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‘ Project: 246 Spring Street
Subject: Screw Jack Capacity

Design Component: Steel - Screw Jack
Design Method: Allowable Stress Design
Design Code: AISC - ASD 89

Buckling:

Fy = 55 ksi
E= 29000 ksi

K= 2
L= 21 in
r= 0638 in

A= 1279 in?

Fixed-free assumption

Engineer: JW
Checked by:

Flextural: Eccentricity =

Fy= 55
Sx= 0.51

Date:  12/23/2008
Date:

2 inch

ksi
in

Factor of Safety = 1.67
Buckling Strength Pultimate=  49.61  Kkips

‘ Actual Load Input:

Pmax = 7 kips

Pmax / Pultimate + Mmax / Mrupture= |

Tested Load Input:
Pmax = 14 kips

Pmax / Pultimate + Mmax / Mrupture= | RSN

Mrupture = 28.05

Mmax = 14

Mmax = 28

Code Check (include 2% lateral load = 7kips x 2% = 140 lbs

Pmax = 7 kips

Pmax / Pa + Mmax / Ma= || NG

Mmax = 16.94
Mi= e
M2= 394>

k-in

k-in

k-in

=M1+M2
k-in
k-in



Project: 246 Spring Street Engineer: JW
Subject: Screw Jack Capacity Checked by:

Design Component: Steel - Screw Jack
Design Method: Allowable Stress Design
Design Code: AISC - ASD 89 Factor of Safety = 1.67

Fy= 55  ksi
E= 29000 ksi

r= 0638 in
A= 1278 'in

Date:
Date:

Screw Jack KUr VS. Allowable Capacity Pa
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Screw Jack: KLr VS. Ultimate Strength Pultimate
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7 9 /
I \ kf\
3.2 Single Tower - Allowable Stress Code Check «

These computer analyses combine deadweight of concrete and formwork with a
lateral force equivalent to 2% of the vértical load and a .8 deflection under one leg
only. The 0.8 deflection was added as a result of the testing observations. Such
deflection was likely at the 41% floor level in one leg as the plywood underneath
was being punched. The vertical load on each leg is in the order of 7000 Ibs as
described above in section 14.2.1. The overall frame is made of 5’-3” bottom
frame and 3°-6” top frame, and the frame is 8’ apart. Two loading conditions have
been considered and studied for the effect 0.8” deflection to all members in the
tower.

3.2.1 Allowable Stress Check - Condltlon 1, Load Case A.

o The model file is
“246SpringST 2009 05 08 smgleTowerDL NoECCdeflectionLimitCodeCh
eckWith2%Lateral”.
e A vertical load of 7,000 lbs and a horizontal load of 140 Ibs placed at the
center of top plate.
Result: shore failure -
e Screw jack allowable stresses produced by bending and compression are about
60% of the allowable. |
e Aluminum shoring leg under bendmg and compression was stressed at about
90% of allowable.
 Horizontal members agg connectlons from horizontal members to shoring legs
do not meet allowablestress ratio combination. The ratio actual versus
/. allowable is 2. VS
\O\Stress ratio in knee brace is insignificant.

~ ——

7/ e
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3-D View Deformed Shape (DEAD) - Kip-in Units ‘
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ETABS Steel JeSign

: LoliO
| o

STAT &g

/" Engineer

LOC: 4% /
_E 0

Project

Subject

AISC-ASD89 STEEL SECINON_CHECK
Level: 41ST STOR; Element B4l
Element Type: Moment Resisting Frame

L=48.000

A=0.503 122=0.133
$22=0.213 s33=0.300
E=10100.000 f£fy=35.000
RLLF=1.000

133=0.338
r22=0.515. r33=

P-M33-M22 Demand/Capacity Ratio isg

STRESS CHECK FORCES & MOMENTS

..._11

Summary for Combo and, Station)
gection ID: SH-RUNG
i assitication:™eompact A
| ‘ I
0.820 ASSLENED
| - MEMBETR,

0.002 + 0.428 + 0.419

!
M33 M22 v2 v3

P
Combo DSTLS2 0.026 -2.697 -1.875 -0.113 -0.078
AXIAL FORCE & BIAXIAL MOMENT DESIGN (ﬁZ—l)
fa Fa Ft : _
Stress Allowable Allowable hd
Axial 0.051 5.987 21.000
fb Fb Fe Cm K L Cb
Stress Allowablé Allowable Factor Factor Factor Factor '
Major Bending 8.987 21.000 15.165 1.000 1.000 1.000 2.300
Minor Bending 8.790 21.00@ 5.987 1.000 '1.000 1.000
SHEAR DESIGN )
fv FV Stress
. Stress Allowable Ratio !
Major Shear 0.334 14.000 0.024
Minor Shear 0.417 14.000 0.030
i
\\ :" K} .;\ ‘_ . .
. .

»~M&v\e&r{ WTY < i
Mﬁwe\){' K—my M?% v_-z M7 k'w\ L@(__'\

i

ETABS v9.0.7 - File:246SpringST_2009_05_08_sing

leTowerDL_NoECCdeflectionLimitCodeCheckWith2%Lateralluképtin, 2008 18:38 .
|




ETABS Steel Design

Engineer

Project

Subject

Level:
Element Type:

L=14.500

A=1.279 .1i22=0.509

522=0.509 s33=0.509
. E=29000.000 fy=55.000

RLLF=1.000

i33=0.509

AISC-ASD89 STEEL SECTION CHECK
41ST STORY Element: C25-7
Moment Resisting Frame

Unitﬁ: Kip-in (Summary for Combo and Station)

r22=0.631 1r33=0.l631

i

Statiion Loc: 0.000
}Clas;ification:

Section ID: SJACK
Compact

= 0.168 + 0.144 + 0.004

M22
0.076

Ft
Allowable
33.000

Fe
Allowable
1213.622

1213.622-

Stress
Ratio
0.007
0.000

P-M33-M22 Demand/Capacity Ratio is 0.312
STRESS CHECK FORCES & MOMENTS
P M33
Combo DSTLS2 -7.075 -2.671
: .
AXIAL FORCE & BIAXIAL MOMENT DESIGN (H1-2)
fa Fa
Stress Allowable
Axial 5.532 32.025
b Fb
Stress Allowablé
Major Bending ©5.245 36.300
Minor Bending 0.149 36.300
SHEAR DESIGN ‘
fv FV
Stress Allowable
Major Shear 0.155 22.000
' Minor Shear 0.009 22.000
|
[ T LR
- '.r‘- i} e .
|
v - |
B U -
v (S k\_‘q! F‘_
]

i
[

v2 V3
-0.118 0.007
Cm K L Cb
Factor Factor Factor Factor
0.877 1.000 0.483 1.167
0.850 1.000 0.483
vl
i \
Py v
7ué NS (VI SO
VAR

ETABS v8.0.7 - File:246SpringST_2009_05_08_singleTowerDL._NoECCdeflectionLimitCodeCheckWith2%Lateralu #éptih, 2008 18:39




