 $1,543,000 $3,446,000 $1,750,000 $7,302,000 $11,751,000
38.1 $31,000 $172,000 $341,000 $1,445,000 $3,842,000 $1,750,000 $7,581,000 $12,200,000
45.7 $31,000 $167,000 $406,000 $1,377,000 $4,157,000 $1,750,000 $7,888,000 $12,695,000
53.3 $31,000 $163,000 $477,000 $1,361,000 $4,695,000 $1,750,000 $8,477,000 $13,642,000
61.0 $31,000 $160,000 $595,000 $1,274,000 $5,492,000 $1,750,000 $9,302,000 $14,970,000

SUMMARY OF CRITICAL DIMENSIONS
PRECA ST C O N C R ETE C A ST-IN -PLA CE C O N C R ETE
G IR D ER  D IM ENSION S T-BEA M /CO LU M N  DIM ENSIONS M AT FOUNDATION

SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COL D U COLHT AREA THICKNESS
(M) (on) (m m ) ( k i) (m m ) W (IB B) (M*a> (m m )

15.2 3510 1070 42000 740 1170 10670 62.7 760

22.9 3510 1140 64300 940 1300 10670 80.5 760
30.5 3510 1700 103800 1190 1400 10670 105.9 760
38.1 3510 2030 168800 1500 1500 10670 128.8 760
45.7 3510 2740 239200 1830 1600 10670 160.5 910
53.3 3510 3610 349600 2240 1750 10670 200.7 990
61.0 3510 3580 517100 2620 1830 10670 253.6 1140

TYPE IH - TWO COLUMN - ZONE 4 SEISMIC
COST COMPARISON CHART

TABLE 3-104
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C O S T  O F  S T R U C T U R E  P E R  K IL O M E T E R

SPAN

(M>

CONSTRUCTION

FACILITIES

SITE PREP 

*  FINISHING

FOUNDATION COLUMN

&T-BEAM

GIRDER GIRDER

INSTALLLATION

COST/KILOMETER COST/MILE

15.2 $31,000 $220,000 $396,000 $1,951,000 $3,560,000 $1,750,000 $7,908,000 $12,727,000
22.9 $31,000 $193,000 $339,000 $1,358,000 $3,451,000 $1,750,000 $7,122,000 $11,462,000
30.5 $31,000 $180,000 $318,000 $1,509,000 $3,768,000 $1,750,000 $7,556,000 $12,160,000
38.1 $31,000 $172,000 $341,000 $1,447,000 $4,263,000 $1,750,000 $8,004,000 $12,881,000
45.7 $31,000 $167,000 $440,000 $1,422,000 $5,200,000 $1,750,000 $9,010,000 $14,500,000
53.3 $31,000 $163,000 $553,000 $1,327,000 $5,863,000 $1,750,000 $9,687,000 $15,590,000
61.0 $31,000 $160,000 $677,000 $1,284,000 $6,721,000 $1,750,000 $10,623,000 $17,096,000

SU M M A R Y  O F  C R IT IC A L  D IM E N S IO N S

SPAN
(M)

PRECAST CONCRETE CAST-IN-PLACE CONCRETE
GIRDER DIM ENSIONS T-BEAM /COLUM N DIM ENSIONS MAT FOUNDATION

TOP WIDTH
(mm)

DEPTH
(ram)

WEIGHT 
(M_______

T-BM DEPTH
(ram)

COL DIA
(moO

COLHT
(ram)

AREA
(M«2)

THICKNESS
(m l

15.2 3510 1070 50600 740 1170 10670 61.3 760
22.9 3510 1070 75800 910 1070 10670 77.4 760
30.5 3510 1350 123600 1170 1370 10670 100.6 760
38.1 3510 1910 194500 1470 1500 10670 130.8 760
45.7 3510 2620 320600 1910 1650 10670 174.2 910
53.3 3510 2970 446000 2290 1730 10670 218.5 1070
61.0 3510 3730 615200 2690 1850 10670 267.8 1220

TYPE IV - TWO COLUMN - ZONE 4 SEISMIC
COST COMPARISON CHART

TABLE 3-105
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COST OF STRUCTURE PER KILOMETER
SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN GIRDER GIRDER COST/KILOMETER COST/MILE

W FACTUTIES ft FINISHING ftT-BEAM INSTALLATION

15.2 $31,000 $220,000 $509,000 $2,257,000 $4,344,000 $1,750,000 $9,111,000 $14,663,000
22.9 $31,000 $193,000 $424,000 $1,913,000 $4,235,000 $1,750,000 $8,546,000 $13,754,000
30.5 $31,000 $180,000 $426,000 $1,699,000 $4,476,000 $1,750,000 $8,562,000 $13,779,000
38.1 $31,000 $172,000 $529,000 $1,599,000 $4,997,000 $1,750,000 $9,078,000 $14,610,000
45.7 $31,000 $167,000 $599,000 $1,526,000 $5,459,000 $1,750,000 $9,532,000 $15,341,000
53.3 $31,000 $163,000 $726,000 $1,453,000 $6,168,000 $1,750,000 $10,291,000 $16,562,000
61.0 $31,000 $160,000 $866,000 $1,438,000 $7,115,000 $1,750,000 $11,360,000 $18,282,000

SUMMARY OF CRITICAL DIMENSIONS
PRECAST CONCRETE f CAST-IN-PLACE CONCRETE
GIRDER DIM ENSIONS T-BEAM / COLUMN DIMENSIONS MAT FOUNDATION

SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COL DIA COL HT AREA THICKNESS
(M) M (uni) (ki> (man) (rani> (mml (M«M (mral