ETABS Steel Design i Engineer

‘ Project
|

Subject

AISC-ASD89 STEEL SECTION CHECK Unitsj Kip-in (Summary for Combo and Station)
Level: 41ST STORY Element: C23-7 Stat%on Loc: 0.000 Section ID: SJACK
Element Type: Moment Resisting Frame Classification: Compact

L=14.500

A=1.279 122=0.509 1i33=0.509

s22=0.509 s33=0.509 1r22=0.631 1r33=0.631
E=29000.000 £fy=55.000 : :
RLLF=1.000

P-M33-M22 Demand/Capacity Ratio is 0.334 = 0.168 + 0.166 + 0.001

[

STRESS CHECK FORCES & MOMENTS i
M33 M22 v2 v3

P
Combo DSTLS2 -7.075 -3.071 0.020 -0.142 0.004
|
AXIAL FORCE & BIAXIAL MOMENT DESIGN  (H1-2)
fa Fa Ft
Stress Allowable Allowable
Axial 5.532 32.02% 33.000
b Fb' Fe Cm X L Cb
Stress Allowable! Allowable Factor Factor Factor Factor
Major Bending 6.029 36.300, 1213.622 0.871 1.000 0.483 1.177
Minor Bending 0.040 36.300; 1213.622 0.850 1.000 0.483 :
SHEAR DESIGN
fv Fv! Stress
Stress Allowable: Ratio
Major Shear 0.187 22.000, 0.009

. Minor Shear -0.005 - 22.000, 0.000

TN e T :
\‘\‘_“e!)._, s b

1 - )

ETABS v8.0.7 - File:2468'pringST_2009_05_08_singIeTowerDL_NoECCdeerctionLimitCodeCheckWich%LateraUuKémih,ZDO& 18:39




ETABS Steel Design { Engineer

Project
Subject
AISC-ASD89 STEEL SEGTFON~CHECK b Kip-d for Cog‘bg,ﬁndfscation)

Level: 41ST STORY : tati : 48,000 S ction(%‘: SH—RUTE::
Element Type: Moment Resisting Frame ClassTfication: Compac

L=48.000 !
A=0.503 122=0.133 133=0.338 ‘
§22=0.213 s33=0.300 1r22=0.515 1r33=0.820
E=10100.000 fy=35.000- Co
RLLF=1.000

P-M33-M22 Demand/Capacity Ratio isf 0.002 + 1.176 + 0.411

STRESS CHECK FORCES & MOMENTS

P M33 ‘M22 . v2 v3
Combo DSTLS2 0.025 -7.414 1.843 0.309 -0.077
AXIAL FORCE & BIAXIAL MOMENT DESIGN (ﬁZ—l)
fa Fa' Ft
Stress Allowable' Allowable
Axial 0.050 5.987, 21.000
fb Fb, Fe Cm K L Cb
Stress Allowable: Allowable Factor Factor Factor Factor
Major Bending 24.706 21.000" 15.165 1.000 1.000 1.000 2.300
Minor Bending 8.641 21.000" 5.987 1.000 1.000 1.000
|
SHEAR DESIGN ,
fv : FV ' Stress
Stress Allowable Ratio
Major Shear 0.916 14.000. 0.065
Minor Shear 0.409 14.000" 0.029

MEMBER. CApALTY ¢ |
Ma= 6uttle-m < Mgz, uly £ w

'
N

|
|
1

ETABS v9.0.7 - FiIe:2463bringST_2009_05_08_singIeTowerDL_NoECCdeerctionLimitCodeCheckWich%LateraUuKémm2003 18:40




ETABS Stee! Design - Engineer

" Project

Subject

AISC-ASD89 STEEL SECTION CHECK Unﬁté: Kip-in (Summary for Combo and Station)
Level: 41ST STORY Element: C92-11 Station Loc: 0.000 Section ID: SJACK
Element Type: Moment Resisting Frame Classification: Compact

L=14.500 ’

A=1.279 1i22=0.509 1i33=0.509 !
$22=0.509 s33=0.509 1r22=0.631 1r33=0.p31
E=29000.000 £fy=55.000 :

T
RLLF=1.000

| .
P-M33-M22 Demand/Capacity Ratio is 0.552 = 0.168 + 0.385 + 0.004

STRESS CHECK FORCES & MOMENTS

. 1
P M33 M22 V2 V3
Combo DSTLS2 -7.075 7.114 -0.076 0.421 -0.007
. 1
AXIAL FORCE & BIAXIAL MOMENT DESIGN (H1—2)
fa Fa Ft
Stress Allowable Allowable
Axial 5.532 32.025 33.000
fb Fb Fe Cm K L Cb
Stress Allowable Allowable Factor Factor Factor Factor
Major Bending 13.968 36.300 1213.622 0.850 1.000 0.483 1.238
Minor Bending 0.149 36.300 1213.622° 0.850 1.000 0.483 :
|
SHEAR DESIGN
fv FVi Stress
. Stress Allowable; Ratio
Major Shear 0.556 22.000. 0.025
Minor Shear 0.009 22.000, 0.000

ETABS v9.0.7 - File:246SpringST_2009_05_08_singleTowerDL_NoECCdeflectionLimitCodeCheckWith2%Lateralutéptin, 2008 18:40 -



ETABS Steel Design

Engineer

Project

\&

Subject

AISC-ASD8S STEEL SECTION CHECK

STRESS CHECK FORCES & MOMENTS

P

P-M33-M22 Demand/Capacity Ratio is O.$33

M33

1
|

= 0.168 + 0.365 + 0.001

Units': Kip-in (Summary for Combo and Station)
Level: 41ST STORY Element: C95-11 Station Loc: 0.000 Section ID: SJACK
Element Type: Moment Resisting Frame :Classification: Compact
L=l4.500
A=1.279 122=0.509 133=0.509
522=0.509 s33=0.509 1r22=0.631 1r33=0.631
E=29000.000 £fy=55.000
RLLF=1.000 '

M22 v2 V3
Combo DSTLS2 -7.075 6.748 -0.020 0.399 -0.004
AXIAL FORCE & BIAXIAL MOMENT DESIGN (H1-2)
fa Fa Ft
Stress Allowablé Allowable
_Axial 5.532 32.025 33.000
fb Fb, Fe Cm K L Cb
Stress Allowablei Allowable Factor Factor Factor Factor
Major Bending 13.249 36.300: 1213.622 0.850 1.000 0.483 1.237
Minor Bending 0.040 36.300° 1213.622 0.850 1.000 0.483 :
SHEAR DESIGN :
fv - FV Stress
Stress Allowable. Ratio
Major Shear 0.526 22.000, 0.024
Minor Shear 0.005 22.000 ., 0.000

ETABS v9.0.7 - FiIe:2468pringST_2009_05_,08_singIeTower'pL_NoECCdeflectionLimitCodeCheckWich%LateraUuK@%ih,lﬂO& 18:40