15.2 4320 1070 65200 860 1300 10670 77.4 760
22.9 4320 1070 97800 1090 1420 10670 100.6 760
30.5 4320 1550 152000 .1400 1520 10670 128.8 760
38.1 4320 1520 240300 1730 1650 10670 167.2 910
45.7 4320 2310 341000 2110 1780 10670 210.7 990
53.3 4320 2570 490200 2440 1880 10670 259.2 1140
61.0 4320 3200 699700 2840 2030 10670 322.2 1300

TYPE Y - TWO COLUMN - ZONE 4 SEISMIC
COST COMPARISON CHART

TABLE 3-106
i
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COST OF STRUCTURE PER KILOMETER
SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN GIRDER GIRDER COST/HLOMETER COST/MILE

_______W FACILITIES & FINISHING AT-BEAM INSTALLLATION

15.2 $31,000 $220,000 $176,000 $1,434,000 $3,012,000 $1,750,000 $6,623,000 $10,658,000
22.9 $31,000 $193,000 $199,000 $1,289,000 $2,903,000 $1,750,000 $6,365,000 $10,243,000
30.5 $31,000 $180,000 $198,000 $1,200,000 $3,035,000 $1,750,000 $6,394,000 $10,290,000
38.1 $31,000 $172,000 $204,000 $1,171,000 $3,502,000 $1,750,000 $6,830,000 $10,992,000
45.7 $31,000 $167,000 $233,000 $1,130,000 $3,503,000 $1,750,000 $6,814,000 $10,966,000
53.3 $31,000 $163,000 $266,000 $1,103,000 $3,870,000 $1,750,000 $7,183,000 $11,560,000
61.0 $31,000 $160,000 $326,000 $1,064,000 $4,154,000 $1,750,000 $7,485,000 $12,046,000

•

SUMMARY OF CRITICAL DIMENSIONS
PRECAST CONCRETE CAST-IN-PLACE CONCRETE
GIRDER DIMENSIONS T-BEAM/ COLUMN DIMENSIONS MAT FOUNDATION

SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COL DIA COLHT AREA THICKNESS
(M) (min) _______ I s s l_______ _______o«i (m l _______(™»>______ (mn) <M*M

15.2 3610 1070 42800 530 910 10670 35.3 760
219 3610 1070 64200 640 1020 10670 48.3 760
30.5 3610 1450 99200 790 1090 10670 61.3 760
38.1 3610 1570 169400 970 1190 10670 82.1 760
45.7 3610 2840 205800 1140 1270 10670 95.3 840
53.3 3610 2440 288700 1320 1350 10670 119.0 910
61.0 3610 3400 373100 1550 1400 10670 141.0 1070

TYPE I - TWO COLUMN -  55158 kPa GIRDER CONCRETE
COST COMPARISON CHART

TABLE 3-107
1
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COST OF STRUCTURE PER KILOMETER

SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN GIRDER GIRDER COST/KILOMETER COST/MILE
W FAdUTIES A FINISHING AT-BEAM INSTALLLAHON

15.2 $31,000 $220,000 $298,000 $1,576,000 $4,108,000 $1,750,000 $7,983,000 $12,847,000
22.9 $31,000 $193,000 $264,000 $1,394,000 $3,999,000 $1,750,000 $7,631,000 $12,281,000
30.5 $31,000 $180,000 $255,000 $1,282,000 $3,944,000 $1,750,000 $7,442,000 $11,977,000
38.1 $31,000 $172,000 $228,000 $1,213,000 $4,010,000 $1,750,000 $7,404,000 $11,915,000
45.7 $31,000 $167,000 $282,000 $1,167,000 $4,230,000 $1,750,000 $7,627,000 $12,274,000
53.3 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
61.0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

SUMMARY OF CRITICAL DIMENSIONS
PR ECA ST CO N C R ETE CA ST-IN -PLA CE C O N C R ETE
G IR D ER  DIM ENSIONS T-BEA M / COLUM N DIM ENSIONS M AT FOUNDATION

SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COL DU COLHT AREA THICKNESS(M) tan ) (no) (kt) tan) W tan ) <M*» (mm)
15.2 2790 2130 95000 640 990 10670 45.9 760
22.9 2790 2130 142500 790 1090 10670 61.3 760
30.5 2790 2130 189900 940 1170 10670 75.8 760
38.1 2790 2240 246400 1070 1240 10670 90.3 760
45.7 2790 2390 322100 1240 1320 10670 111.5 910
53.3 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
61.0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

TYPE n  -  TWO COLUMN ■  55158 kPa GIRDER CONCRETE
COST COMPARISON CHART

'

T A B L E  3-108 «4rA*Dua lo vaNdt and titWng constraints, tfrdar eoufd not bo tlzad for no span
f
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COST OF STRUCTURE PER KILOMETER

SPAN
(Ml

CONSTRUCTION
FACILITIES

SITE PREP 
& FINISHING

FOUNDATION COLUMN 
A T-BEAM

GIRDER GIRDER
in stallla ho n

COST/KILOMETER COST/MILE

15.2 $31,000 $220,000 $298,000 $1,527,000 $3,339,000 $1,750,000 $7,165,000 $11,531,000
2 1 9 $31,000 $193,000 $230,000 $1,358,000 $3,252,000 $1,750,000 $6,814,000 $10,966,000
30.5 $31,000 $180,000 $226,000 $1,255,000 $3,445,000 $1,750,000 $6,887,000 $11,084,000
38.1 $31,000 $171000 $280,000 $1,212,000 $3,789,000 $1,750,000 $7134,000 $11,641000
45.7 $31,000 $167,000 $282,000 $1,164,000 $4,026,000 $1,750,000 $7,420,000 $11,941,000
53.3 $31,000 $163,000 $373,000 $1,147,000 $4,531000 $1,750,000 $7,996,000 $11868,000
61.0 $31,000 $160,000 $413,000 $1,121,000 $4,798,000 $1,750,000 $8173,000 $13,314,000

SUMMARY OF CRITICAL DIMENSIONS
PRECA ST C O N C R ETE C A ST-IN -PLA CE C O N C R ETE
G IR D ER  DIM ENSIONS T-BEA M /CO LU M N  D IM ENSION S M AT FOUNDATION

SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COL DIA COLHT AREA THICKNESS(M) (ran) (mm) (U (mm) (mm) (ram) (M‘l) (ran)

15.2 3510 1070 42000 580 970 10670 45.9 760
219 3510 1140 64300 710 1070 10670 54.6 760
30.5 3510 1600 103700 890 1140 10670 71.3 760
38.1 3510 1850 163900 1090 1240 10670 93.6 840
45.7 3510 2620 225000 1300 1320 10670 111.5 910
53.3 3510 3070 328800 1550 1420 10670 143.2 1070
61.0 3510 3660 416200 1750 1500 10670 169.5 1140

TYPE ffl - TWO COLUMN - 55158 kPa GIRDER CONCRETE
COST COMPARISON CHART

TABLE 3-109
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COST OF STRUCTURE PER KILOMETER

SPAN CONSTRUCTION SITE PR E P FOUNDATION COLUM N GIRD ER GIRD ER COST/KILOM ETER COST/MILE
________ 5MJ________ FACILITIES &  FINISHING A  T-BEAM IN STA LLLA H O N

15.2 $31,000 $220,000 $213,000 $1,527,000 $3,560,000 $1,750,000 $7,301,000 $11,750,000
22.9 $31,000 $193,000 $230,000 $1,323,000 $3,451,000 $1,750,000 $6,978,000 $11,230,000
30.5 $31,000 $180,000 $226,000 $1,284,000 $3,694,000 $1,750,000 $7,165,000 $11,531,000
38.1 $31,000 $172,000 $228,000 $1,238,000 $4,124,000 $1,750,000 $7,543,000 $12,139,000
45.7 $31,000 $167,000 $282,000 $1,207,000 $4,845,000 $1,750,000 $8,282,000 $13,329,000
53.3 $31,000 $163,000 $373,000 $1,168,000 $5,336,000 $1,750,000 $8,821,000 $14,196,000
61.0 $31,000 $160,000 $476,000 $1,116,000 $6,135,000 $1,750,000 $9,668,000 $15,559,000

SUMMARY OF CRITICAL DIMENSIONS
PRECA ST CO N C R ETE C A ST-IN -PLA CE C O N C R ETE
G IR D ER  D IM ENSION S T-BEA M / COLUM N D IM ENSION S M AT FOUNDATION

SPAN T O P W IDTH DEPTH W EIG H T T-BM DEPTH COLDLA C O L H T AREA THICKNESS(Ml___ (nra) (m i) <ki> (mm) fa n ) (ran) <M»i) (mm)

15.2 3510 1070 50600 560 970 10670 38.8 760
22.9 3510 1070 75800 690 1040 10670 53.3 760
30.5 3510 1240 119200 860 1170 10670 69.9 760
38.1 3510 1880 184000 1070 1270 10670 90.3 760
45.7 3510 2130 288300 1300 1370 10670 115.2 910
53.3 3510 2310 390100 1520 1450 10670 147.4 1070
61.0 3510 3330 544100 1850 1500 10670 186.0 1220

TYPE IV - TWO COLUMN - 55158 kPa GIRDER CONCRETE
COST COMPARISON CHART

TABLE 3-110
/
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COST OF STRUCTURE PER KILOMETER

SPAN CONSTRUCTION SITE PREP FOUNDATION COLUM N G IRD ER G IRD ER COST/KILOM ETER COST/M ILE
______SSI_____ FA CILITIES a  FINISHING A  T-BEAM INSTA LLLA TIO N

15.2 $31,000 $220,000 $345,000 $1,677,000 $4,344,000 $1,750,000 $8,367,000 $13,466,000
22.9 $31,000 $193,000 $301,000 $1,506,000 $4,235,000 $1,750,000 $8,016,000 $12,901,000
30.5 $31,000 $180,000 $285,000 $1,397,000 $4,461,000 $1,750,000 $8,104,000 $13,042,000
38.1 $31,000 $172,000 $373,000 $1,304,000 $4,935,000 $1,750,000 $8,565,000 $13,784,000
45.7 $31,000 $167,000 $435,000 $1,263,000 $5,318,000 $1,750,000 $8,964,000 $14,426,000
53.3 $31,000 $163,000 $510,000 $1,213,000 $5,848,000 $1,750,000 $9,515,000 $15,313,000
61.0 $31,000 $160,000 $630,000 $1,176,000 $6,390,000 $1,750,000 $10,137,000 $16,314,000

SUMMARY OF CRITICAL DIMENSIONS
PR ECA ST CO N CRETE C A ST-IN -PLA CE C O N C R ETE
G IR D ER  DIM ENSIONS T-BEA M / COLUM N DIM ENSION S M AT FOUNDATION

SPAN T O P WIDTH DEPTH W EIG H T T-BM DEPTH C O L  DIA C O L H T AREA THICKNESS
(M) (nw) _______ l2 S l_______ f ti) (muO (“ ■ » (mm) (M*» (ran)
15.2 4320 1070 65200 660 1040 10670 53.3 760
22.9 4320 1070 97800 810 1170 10670 69.9 760
30.5 4320 1520 150800 1020 1270 10670 90.3 760
38.1 4320 1420 234600 1220 1350 10670 117.1 910
45.7 4320 2080 325700 1450 1450 10670 145.3 1070
53.3 4320 2970 449500 1750 1520 10670 181.2 1140
61.0 4320 2950 594200 2010 1600 10670 223.6 1300