ETABS Steel Design engieer

Project
| Subject
d
AISC-ASD89 STEEL SECTION CHEGH Unitsh: Kip-in emmary for Cor - ion)
Level: 41ST STORY Element{ B387) Station Loc: {36.000 ) Sectiorf ID: SH-RUNG
Element Type: Moment ResisTImg Frame Classifscatitn: Compagt

i
1L=48.000

A=0.503 122=0.133 1i33=0.338 !
522=0.213 s33=0.300 1r22=0.515 1r33=0.820
E=10100.000 -fy=35.000 . :
RLLF=1.000

P-M33-M22 Demand/Capacity Ratio is = 0.006 + 1.196 + 0.841

STRESS CHECK FORCES & MOMENTS

P M22 v2 v3
Combo DSTLS2 . -0.018 3.768 0.624 -0.314
AXIAL FORCE & BIAXIAL MOMENT DESIGN (H1-3)
fa Fa Ft
Stress Allowable Allowable
BAxial 0.036 5.987 21.000
fb Fb " Fe Cm K L Cb
Stress Allowable - Allowable Factor Factor Factor Factor
Major Bending 25.111 21.000 60.662  0.850 1.000 0.500 1.000
Minor Bending 17.669 21.000 5.987  0.850 -1.000 1.000
SHEAR DESIGN !
fv FV Stress
Stress  Allowablé Ratio
Major Shear 1.850 14.000 0.132
Minor Shear 1.675 14.000 0.120

238]

|

ETABS v9.0.7 - Fi|e:2465pringST_2009_05_08_singIeTov{1erDL_NoECCdeerctionLimitCodeCheckWich%LateraUuKSqam,mﬂ& 18:02




ETABS Steel Design - Engineer

\V

Project

' Subject

AISC-ASD89 STEEL SECTION CHECK Unit&: Kip-in (Summary for Combo and Station)
Level: 41ST STORY Element: B391 Statilon Loc: 36.000 Section ID: SH-RUNG
Element Type: Moment Resisting Frame |, Classification: Compact ’

L=48.000

A=0.503 1i22=0.133 133=0.338
522=0.213 s33=0.300 r22=0.51 r33=0.1820
E=10100-000 -fy=35.000- - : |

RLLF=1.000
P-M33-M22 Demand/Capacity Ratio is 0.001 + 0.985 + 0.611
STRESS CHECK FORCES & MOMENTS i
' P M33 M22 V2 v3
Combo DSTLS2 -0.004 -6.21b 2.737 0.514 -0.228
R . . . |
AXIAL FORCE & BIAXIAL MOMENT DESIGN (H1-3)
fa Fa Ft
Stress Allowablg Allowable
Axial 0.007 5.987 21.000
b Fb " Fe Cm K L Cb
Stress Allowablé Allowable Factor Factor Factor Factor
Major Bending 20.694 21.000 60.662 0.850 1.000 0.500 1.000
‘Minor Bending 12.835 - 21.000 5:987 0.850 1.000 1.000
|
SHEAR DESIGN |
fv FV Stress
Stress Allowable Ratio-
Major Shear 1.522 14.000 0.109

Minor Shear 1.216 14.000 0.087

|
I
{

ETABS v9.0.7 - File:246SpringST_2009_05_08_singleTowerDL_NoECCdeflectionLimitCodeCheckWith2%Laterallutép, 2008 18:04



. ETABS Steel Design _ :L Engineer

Project

| Subject

AISC-ASD89 STEEL SECTION CHECK Unitsi: Kip-in (Summary for Combo and Station)
‘Level: 41ST STORY Element: B386 Station Loc: 36.000 Section ID: SH-RUNG
Element Type: Moment Resisting Frame 'Classification: Compact

L=48.000

A=0.503 i22=0.133 1i33=0.338

$22=0.213 s33=0.300 1r22=0.515 1r33=0.820
E=10100.000 f£fy=35.000 .
RLLF=1.000

P-M33-M22 Demand/Capacity Ratio is 0.003 + 1.207 + 0.219

STRESS CHECK FORCES & MOMENTS

P M22 v2 v3
Combo DSTLS2 -0.009 ) -0.981 0.630 0.082
AXIAL FORCE & BIAXIAL MOMENT DESIGN (ﬁ1—3)
fa E‘aI Ft
Stress Allowable Allowable
Axial 0.018 5.987 21.000
fb Fb, Fe Cm K L Cb
Stress Allowable, Allowable Factor Factor Factor Factor
Major Bending 25.344 21.000, 60.662 0.850 1.000 0.500 1.000
Minor Bending ©4.598 21.000; 5.987 0.850 1.000 1.000
SHEAR DESIGN
fv FV| Stress
Stress Allowable Ratio
Major Shear 1.867 14.000¢ 0.133

. Minor Shear 0.436 14.000 0.031

'

ETABS v9.0.7 - File:246SpringST_2009_05_08_singleTowerDL_NoECCdeflectionLimitCodeCheckWith2%L ateraluép¥d, 2008 18:05




ETABS Steel Design 7 Engineer

. ! Project

, Subject

AISC-ASD89 STEEL SECTION CHECK Unitg: Kip-in (Summary for Combo and Station)
Level: 41ST STORY Element: C102-5 Station Loc: 12.000 Section ID: SH-PIPE
Element Type: Moment Resisting Frame : Classification: Compact

L=63.000 !
A=1.343 1i22=1.367 i33=1.367 '
$22=0.912 s33=0.912 r22=1.009 r33=1.009
E=10100.000 fy=35.000 !
RLLF=1.000

P-M33-M22 Demand/Capacity Ratio is 0.973 = 0.418 + 0.024 + 0.555

STRESS CHECK FORCES & MOMENTS . ' B =~
P M33 © o M22 V2 . V3
Combo DSTLS2 -9.268 -0.553 11.025 -0.958 -0.591
AXIAL FORCE & BIAXIAL MOMENT DESIGN (I;Il—l)k,f
fa Fa Ft
Stress Allowablé Allowable
Axial 6.901 16.510 21.000
fb FB Fe Cm K L Cb
Stress Allowable Allowable Factor Factor Factor Factor
Major Bending 0.606 23.100 120.071 0.850 1.000 0.333 1.000
Minor- Bending 12.094 23.10q 34.813- 0.850 1.000 0.619
SHEAR DESIGN ' .
fv FV' Stress-
Stress - Allowable: Ratio
Major Shear 1.322 14.000l 0.094

‘ Minor Shear 0.815 14.000' 0.058
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e

3.2.2 Allowable Stress Check - Condition 2, Load Case B.

e The model file is
“246SpringST 2009 _05_08 singleTowerDL_2inchECCdeflectionLimitCod

eCheckWith2%Lateral”. -
e A vertical load of 7,000 Ibs and a horizontal load of 140 Ibs placed at 2” away
from the center of top plate.