T Y P E  V  -  TW O  COLUM N -  55158  kPa G IR D ER C O N C R ETE
CO ST COM PARISON CH A R T

TABLE 3-111
f
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COST OF STRUCTURE PER KILOMETER

SPAN CONSTRUCTION SIT E  PR E P FOUNDATION COLUM N GIRDER G IRD ER C O ST/H L O M ET E R COST/MILE
(M) FACILITIES &  FINISHING A T -B E A M INSTALLLATION

15.2 $31,000 $220,000 $254,000 $1,480,000 $3,201,000 $1,750,000 $6,936,000 $11,163,000
22.9 $31,000 $193,000 $230,000 $1,289,000 $3,092,000 $1,750,000 $6,585,000 $10,598,000
30.5 $31,000 $180,000 $198,000 $1,200,000 $3,037,000 $1,750,000 $6,396,000 $10,294,000
38.1 $31,000 $172,000 $204,000 $1,171,000 $3,348,000 $1,750,000 $6,676,000 $10,744,000
45.7 $31,000 $167,000 $209,000 $1,114,000 $3,326,000 $1,750,000 $6,597,000 $10,617,000
53.3 $31,000 $163,000 $266,000 $1,085,000 $3,866,000 $1,750,000 $7,161,000 $11,525,000
61.0 $31,000 $160,000 $355,000 $1,094,000 $4,693,000 $1,750,000 $8,083,000 $13,009,000

SUMMARY OF CRITICAL DIMENSIONS
PR ECA ST C O N C R ETE C A ST-IN -PLA CE C O N C R ETE
G IR D ER  D IM ENSION S T-BEA M / COLUM N D IM ENSION S M AT FOUNDATION

SPAN T O P W IDTH DEPTH W EIGH T T-BM  DEPTH COL DIA C O L  HT AREA THICKNESS
(M) (mm) (mm) ftD (mm) (mol (n o ) (M«l) (mm)

15.2 2790 2490 62000 580 940 10670 37.9 760
22.9 2790 2490 93000 690 1020 10670 50.7 760
30.5 2790 2490 124000 810 1090 10670 61.3 760
38.1 2790 2490 186200 970 1190 10670 79.0 760
45.7 2790 2490 223400 1070 1240 10670 90.3 840
53.3 2790 2740 331400 1300 1320 10670 117.1 910
61.0 2790 3280 500700 1630 1450 10670 156.1 1070

TYPE VI - TWO COLUMN - BASE CASE
COST COMPARISON CHART

TABLE 3-112
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COST OF STRUCTURE PER KILOMETER

SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN GIRDER GIRDER COST/KILOMETER COST/MILE______{Ml_____ FACILITIES A FINISHING &T-BEAM INSTALLLATION

15.2 $31,000 $220,000 $254,000 $1,626,000 $3,012,000 $1,750,000 $6,893,000 $11,093,000
2 1 9 $31,000 $193,000 $230,000 $1,468,000 $1955,000 $1,750,000 $6,627,000 $10,665,000
30.5 $31,000 $180,000 $226,000 $1,374,000 $3,137,000 . $1,750,000 $6,698,000 $10,780,000
38.1 $31,000 $171000 $251,000 $1,263,000 $3,416,000 $1,750,000 $6,883,000 $11,077,000
45.7 $31,000 $167,000 $281000 $1,209,000 $3,893,000 $1,750,000 $7,332,000 $11,800,000
53.3 $31,000 $163,000 $341,000 $1,150,000 $4,150,000 $1,750,000 $7,585,000 $12,207,000
61.0 $31,000 $160,000 $413,000 $1,104,000 $4,684,000 $1,750,000 $8,142,000 $13,103,000

SUMMARY OF CRITICAL DIMENSIONS
PR ECA ST CO N C R ETE C A ST-IN -PLA CE C O N C R ETE
G IR D ER  DIM ENSIONS T-B EA M /C O LU M N  DIM ENSION S M AT FOUNDATION

SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COLDIA COL HT AREA THICKNESS
(M ) fam) ta n ) ta ) t a n ) t a n ) ta n ) <M«a) (mm)

15.2 3610 1070 42800 560 1020 10670 40.1 760

2 1 9 3610 1240 67000 710 1140 10670 54.6 760
30.5 3610 1780 106600 890 1240 10670 69.9 760
38.1 3610 2490 161600 1070 1300 10670 88.6 840
45.7 3610 2460 248300 1270 1370 10670 111.5 910

53.3 3610 3350 324500 1500 1420 10670 134.9 1070
61.0 3610 3480 450200 1750 1470 10670 167.2 1140

T Y P E  I - TW O COLUM N - FR EIG H T = 1.27  t/M
CO ST COM PARISON CH ART

TABLE 3-113
/
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COST OF STRUCTURE PER KILOMETER

SPAN CONSTRUCTION SIT E  PR E P FOUNDATION COLUMN G IRD ER G IR D ER C O ST/U L O M ET E R COST/M ILE
(M) F A C n jT IE S &  FIN ISHIN G A T -B E A M INSTA LLLA TIO N

15.2 $31,000 $220,000 $345,000 $1,677,000 $4,108,000 $1,750,000 $8,131,000 $13,086,000
22.9 $31,000 $193,000 $301,000 $1,468,000 $3,999,000 $1,750,000 $7,742,000 $12,460,000
30.5 $31,000 $180,000 $255,000 $1,368,000 $3,944,000 $1,750,000 $7^28,000 $12,115,000
38.1 $31,000 $172,000 $280,000 $1,258,000 $4,091,000 $1,750,000 $7^82,000 $12,202,000
45.7 $31,000 $167,000 $370,000 $1,204,000 $4,520,000 $1,750,000 $8,042,000 $12,943,000
53.3 #N/A #N /A #N/A #N/A #N/A #N/A #N/A #N/A
61.0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

SUMMARY OF CRITICAL DIMENSIONS
PR ECA ST C O N C R ETE C A ST-IN -PLA CE C O N C R ETE
G IR D ER  D IM ENSION S T-B EA M /C O LU M N  DIM ENSIONS M AT FOUNDATION

SPAN T O P WIDTH DEPTH W EIGH T T-BM DEPTH C O L D IA C O L  H T AREA THICKNESS
__________ 1M1__________ (nan) (nmO __________ (H) t a r t (turn) (an) (M«» (nun)

15.2 2790 2130 95000 690 1040 10670 50.7 760
22.9 2790 2130 142500 840 1140 10670 66.9 760
30.5 2790 2130 189900 990 1240 10670 80.5 760
38.1 2790 2130 253700 1140 1300 10670 98.8 840
45.7 2790 2340 353700 1350 1370 10670 126.7 990
53.3 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

X
61.0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

T Y P E  H - TW O COLUM N - FR EIG H T = 1.27  t/M
. CO ST COM PARISON CH AR T

TABLE 3-114 «N/A-Dua to vaN dt and aMpplng conatraima, fpdar ooUd not ba alzad for M t apan
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3.A-209

COST OF STRUCTURE PER KILOMETER

SPAN CONSTRUCTION SITE PR E P FOUNDATION COLUM N GIRD ER G IRD ER COST/KILOM ETER COST/M ILE
W FACILITIES &  FINISHING & T-B E A M INSTALLLATION

15.2 $31,000 $220,000 $298,000 $1,626,000 $3,339,000 $1,750,000 $7,264,000 $11,690,000
22.9 $31,000 $193,000 $264,000 $1,468,000 $3,310,000 $1,750,000 $7,016,000 $11,291,000
30.5 $31,000 $180,000 $255,000 $1,370,000 $3,539,000 $1,750,000 $7,125,000 $11,467,000
38.1 $31,000 $172,000 $280,000 $1,257,000 $3,949,000 $1,750,000 $7,439,000 $11,972,000
45.7 $31,000 $167,000 $370,000 $1,201,000 $4,248,000 $1,750,000 $7,767,000 $12,500,000
53.3 $31,000 $163,000 $435,000 $1,159,000 $4,779,000 $1,750,000 $8317,000 $13,385,000
61.0 $31,000 $160,000 $546,000 $1,127,000 $5,314,000 $1,750,000 $8,928,000 $14,368,000

SUMMARY OF CRITICAL DIMENSIONS
PRECA ST C O N C R ETE C A ST-IN -PLA CE C O N C R ETE
G IR D ER  DIM ENSIONS T-BEA M / COLUM N DIM ENSIONS M AT FOUNDATION

SPAN T O P  W IDTH DEPTH W EIGH T T-BM DEPTH , C O L  DIA C O L H T AREA THICKNESS
(M) (nun) (mm) (k!> (mm) (mnO (mm) <M*M (mm)

15.2 3510 1070 42000 610 1020 10670 45.9 760
22.9 3510 1220 67500 790 1140 10670 61.3 760
30.5 3510 1750 110600 970 1240 10670 79.0 760

! 38.1 3510 2030 178400 1190 1300 10670 100.6 840
45.7 3510 2640 249200 1400 1370 10670 126.7 990
53.3 3510 3330 360200 1680 1450 10670 158.3 1140
61.0 3510 3660 491300 1960 1520 10670 195.7 1300

T Y P E  HI - TW O COLUM N - FR EIG H T = 1.27  t/M
CO ST COM PARISON CH ART

TABLE 3-115
i



3.A-210

C O S T  O F  S T R U C T U R E  P E R  K IL O M E T E R

SPAN
(M)

CONSTRUCTION
FACILITIES

SIT E  PREP 
A  FINISHING

FOUNDATION COLUM N
A T -B EA M

GIRD ER GIRD ER
INSTALLLATION

COST/KILOM ETER COST/M II.E

15.2 $31,000 $220,000 $298,000 $1,626,000 $3,560,000 $1,750,000 $7,485,000 $12,046,000
22.9 $31,000 $193,000 $264,000 $1,468,000 $3,653,000 $1,750,000 $7,359,000 $11,843,000
30.5 $31,000 $180,000 $255,000 $1,370,000 $3,971,000 $1,750,000 $7,557,000 $12,162,000
38.1 $31,000 $172,000 $280,000 $1,255,000 $4,506,000 $1,750,000 $7,994,000 $12,865,000
45.7 $31,000 $167,000 $398,000 $1,217,000 $5,406,000 $1,750,000 $8,969,000 $14,434,000
53.3 $31,000 $163,000 $472,000 $1,175,000 $5,844,000 $1,750,000 $9,435,000 $15,184,000
61.0 $31,000 $160,000 $546,000 $1,140,000 $6,665,000 $1,750,000 $10,292,000 $16,564,000

S U M M A R Y  O F  C R IT IC A L  D IM E N S IO N S

SPAN
_______ an___

PRECA ST CO N C R ETE C A ST-IN -PLA CE C O N C R ETE
G IR D ER  DIM ENSIONS T-BEAM / COLUM N DIM ENSION S , M AT FOUNDATION

T O P  W IDTH 
_______ te a l_______

DEPTH
_______ Issd_______

W EIG H T
<ki>

T-BM DEPTH
(n n )

C O L  DIA
(mm)