{ .
Result: screw jack and shore failure

e Screw jack allowable stresses produced by bending and compression are
about 140% of the allowable. Overstress condition.

e Aluminum shoring leg under bending and compression was stressed at about
140 % of allowable. Overstress condition.

e Horizontal members and connections from horizontal members to shoring
legs do not meet allowable stress ratio combination. The ratio actual versus
allowable is 2.62 Overstress condition.

e /-\ Stress ratio in knee brace is. 1n51gn1ﬁcant

, ht
‘ Cs \//() %'D/
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. ETABS Steel Design Engineer

Project -

Subject

AISC-ASD8Y9 STEEL SECTION CHECK Units: Kip-in (Summary for Combo and Station)
Level: 41ST STORY Element: C92-11 Statiion Loc: 0.000 Section ID: SJACK
Element Type: Moment Resisting Frame Classification: Compact

L=14.500

A=1.279 1i22=0.509 1i33=0.509 ‘
522=0.509 s33=0.50% 1r22=0.631 r33=0.q31
E=29000.000 £fy=55.000

RLLF=1.000

P-M33-M22 Demand/Capacity Ratio is 1.335 = 0.168 + 1.167 + 0.005

STRESS CHECK FORCES & MOMENTS )
P M33 M22 V2 v3

Combo DSTLS2 -7.075 21.581 -0.097 0.441 -0.005
AXIAL FORCE & BIAXIAL MOMENT DESIGN (Hl—Z)
fa _Fal Ft
Stress Allowable Allowable
Axial 5.532 30.637 33.000
fb Fb Fe Cm K L Cb
Stress Allowablei Allowable Factor Factor Factor Factor
Major Bending 42.372 36.300¢ 282.842 0.881 1.000 1.000 1.160
Minor Bending 0.191 36.300! 282.842 0.850 1.000 1.000
SHEAR DESIGN
fv Fvi Stress
Stress Allowable Ratio

Major Shear 0.583 22.000 0.027

. Minor Shear 0.007 22.000. 0.000

ETABS v9.0.7 - File:246SpringST_2009_05_08_singleTowerDL_2inchECCdeflectionLimitCodeCheckWith2%Latelahe Kip20Qhitk8:11
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ETABS Steel Design

Engineer
Project
Subject

N

Element Type: Moment Resisting Frame Classification:
L=48.000

A=0.503 122=0.133 133=0.338

$22=0.213 s33=0.300 1r22=0.515 1r33=0.820

E=10100.000 £fy=35.000
RLLEF=1.000

P-M33-M22 Demand/Capacity Ratio is

STRESS CHECK FORCES & MOMENTS

P M22
Combo DSTLS2 0.027 1.981 .
AXIAL FORCE & BIAXIAL MOMENT DESIGN (H2-1)
fa Fa Ft
Stress Allowsble Allowable
Axial 0.053 5.987 21.000
fb Fb Fe
Stress Allowable
Major Bending 47.290 21.000 15.165
- ‘Minor Bending ©9.288 21.000 - 5.987
SHEAR DESIGN
fv FV Stress
Stress Allowable Ratio
Major Shear 1.753 14.000 0.125
Minor Shear 0.440

14.000 0.031

|
MZWBER. CAPRUTY
Mw:— L t‘”;"‘

AISC-ASD89 STEEL SECTION CHE‘ Unitsl: Kip-in (Summary for Combo and Station)
Level: 41ST STORY Element: Statidn Loc: 48.000 Section ID: SH-RUNG

0.003 + 2.252 + 0.442

Allowable Factor Factor Factor Factor

Compact

v2 V3
0.592 -0.083
Cm K L Cb

1.000 1.000 1.000
1.000 1.000- - 1.000

2.300

¢ Maz =1h2E-m
(e )
%t ¥
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® ETABS Steel Design enginer

Subject

AISC~ASD89 STEEL SECTION CHECK Units: Kip-in (Summary for Combo and Station)
Level: 41ST STORY Element: B387 Station Loc: 36.000 Section ID: SH-RUNG
Element Type: Moment Resisting Frame Classification: Compact

L=48.000

A=0.503 1i22=0.133 133=0.338

$22=0.213 s33=0.300" r22=0.515 r33=0.820
E=10100.000 £fy=35.000 o -
RLLF=1.000

P-M33-M22 Demand/Capacity Ratio is‘c 0.006 + 1.708 + 0.904

STRESS CHECK FORCES & MOMENTS

P M22 v2 V3
Combo DSTLS2 -0.019 4.050 0.894 -0.337
AXIAL FORCE & BIAXIAL MOMENT
fa Ft
Stress Allowable Allowable
Axial 0.038 5.987 21.000
fb Fb Fe Cm K L Cb
Stress Allowable Allowable Factor Factor Factor Factor
Major Bending 35.876 21.000 60.662 0.850 1.000. 0.500 1.000
Minor Bending 18.989 21.00? ©© 5.987- 0.850 1.000 --1.000
SHEAR DESIGN :
fv FV Stress
Stress Allowable Ratio
Major Shear 2.647 14.000 0.189

. Minor Shear 1.800 14.000 0.129

i
ETABS v9.0.7 - File:246SpringST_2009_05_08_singleTowerDL_2inchECCdeflectionLimitCodeCheckWith2%Latefahe Kip-200itt8:35




Project

. ETABS Steel Design Engineer

Subject

AISC-ASD89 STEEL SECTION CHECK Unitst Kip-in (Summary for Combo and Station)
Level: 41ST STORY Element: B391 Statién Loc: 36.000 Section ID: SH-RUNG
Element Type: Moment Resisting Frame 'Classification: Compact

L=48.000 :
A=0.503 122=0.133 133=0.338

522=0.213 s33=0.300 1r22=0.515 1r33=0.820
E=10100.000 - £y=35.000- .
RLLF=1.000

P-M33-M22 Demand/Capacity Ratio is 1.813 0.001 + 1.155 + 0.656

STRESS CHECK FORCES & MOMENTS

P M22 v2 v3
Combo DSTLS2 = =-0.003 2.939 0.603 -0.245
AXIAL FCRCE & §IAXIAL MOMENT
fa Ft
Stress Allowable Allowable
Axial 0.007 5.987 21.000
fb FB Fe Cm K L Cb
Stress Allowable Allowable Factor Factor Factor Factor
Major Bending 24.257 21.000 60.662 0.850 1.000 0.500 1.000
Minor Bending 13.783 - 21.000 5.987° 0.850 1.000 1.000 -
SHEAR DESIGN
fv FV Stress
Stress Allowable Ratio

Major Shear 1.786 14.000 0.128

' Minor Shear 1.306 14.000 0.093
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Engineer

ETABS Steel Design

Project

Subject

AISC-ASDB8Y9 STEEL SECTION CHECK Units: Kip-in (Summary for Combo and Station)
Level: 41ST STORY Element: B386 Station Loc: 36.000 Section ID: SH-RUNG
Element Type: Moment Resisting Frame Classification: Compact