C O L  HT
W

AREA
(M*l>

THICKNESS

15.2 3510 1070 50600 610 1020 10670 44.7 760
22.9 3510 1350 85000 790 1140 10670 59.9 760
30.5 3510 1630 136000 970 1240 10670 77.4 760
38.1 3510 2240 213000 1190 1300 10670 100.6 840
45.7 3510 2900 339300 1500 1400 10670 134.9 1070
53.3 3510 3150 444000 1730 1470 10670 164.9 1140
61.0 3510 3560 608400 2030 1550 10670 203.2 1300

TYPE IY - TWO COLUMN - FREIGHT = 1.27 t/M
COST COMPARISON CHART

TABLE 3-116



3.A-211

i ■ ■ L m  J. ‘ ■■■■■'■'■■■'■‘n,rl. n'rrrrrn, - n

COST OF STRUCTURE PER KILOMETER

SPAN
< M >

CONSTRUCTION
FA CILITIES

SITE  PREP 
&  FINISHING

FOUNDATION COLUM N 
f t  T-BEAM

GIRD ER GIRD ER
INSTA LLLA TIO N

COST/KILOM ETER COST/MILE

15.2 $31,000 $220,000 $345,000 $1,677,000 $4,344,000 $1,750,000 $8,367,000 $13,466,000

22.9 $31,000 $193,000 $339,000 $1,506,000 $4,235,000 $1,750,000 $8,054,000 $12,962,000

30.5 $31,000 $180,000 $350,000 $1,391,000 $4,617,000 $1,750,000 $8,319,000 $13,388,000

38.1 $31,000 $172,000 $443,000 $1,325,000 $5,075,000 $1,750,000 $8,796,000 $14,156,000

45.7 $31,000 $167,000 $507,000 $1,256,000 $5,521,000 $1,750,000 $9,232,000 $14,858,000

53.3 $31,000 $163,000 $624,000 $1,226,000 $6,184,000 $1,750,000 $9,978,000 $16,058,000

61.0 $31,000 $160,000 $753,000 $1,182,000 $6,765,000 $1,750,000 $10,641,000 $17,125,000

SUMMARY OF CRITICAL DIMENSIONS
PRECA ST CO N CRETE C A ST-IN -PLA CE C O N C R ETE
G IR D ER  DIM ENSIONS T-BEA M / COLUM N DIM ENSIONS M AT FOUNDATION

SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COL DIA COLHT AREA THICKNESS
(M) fa»n> (mo) (ki> (mnO (mnO Inn*) (M*» (■ n)

15.2 4320 1070 65200 690 1040 10670 54.6 760

22.9 4320 1070 97800 860 1170 10670 74.2 760

30.5 4320 1780 162200 1090 1270 10670 97.1 840

38.1 4320 1650 247300 1300 1370 10670 126.7 990

45.7 4320 2410 347800 1570 1450 10670 158.3 1140

53.3 4320 2590 492100 1850 1550 10670 198.2 1300

61.0 4320 3560 648600 2210 1630 10670 2415 1450

TYPE Y - TWO COLUMN - FREIGHT = 1.27 t/M
COST COMPARISON CHART

TABLE 3-117



3.A-212

COST OF STRUCTURE PER KILOMETER

SPAN CONSTRUCTION SITE PREP FOUNDATION COLUMN GIRDER GIRDER COST/KILOMETER COST/MILE

(M) FA dU T IES A FINISHING AT-BEAM INSTALLLA1TON

15.2 $31,000 $220,000 $298,000 $1,783,000 $3,012,000 $1,750,000 $7,094,000 $11,417,000
22.9 $31,000 $193,000 $264,000 $1,545,000 $2,985,000 $1,750,000 $6,768,000 $10,892,000
30.5 $31,000 $180,000 $255,000 $1,435,000 $3,215,000 $1,750,000 $6,866,000 $11,050,000
38.1 $31,000 $172,000 $280,000 $1,334,000 $3,814,000 $1,750,000 $7,381,000 $11,879,000
45.7 $31,000 $167,000 $337,000 $1,271,000 $3,963,000 $1,750,000 $7,519,000 $12,101,000
53.3 $31,000 $163,000 $435,000 $1,201,000 $4,564,000 $1,750,000 $8,144,000 $13,107,000
61.0 $31,000 $160,000 $546,000 $1,146,000 $5,230,000 $1,750,000 $8,863,000 $14,264,000

SUMMARY OF CRITICAL DIMENSIONS
PR ECA ST C O N C R ETE C A ST-IN -PLA CE C O N C R ETE
G IR D ER  DIM ENSION S T-B EA M /C O LU M N  D IM ENSION S M AT FOUNDATION

SPAN TOP WIDTH DEPTH WEIGHT T-BM DEPTH COL DIA COLHT AREA THICKNESS
IM> ( " 1 (mod (kri (rani (rani Irani) IM*J) Irani)

15.2 3610 1070 42800 580 1090 10670 43.5 760
22.9 3610 1350 68700 740 1190 10670 58.5 760
30.5 3610 2030 112300 940 1300 10670 74.2 760
38.1 3610 2130 197700 1170 1370 10670 98.8 840
45.7 3610 2690 256000 1350 1450 10670 121.0 . 990
53.3 3610 3050 377000 1630 1500 10670 153.8 1140
61.0 3610 3610 529600 1930 1550 10670 193.1 1300

T Y P E  I - TW O COLUM N - FR EIG H T = 1.90 t/M
CO ST COM PARISON CH ART

TABLE 3-118
(



3.A-213
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COST OF STRUCTURE PER KILOMETER

SPAN CONSTRUCTION SITE PR E P FOUNDATION COLUM N GIRDER GIRD ER COST/KILOM ETER COST/M ILE
(M) FACILITIES A FIN ISHIN G A  T-BEAM IN ST ALLLATION