L=48.000 :
A=0.503 i22=0.133 133=0.338

$22=0.213 s33=0.300 1r22=0.515 r33=0.820
~E=10100.000 fy=35+000- - -

RLLF=1.000

.P-M33-M22 Demand/Capacity Ratio is = 0.003 + 1.284 + 0.236

N

STRESS CHECK FORCES & MOMENTS

P #M33 M22 V2 V3
Combo DSTLS2 -0.009 -8.090 -1.057 0.670 0.088

'AXIAL FORCE & BIAXIAL MOMENT DESIGN  (H1-3)

fa Fa Ft
Stress Allowable Allowable
Axial 0.018 5.981 21.000
fb Fb Fe ’ Cnm K L Cb
Stress Allowable Allowable Factor Factor Factor Factor
Major Bending 26.957 21.000 60.662 0.850 1.000 0.500 1.000
Minor  Bending - 4.959 21.000, 5.987 0.850 1.000 1.000 .
i
SHEAR DESIGN
fv FV Stress
Stress Allowable. Ratio
Major Shear 1.986 14.000 0.142

Minor Shear 0.470 14.000j 0.034
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ETABS Steel Design Engineer

Project

Subject

AISC-ASD89 STEEL SECTION CHECK Units: Kip-in " (Summary for Combo and Station)
Level: 41ST STORY Element: C395-11 Station Loc: 0.000 Section ID: SJACK
Element Type: Moment Resisting Frame Classification: Compact

L=14.500
A=1.279 1i22=0.509 133=0.509
$22=0.509 s33=0.509 1r22=0.631 1r33=0.631
E=29000.000 £fy=55.000 o
RLLF=1.000
~
P-M33-M22 Demand/Capacity Ratio is 1.314 =.0.168 + 1.146 + 0.002

-

STRESS CHECK FORCES & MOMENTS
P M33 M22 V2 V3
+ Combo DSTLS2 -7.075 21.186 -0.032 0.417 -0.002
AXIAL FORCE & BIAXIAL MOMENT DESIGN (ﬁl—Z)
fa Fa Ft
. Stress Allowable Allowable
Axial 5.532 30.637 33.000
fb Fb " Fe Cm K L Cb
. Stress Allowable Allowable Factor Factor Factor Factor
Major Bending 41.597 © 36.300 282.842 0.886 1.000 1.000 1.153
Minor Bending 0.063 36.300 282.842° 0.850 1.000- 1.000
SHEAR DESIGN i
fv FVv Stress
Stress Allowable Ratio
Major Shear 0.551 22.000 0.025
Minor Shear 0.002 22.000 0.000
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" ETABS Steel Design

Engineer

Project
Subject

AISC-ASD8Y9 STEEL SECTION CHECK
Level: 41ST STORY
Element Type:

L=14.500
A=1.279
522=0.509
‘E=29000.000
RLLF=1.000

122=0.509 133=0.509
$33=0.509
fy=55.000

STRESS CHECK FORCES & MOMENTS

Element: C92-11
Moment Resisting Frame

r22=0.631

P-M33-M22 Demand/Capacity Ratio is

. P M33 M22 v2 V3
Combo DSTLS2 -7.075 21.581 -0.097 0.441 -0.005
AXIAL FORCE & BIAXIAL MOMENT DESIGN (ﬁ1—2)
fa Fa Ft
Stress Allowable Allowable
Axial 5.532 30.637 33.000
fb Fb Fe Cm K L Cb
Stress Allowable Allowable Factor Factor Factor Factor
. Major Bending 42.372 36.300 282.842 0.881 1.000 1.000 1.160
Minor Bending 0.191 36.300 282.842 0.850 1.000 1.000
SHEAR DESIGN P
fv F? Stress
Stress Allowable Ratio
Major Shear 0.583 22.000 0.027
Minor Shear 0.007 22.009 0.000

Units: Kip-in (Summary for Combo and Station)
Station Loc: 0.000 Section ID: SJACK
Classification: Compact

r33=0.631

1.335 = 0.168 + 1.167 + 0.005

-
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ETABS Steel Design | Engineer

‘ Project

Subject

AISC-ASD89 STEEL SECTION CHECK Units: Kip-in (Summary for Combo ‘and Station)
Level: 41ST STORY Element: C1l02-3 Station Loc: 39.000 Section ID: SH~PIPE
‘Element Type: Moment Resisting Frame Classification: Compact

L=42.000

A=1.343 122=1.367 1i33=1.367

522=0.912 s33=0.912 1r22=1.009 1r33=1.009
E=1:0100.000 £fy=35.000 -
RLLF=1.000

P-M33-M22 Demand/Capacity Ratio is 1.339 = 0.251 + 1.088 + 0.005

STRESS CHECK FORCES & MOMENTS

P M33 M22 v2 v3
Combo DSTLS2 -7.075 22.905 -0.113 0.441 -0.005
AXIAL FORCE & BIAXIAL MOMENT DESIGN (gl—Z)
fa Fa Ft
Stress Allowablé Allowable
Axial 5.268 19.050 21.000
fb Fb Fe Cm K L Cb
Stress Allowable Allowable Factor Factor Factor Factor
Major Bending 25.126 23.100 120.071 0.850 1.000 0.500 1.000
Minor Bending ~0.124 23.100 '163.430 0.850 1.000 - 0.42% - -
SHEAR DESIGN
fv Fv Stress
. Stress Allowable Ratio
Major Shear 0.609 14.000 0.043

. Minor Shear 0.007 14.000 0.001

ETABS v9:0.7 - File:246SpringST_2009_05_08_singleTowerDL_2inchECCdeflectionLimitCodeCheckWith2%Laterahe Kip-200Qhitk3:41



ETABS Steel Design o Engineer

Project

Subject

i

AISC-ASD89 STEEL SECTION CHECK Units% Kip-in (Summary for Combo and Station)
Level: 41ST STORY Element: C100-3 Station .Loc: 39.000 Section ID: SH-PIPE
Element Type: Moment Resisting Frame Classification: Compact

1=42.000

A=1.343 i22=1.367 1i33=1.367

$22=0.912 s33=0.912 r22=1.009 r33=1.009

E=10100.000 fy=35.000 ! -
RLLF=1.000

P-M33-M22 Demand/Capacity Ratio is 1.316 = 0.251 + 1.066 + 0.002

STRESS CHECK FORCES & MOMENTS

P M33 . M22 V2 V3
Combo DSTLS2 -7.075 22.438 -0.038 0.417 -0.002
i
R . . . 1 -
AXIAL FORCE & BIAXIAL MOMENT DESIGN (Hl-Z)
fa Fa Ft
Stress - Allowable Allowable
Axial 5.268 _ 19.05Q 21.000
fb FB Fe Cm K L Chb
Stress Allowable Allowable Factor Factor Factor Factor
Major Bending 24.614 23.100 120.071 0.850 1.000 0.500 1.000
Minor Bending 0.041 23.100 163.430 0.850- " 1.000 0.429
SHEAR DESIGN
fv Fv Stress
Stress Allowable Ratio
Major Shear 0.576 14.000 0.041
Minor Shear 0.002 14.000 0.000
|
|
i
!
|
|
—
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ETABS Steel Design Engineer