15.2 $31,000 $220,000 $345,000 $1,783,000 $4,108,000 $1,750,000 $8,237,000 $13,256,000
22.9 $31,000 $193,000 $301,000 $1,585,000 $3,999,000 $1,750,000 $7,859,000 $12,648,000
30.5 $31,000 $180,000 $285,000 $1,429,000 $3,944,000 $1,750,000 $7,619,000 $12,262,000
38.1 $31,000 $171000 $338,000 $1,331,000 $4,283,000 $1,750,000 $7,905,000 $12,722,000
45.7 $31,000 $167,000 $435,000 $1,259,000 $4,910,000 $1,750,000 $8,552,000 $13,763,000
53.3 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
61.0 #N/A #N/A #N/A • #N/A #N/A #N/A #N/A #N/A

SUMMARY OF CRITICAL DIMENSIONS
PRECA ST C O N C R ETE C A ST-IN -PLA CE C O N C R ETE
G IR D ER  D IM ENSION S T-B EA M / COLUM N D IM ENSION S M AT FOUNDATION

SPAN T O P W IDTH DEPTH W EIGH T T-BM DEPTH CO L DIA C O L H T AREA THICKNESS
_______ tn> _______ 1=1_______ (mol (ki) (mn>) (nun) (mad (M*a» /manl

15.2 2790 2130 95000 710 1090 10670 52.0 760
2 1 9 2790 2130 142500 860 1220 10670 68.4 760
30.5 2790 2130 189900 1020 1300 10670 85.3 760
38.1 2790 2390 271200 1220 1370 10670 107.8 910
45.7 2790 3100 396200 1520 1450 10670 141.0 1070
53.3 #N/A #N/A #N/A #N/A #N/A #N /A #N/A #N/A
61.0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

T Y P E  U  - TW O  COLUM N - FR EIG H T =  1.90 t/M
CO ST COM PARISON CH ART

TABLE 3-119 dN/A-Dus to vsffeto and shipping constraints, girdsr  could not bs sized ter t t s  span

{



3.A-214

COST OF STRUCTURE PER KILOMETER

SPAN CONSTRUCTION SIT E  PREP FOUNDATION COLUMN GIRD ER GIRD ER COST/KILOM ETER COST/M ILE
_______ im____ FACILITIES *  FINISHING f t  T-BEAM INSTALLLATION

15.2 $31,000 $220,000 $298,000 $1,783,000 $3,339,000 $1,750,000 $7,421,000 $11,943,000
22.9 $31,000 $193,000 $301,000 $1,585,000 $3,366,000 $1,750,000 $7,226,000 $11,629,000
30.5 $31,000 $180,000 $285,000 $1,427,000 $3,601,000 $1,750,000 $7,274,000 $11,707,000
38.1 $31,000 $172,000 $338,000 $1,327,000 $4,029,000 $1,750,000 $7,647,000 $12,307,000
45.7 $31,000 $167,000 $370,000 $1,261,000 $4,365,000 $1,750,000 $7,944,000 $12,785,000
53.3 $31,000 $163,000 $472,000 $1,193,000 $4,919,000 $1,750,000 $8,528,000 $13,725,000
61.0 $31,000 $160,000 $587,000 $1,154,000 $5,593,000 $1,750,000 $9,275,000 $14,927,000

SUMMARY OF CRITICAL DIMENSIONS
PRECA ST C O N C R ETE C A ST-IN -PLA CE C O N C R ETE
G IR D ER  DIM ENSIONS T-BEA M / COLUM N DIM ENSIONS M AT FOUNDATION

SPAN T O P WIDTH DEPTH W EIG H T T-BM DEPTH C O L DIA C O L H T AREA THICKNESS
____ (Ml (o n ) ____ iS E l____ (ki> (nun) (mu} (ram) (M*» (nra)

15.2 3510 1070 42000 660 1090 . 10670 47.1 760
22.9 3510 1520 70500 840 1220 10670 65.4 760
30.5 3510 1960 115100 1040 1300 10670 83.6 760
38.1 3510 2590 185700 1270 1370 10670 107.8 910
45.7 3510 3020 261900 1500 1450 10670 132.9 990
53.3 3510 3280 378000 1750 1500 10670 167.2 1140
61.0 3510 3910 531800 2080 1570 10670 208.1 1300

T Y P E  HI - TW O COLUM N - FR EIG H T = 1.90 t/M
CO ST COM PARISON CH ART

TABLE 3-120
i



3.A-215
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C O S T  O F  S T R U C T U R E  P E R  K IL O M E T E R

SPAN CONSTRUCTION SITE PR E P FOUNDATION COLUM N G IRD ER G IRD ER COST/KILOM ETER COST/M ILE
(■ > FA CILITIES f t  FINISHING ftT -B E A M IN S T A L L A T IO N

15.2 $31,000 $220,000 $298,000 $1,783,000 $3,560,000 $1,750,000 $7,642,000 $12,299,000
22.9 $31,000 $193,000 $301,000 $1,585,000 $3,783,000 $1,750,000 $7,643,000 $12,300,000
30.5 $31,000 $180,000 $285,000 $1,429,000 $4,008,000 $1,750,000 $7,683,000 $12,365,000
38.1 $31,000 $172,000 $338,000 $1,325,000 $4,787,000 $1,750,000 $8,403,000 $13,524,000
45.7 $31,000 $167,000 $435,000 $1,258,000 $5,621,000 $1,750,000 $9,262,000 $14,906,000
53.3 $31,000 $163,000 $545,000 $1,188,000 $6,247,000 $1,750,000 $9,924,000 $15,971,000
61.0 $31,000 $160,000 $704,000 $1,164,000 $7,489,000 $1,750,000 $11,298,000 $18,182,000