‘ Project
. Subject

AISC-ASD89 STEEL SECTION CHECK Unitst Kip-in (Summary for Combo and Station)
Level: 41ST STORY Element: C25-7 Station Loc: 14.500 Section ID: SJACK
Element Type: Moment Resisting Frame Classification: Compact

L=14.500

A=1.279 122=0.509 133=0.509

522=0.509 s33=0.509 r22=0.631 1r33=0.631
E=29000.000 fy=55.000" :
RLLF=1.000

P-M33-M22 Demand/Capacity Ratio is 0.874 = 0.167 +0.706 + 0.001

STRESS CHECK FORCES & MOMENTS

. P M33 M22 v2 v3
Combo DSTLS2 -7.069 13.057 0.020 -0.136 0.005
AXIAL FORCE & BIAXIAL MOMENT DESIGN (ﬁ1—2)
fa Fa Ft
Stress Allowable Allowable
Axial 5.527 30.637 33.000
I
fb Fb " Fe Cm K L Cb
Stress Allowable Allowable Factor Factor Factor Factor
Major Bending 25.636 36.300; 282.842 0.939 1.000 1.000 1.075
Minor Bending 0.039 36.300" 282.842 0.850 - 1.000 1.000
SHEAR DESIGN .
fv FVI Stress
Stress Allowable Ratio
‘Major Shear 0.180 22.000. 0.008

. Minor Shear 0.007 22.000; 0.000

ETABS v9.0.7 - File:246SpringST_2009_05_08_singleTowerDL_2inchECCdeflectionLimitCodeCheckWith2%Latehahe Kip-20Qhitss: 11
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ETABS Steel Design ! Engineer

Project

Subject

b
AISC-ASD89 STEEL SECTION CHECK Units: Kip-in (Summary for Combo and Station)
Level: 41ST STORY Element: C23-7 Station Loc: 14.500 Section ID: SJACK
Element Type: Moment Resisting Frame (Classification: Compact

L=14.500
A=1.279 122=0.509 1i33=0.509 '
s22=0.509 s33=0.509 1r22=0.631 1r33=0.631
‘E=29000+000 £fy=55.000 ;
RLLF=1.000

P-M33-M22 Demand/Capacity Ratio is 0.871 = 0.167 + 0.703 + 0.000

STRESS CHECK FORCES & MOMENTS

P M33! M22 V2 V3
Combo DSTLS2 ~7.069 13.003 0.007 -0.162 0.002
AXIAL FORCE & BIAXIAL MOMENT DESIGN (Hi—2)
fa Fa Ft
Stress Allowable: Allowable
Axial 5.527 30.637 33.000
fb Fb' Fe Cm K L Cb
Stress Allowable Allowable Factor Factor Factor Factor
Major Bending 25.531 36.300I 282.842 0.928 1.000 1.000 1.091
Minor Bending 0.013 36.300° 282.842- 0.850 1.000 1. 000
SHEAR DESIGN N
fv FV Stress
Stress Allowable Ratio
Major Shear 0.214 22.000! 0.010
Minor Shear 0.002 22.000 .. 0.000

ETABS v9.0.7 - FiIe:2468pringST_2009_05_08_singIeTowérDL_ZinchECCdeﬂectionLimitCodeCheckWich%LateJahe Hip200Hits:12



ETABS Steel Design g

Engineer

Project

Subject

AISC-ASD89 STEEL SECTION CHECK Units:

L=48.000
A=0.503 122=0.133 133=0.338

E=10100.000 £fy=35.000
RLLF=1.000

P-M33-M22 Demand/Capacity Ratio is
STRESS CHECK FORCES & MOMENTS

P
Combo DSTLS2 0.027

fa Fa

Stress Allowable

Axial 0.055 5.987
fb Fb

Stress Allowable

Major Bending 11.265 21.000
Minor Bending ©9.447 21.000
SHEAR DESIGN |
fv FV.

. Stress Allowable

Major Shear 0.418 14.000
Minor Shear 0.448 14.000

§22=0.213 s33=0.300 1r22=0.515 1r33=0.820

AXIAL FORCE & BIAXIAL MOMENT DESIGN (HZ—H

Kip-in (Summary for Combo and Station)

Level: 41ST STORY Element: B416 Station Loc: 48.000
Element Type: Moment Resisting Frame lclassification:

M22
2.015

Ft
Allowable
21.000

Fe
Allowable
15.165
5.987

Stress
Ratio
0.030
0.032

Section ID: SH-RUNG
Compact

v2 v3
0.141 -0.084
Cm K L
Factor Factor Factor
1.000 1.000 1.000
1.000 1.000 1.000

. Cb
Factor
2:300

ETABS v9.0.7 - File:246SpringST_2009_05_08_singleTowerDL_2inchECCdeflectionLimitCodeCheckWith2%Latehahe Kip200hitk8:13



ETABS Steei Design |

Engineer

Project

Subject

Element Type:

L=48.000
A=0.503
$22=0.213
E=10100.000
RLLF=1.000

Combo DSTLS2

Axial

Major Bending
Minor Bending

SHEAR DESIGN

Major Shear
Minor Shear

i22=0.133
$33=0.300
fy=35.000

AISC-ASD89 STEEL SECTION CHECK
Level: 41ST STORY Element:

133=0.338

B390
Moment Resisting Frame

Units! Kip-in
Station Loc:

r22=0.515 1r33=0.820

P-M33-M22 Demand/Capacity Ratio

STRESS CHECK FORCES & MOMENTS

AXIAL FORCE & BIAXIAL MOMENT DES

P ‘M33 M22
0.027 1.981
(§2-1)
fa Fa Ft
Stress Allowable Allowable
0.053 5.987 21.000
fb Fb Fe
Stress Allowable' Allowable
47.290 21.000 15.165
9.288 21.000 5.987
fv FV Stress
Stress Allowable Ratio
1.753 14.000; 0.125
0.440 14.000 0.031

1

3

ot

.697 # 0.003 + 2.252 + 0.442
i

L

48.000
Classification:

(Summary for Cgmbﬁ"

Section IDBH-RUNG

0.

Cm
Factor
1.000
1.000

e

E—m

Compac

v2
592

K
Factor
1.000
1.000

£ Maz=th 2

V3
-0.083

L
Factor
1.000

1.000-

b
Factor
2.300
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3.3 Single Tower - Ultimate Condition.

' The various computer models consider dead weight assumed existing at the time of the
collapse (no construction live load or horizontal load.) only. The vertical load on each leg
is in the order of 7000 lbs as described above in section 14.2.1. The overall frame is made
of 5°-3” bottom frame and 3°-6” top frame, and the frame is 8°-0” apart. Four loading
conditions have been considered and studied for the effect “.8” limited deflection on leg
support” and “flexible leg support” to all members in the tower. The calculations use
ultimate strength of materials.

Below is the general deflected shape of single tower with hkellhood of f punch:

CTABS Honlinaas 9 0 7 - HaSpringT_200%_05_08_cingla Toweifh_2inchECC defisction umitdaded hackWith ' Lateral 1;@
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3.3.1 Ultimate Condition 1 - Load Case A, And The Bottom Shoring
Leg Support Is Flexible.

e The model file is “246SpringST_2009_05_08_singleTowerDL_NoECC”.

Result: shore failure
e Screw jacks do not fail.
e Shoring leg across from the flexible support leg may or may not fail in
combination of axial compression and bending. Other 3 legs do not fail in

) buckle or bending.



Horizontal members fail in bending, and connections from horizontal
members to shoring leg fail in weldment.

Knee brace does not fail .

The downward deflection at the flexible support is 1.93”.

10
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ETABS Steel Design Engineer

Project
‘ ' Subject

AISC-ASD89 STEEL SECTION CHECK Units' Kip-in (Summary for Combo and Station)
Level: 41ST STORY Element: B416 Station Loc: 0.000 Section ID: SH-RUNG
Element Type: Moment Resisting Frame Classification: Compact

L=48.000

A=0.503 122=0.133 133=0.338

522=0.213 s33=0.300 r22=0.515 1r33=0.820
E=10100.000 £fy=35.000

RLLF=1.000

P-M33-M22 Demand/Capacity Ratio is 0.006 + 1.850 + 0.919

STRESS CHECK FORCES & MOMENTS

P M22 v2 v3
Combo DSTLS2 0.059 -4.115 -0.485 -0.171
AXIAL FORCE & BIAXIAL MOMENT DESI (H2-1)
fa Fa Ft
Stress Allowable Allowable
Axial 0.117 5.987 21.000
fb Fb Fe Cm K L Cb
Stress Allowable Allowable Factor Factor Factor Factor
Major Bending 38.848 21.000 15.165 1.000 1.000 1.000 2.300
Minor Bending 19.297 21-000 5.987 1.000 1,000 1.000
SHEAR DESIGN
fv FV Stress
Stress Allowable Ratio
Major Shear 1.438 14.000 0.103
Minor Shear 0.914 14.000 0.065

MEMBER FHLIRE StRedTH
| Mulimie = oS k- < M3z, (FimL

WELD FLURE 4TPEN4& T
Mmﬁwaﬁf' 'Z»é \5"»"\" ,4[‘)\3-77 (Fk&L)
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ETABS Steel Design Engineer

Project

Subject

AISC-ASD89 STEEL SECTION CHECK Units: Kip-in (Summary for cOmQQZSSE:Eb?
Level: 41ST STORY Element: B390 Station Loc: 48.000 Section FD: SH-RUNG
Element Type: Moment Resisting Frame Classification: Compac

ion)

L=48.000 '
A=0.503 122=0.133 133=0.338

$22=0.213 s33=0.300 1r22=0.515 1r33=0.820
E=10100.000 fy=35.000

RLLF=1.000

P-M33-M22 Demand/Capacity Ratio is g 24757 » 0.005 + 1.849 + 0.903

STRESS CHECK FORCES & MOMENTS

P M22 v2 v3
Combo DSTLS2 0.057 4.045 0.485 -0.169
AXIAL FORCE & BIAXIAL MOMENT DESIGN (H2-1)
‘ fa Fa Ft
Stress Allowable Allowable
BAxial 0.114 5.987 21.000
fb Fb Fe Cm K L Cb
Stress Allowable Allowable Factor Factor Factor Factor
Major Bending 38.825 21.000 15.165 1.000 1.000 1.000 2.300
Minor Bending =  18.967 21.000 5.987 1.000 1.000 1.000
SHEAR DESIGN
fv FV Stress
Stress Allowable Ratio
Major Shear 1.437 14.000 0.103
Minor Shear 0.899 14.000 0.064

ETABS v9.0.7 - File:246SpringST_2009_05_08_singleTowerDL_NoECC - Kip-in Units
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ETABS Steel Design Engineer

Project

Subject

AISC-ASD89 STEEL SECTION CHECK Units: Kip-in (Summary for Combo and Station)
Level: 41ST STORY Element: C25-7 Station Loc: 0.000 Section ID: SJACK
Element Type: Moment Resisting Frame Classification: Compact

L=14.500

A=1.279 122=0.509 1i33=0.509 '
$22=0.509 s33=0.509 1r22=0.631 1r33=0.631
E=29000.000 £fy=55.000 .
RLLF=1.000 : .

P-M33-M22 Demand/Capacity Ratio is 0.754 = 0.168 + 0.586 + 0.006

STRESS CHECK FORCES & MOMENTS P
PR

P M22 V2 V3
Combo DSTLS2 -7.075 . -10.832 0.108 -0.594 0.008
—
AXIAL FORCE & BIAXIAL MOMENT DESIGN (H1-2)
fa Fa Ft
Stress Allowable Allowable
Axial 5.532 32.025 33.000
fb Fb . Fe Cm K L Cb
Stress Allowable Allowable Factor Factor Factor Factor
Major Bending 21.269 36.300 1213.622 0.850 1.000 °0.483 1.217
Minor Bending 0.211 36.300 1213.622 . 0.850 1.000 0.483
SHEAR DESIGN
fv 1%Y% Stress
Stress Allowable Ratio
Major Shear 0.784 22.000 0.036
Minor Shear 0.011 22.000 0.001

ETABS v8.0.7 - File:246SpringST_2009_05_08_singleTowerDL_NoECC - Kip-in Units
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ETABS Steel Design Engineer

Project

Subject

AISC-ASD89 STEEL SECTION CHECK Units: Kip-in (Summary for Combo and Station)
Level: 41ST STORY Element: C25-8 Station Loc: 12.000 Section ID: SH-PIPE
Element Type: Moment Resisting Frame Classification: Compact

1=63.000 _

A=1.343 1i22=1.367 133=1.367

§22=0.912 s33=0.912 1r22=1.009 r33=1.009
E=10100.000 fy=35.000 ~
RLLF=1.000 . / )

’

P-M33-M22 Demand/Capacity Ratio is 1.279 0.144 + 0.114
uggsz::::

STRESS CHECK FORCES & MOMENTS

. P M33 v2 V3
Combo DSTLS2 -4.064 2,405 1.755 1.102
AXIAL FORCE & BIAXIAL MOMENT DESIGN (H1-2)
fa Fa Ft
Stress Allowable Allowable
Axial 3.026 16.510 21.000
fb ! Fb Fe . Cm K L Cb
Stress Allowable Allowable Factor Factor Factor Factor
Major Bending 2.638 23.100 120.071 0.850 1.000 0.333 1.000
Minor Bending 26.093 23.100 34.813 0.850 1.000 0.6X9
SHEAR DESIGN '
fv EV Stress
Stress Allowable Ratio
Major Shear 2.419 14.000 0.173
Minor Shear 1.519 14.000 0.108

ETABS v9.0.7 - File:246SpringST_2009_05_08_singleTowerDL_NoECC - Kip-in Units
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ETABS Steel Design Engineer

Project

Subject

AISC-ASD89S STEEL SECTION CHECK Units: Kip-in (Summary for Combo and Station)
Level: 41ST STORY Element: C23-8 Station Loc: 12.000 Section ID: SH-PIPE
Element Type: Moment Resisting Frame Classification: Compact