SUMMARY OF CRITICAL DIMENSIONS
PRECA ST C O N C R ETE C A ST-IN -PLA CE C O N C R ETE
G IR D ER  D IM ENSIOISJS T-BEA M / COLUM N D IM ENSION S M AT FOUNDATION

SPAN T O P  W IDTH DEPTH W EIG H T T-BM DEPTH CO L DIA C O L H T AREA THICKNESS
_______ w _______ lESl_______ lami o*) (ranO W (mu) (M*2>

15.2 3510 1070 50600 640 1090 10670 45.9 760
2 2 9 3510 1520 90900 840 1220 10670 65.4 760
30.5 3510 1680 138200 1020 1300 10670 83.6 760
38.1 3510 2620 234200 1300 1370 10670 109.6 910
45.7 3510 2460 358900 1550 1450 10670 145.3 1070
53.3 3510 2970 486700 1830 1500 10670 181.2 1220
61.0 3510 3510 708200 2210 1600 10670 234.4 1450

TYPE IV - TWO COLUMN - FREIGHT = 1.90 t/M
COST COMPARISON CHART

TABLE 3-121
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COST OF STRUCTURE PER KILOMETER

SPAN CONSTRUCTION SIT E  PR EP FOUNDATION COLUM N G IRD ER G IR D ER C O ST/H L O M ET E R COST/M ILE
(M> F A Q U T IE S f t  FIN ISH IN G ftT -B E A M INSTA LLLA TIO N

15.2 $ 3 1 ,0 0 0 $ 2 2 0 ,0 0 0 $ 3 9 6 ,0 0 0 $ 1 ,7 8 3 ,0 0 0 $ 4 ,3 4 4 ,0 0 0 $ 1 ,7 5 0 ,0 0 0 $ 8 ,5 2 4 ,0 0 0 $ 1 3 ,7 1 8 ,0 0 0
2 2 .9 $ 3 1 ,0 0 0 $ 1 9 3 ,0 0 0 $ 3 3 9 ,0 0 0 $ 1 ,5 8 5 ,0 0 0 $ 4 ,2 3 5 ,0 0 0 $ 1 ,7 5 0 ,0 0 0 $ 8 ,1 3 3 ,0 0 0 $ 1 3 ,0 8 9 ,0 0 0
3 0 .5 $ 3 1 ,0 0 0 $ 1 8 0 ,0 0 0 $ 4 2 3 ,0 0 0 $ 1 ,4 1 9 ,0 0 0 $ 4 ,7 1 0 ,0 0 0 $ 1 ,7 5 0 ,0 0 0 $ 8 ,5 1 3 ,0 0 0 $ 1 3 ,7 0 1 ,0 0 0
38.1 $ 3 1 ,0 0 0 $ 1 7 2 ,0 0 0 $ 4 4 3 ,0 0 0 $ 1 ,3 2 0 ,0 0 0 $ 5 ,1 5 3 ,0 0 0 $ 1 ,7 5 0 ,0 0 0 $ 8 ,8 6 9 ,0 0 0 $ 1 4 ,2 7 3 ,0 0 0
4 5 .7 $ 3 1 ,0 0 0 $ 1 6 7 ,0 0 0 $ 5 5 1 ,0 0 0 $ 1 ,2 7 2 ,0 0 0 $ 5 ,6 7 7 ,0 0 0 $ 1 ,7 5 0 ,0 0 0 $ 9 ,4 4 8 ,0 0 0 $15 ,2 0 5 ,0 0 0
53 .3 $ 3 1 ,0 0 0 $ 1 6 3 ,0 0 0 $ 6 7 1 ,0 0 0 $ 1 ,2 4 0 ,0 0 0 $ 6 ,3 4 0 ,0 0 0 $ 1 ,7 5 0 ,0 0 0 $ 1 0 ,1 9 5 ,0 0 0 $16 ,4 0 7 ,0 0 0
6 1 .0 $ 3 1 ,0 0 0 $ 1 6 0 ,0 0 0 $ 8 4 7 ,0 0 0 $ 1 ,1 9 3 ,0 0 0 $ 7 ,1 6 2 ,0 0 0 $ 1 ,7 5 0 ,0 0 0 $ 1 1 ,1 4 3 ,0 0 0 $17 ,9 3 3 ,0 0 0

SUMMARY OF CRITICAL DIMENSIONS
PRECAST C O N C R ETE CAST-IN-PLACE C O N C R ETE
G IR DER  DIM ENSIONS T-BEAM / COLUM N DIM ENSIONS MAT FOUNDATION

SPAN T O P W IDTH DEPTH W EIG H T T-BM  DEPTH C O L D IA C O L H T AREA THICKNESS
____________mi___________ _________  <” ■■> ( k h q ) (k it) (m ilt (D un) ( ■ m ) (M *l)

15 .2 4 3 2 0 1070 6 5 2 0 0 7 1 0 1090 10670 5 8 .5 7 60
22 .9 4 3 2 0 1070 9 7 8 0 0 8 90 1220 10670 7 5 .8 7 60
30 .5 4320 1930 169000 1140 1300 10670 105.9 910
38.1 4320 1780 2 5 4 4 0 0 1370 1370 10670 130.8 9 90
45 .7 4 3 2 0 2 6 7 0 3 6 4 9 0 0 1680 1470 10670 167 .2 1140
53 .3 4 3 2 0 2 8 4 0 5 1 2 0 0 0 1960 1570 10670 2 1 0 .7 1300
6 1 .0 4 3 2 0 3 2 8 0 7 0 6 5 0 0 2 3 1 0 1650 10670 262 .1 1520

TYPE V - TWO COLUMN - FREIGHT = 1.90 t/M
COST COMPARISON CHART

TABLE 3-122 
4
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