L=63.000

A=1.343 122=1.367 133=1.367

s22=0.912 s33=0.912 1r22=1.009 1r33=1.008
‘E=10100:000 £fy=35.000 : :
RLLF=1.000

P-M33-M22 Demand/Capacity Ratio is 1.772 = 0.498 + 0.090 + 1.271

STRESS CHECK FORCES & MOMENTS

P M33 M22 V2 - V3
Combo DSTLS2 -11.053 2.077 -24.036 1.566 1.289
AXIAL FORCE & BIAXIAL MOMENT DESIGN (H1-1)
fa Fa Ft
Stress Allowable Allowable
Axial 8.230 16.510 21.000
fb Fb Fe Cm K L Cb
Stress Allowable Allowable Factor Factor Factor Factor
Major Bending 2.278 23.100 ©120.071 0.850 1.000 0.333 1.000
Minor Bending 26.368 - 23.100 34.813° 0.850 1.000 0.619
SHEAR DESIGN :
fv EV Stress
Stress Allowable Ratio
Major Shear 2.160 14.000 0.154
Minor Shear 1.777 14.000 0.127

ETABS v9.0.7 - File:246SpringST_2009_05_08_singleTowerDL_NoECC - Kip-in Units
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ETABS Steel Design Engineer

Project

Subject

AISC-ASD89 STEEL SECTION CHECK ‘Units: Kip-in (Summary for Combo and Station)
Level: 41ST STORY Element: C25-6 Station Loc: 18.000 Section ID: SH-PIPE
Element Type: Moment Resisting Frame Classification: Compact

L=42.000

A=1.343 122=1.367 1i33=1.367 .
$22=0.912 s33=0.912 1r22=1.009 1r33=1.008
E=10100.000 fy=35.000

RLLF=1.000

P-M33-M22 Demand/Capacity Ratio is 1.051 = 0.227 + 0.706 + 0.424

STRESS CHECK FORCES & MOMENTS

P M33 M22 v2 V3
Combo DSTLS2 -6.399 ° -14.873 8.929 -0.659 0.907
AXIAL FORCE & BIAXIAL MOMENT DESIGN (H1-2)
fa Fa Ft
Stress Allowable Allowable
Axial 4.764 19.050 21.000
fb Fb Fe Cm K L Cb
Stress Allowable Allowable Factor Factor Factor Factor
Major Bending 16.316 23.100 120.071 0.850 1.000 0.500 1.000
Minor Bending 9.795 23.100 163.430 0.850 1.000 0.429
SHEAR DESIGN
fv Fv Stress
Stress Allowable Ratio
Major Shear 0.309 14.000 0.065
Minor Shear 1.251 14.000 0.089

ETABS v9.0.7 - File:246SpringST_2009_05_08_singleTowerDL_NoECC - Kip-in Units

May 27,2009 17:56




\&

ETABS Steel Design Engi‘neer

Project

Subject

AISC-ASD8Y9 STEEL SECTION CHECK Units: Kip-in (Summary for Combo and Station)
Level: 41ST STORY Element: C23-6 Station Loc: 18.000 Section ID: SH~PIPE
Element Type: Moment Resisting Frame ~ Classification: Compact

L=42.000

A=1.343 1i22=1.367 133=1.367 .
s22=0.912 s33=0.912 1r22=1.009 1r33=1.i009
E=10100.000 £fy=35.000 :
RLLF=1.000

P-M33-M22 Demand/Capacity Ratio is 1.086 = 0.276 + 0.6391 + 0.422

STRESS CHECK FORCES & MOMENTS . .
P M33 M22 v2 V3

Combo DSTLS2 -7.773 -14.560 -8.890 ~0.600 -0.923
AXIAL FORCE & BIAXIAL MOMENT DESIGN (H1—2)
fa Fa Ft
Stress Allowable Allowable
Axial 5.788 19.050 21.000
fb Fb Fe Cm K L Cb
Stress Allowable Allowable Factor Factor Factor Factor
Major Bending 15.973 23.100 120.071 0.850 1.000 0.500 1.000
Minor Bending 9.752 23.100 - 163.430 0.850 1.000 0.429
SHEAR DESIGN
fv FV Stress
Stress Allowable Ratio:
Major Shear 0.827 14.000 0.059
Minor Shear 1.273 14.000 0.091

ETABS v9.0.7 - FiIe:24SSpringST_2009_05_08_5ingleTowerDL_NoECC - Kip-in Units
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POINT DISPLACEMENTS

STORY POINT LOAD UX . 904 RX RY RZ

41ST STORY 175-23 DEAD -0.0003 -0.0022 -0.00097 0.01481 0.00000
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Engineer

ETABS Steel Design

\

Project

Subject

AISC-ASD8S STEEL SECTION CHECK Units: Kip-in

Element Type: Moment Resisting Frame ' Classification:
L=63.000

A=1.343 1i22=1.367 1i33=1.367 i

$22=0.912 s533=0.912 1r22=1.009 1r33=1.009

‘E=10100.000 £fy=35.000

14.000 0.127

(Summary for Combo and Station)
Level: 41ST STORY Element: Cl02-5 Station Loc: 12.000 Section ID: SH-PIPE
Compact

RLLF=1.000
P-M33-M22 Demand/Capacity Ratio is 0.503 + 0.038 + 1.276
STRESS CHECK FORCES & MOMENTS . . .
P M33 M22 V2 v3
Combo DSTLS2 -11.156 ~-0.874 24,061 -1.468 -1.290
AXIAL FORCE & BIAXIAL MOMENT DESIGN (H1-1)
fa Fa Ft
Stress Allowable Allowable
Axial 8.307 - 16.510 21.000
fb Fb Fe Cm K L Cb
Stress Allowable Allowable Factor Factor Factor Factor
Major Bending 0.959 23.100 120.071 0.850 1.000 0.333 1.000
Minor Bending '26.394 23.100 34.813 0.850 1.000 0.6189 - -
SHEAR DESIGN
. fv FV Stress )
Stress Allowable Ratio
Major Shear 2.024 14.000 0.145
Minor Shear 1.778

ETABS v9.0.7 - File:246SpringST_2009_05_08_singleTowerDL_NOoECC - Kip-in Units
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ETABS Sieei Design | Engineer

Project

Subject

AISC-ASD89 STEEL SECTION CHECK Units: Kip-in (Summary for Combo and Station)

Level: 41ST STORY Element: C100-5 Station Loc: 12.000 Secti

on ID:

Element Type: Moment Resisting Frame Classification: Compact

L=63.000

A=1.343 1i22=1.367 133=1.367 '
§22=0.912 s33=0.912 1r22=1.009 1r33=1.009
E=10100.000 £y=35.000"

RLLF=1.000

P-M33-M22 Demand/Capacity Ratio is 1.273 = 0.141°+ 0.047 + 1

STRESS CHECK FORCES & MOMENTS

) P M33 M22
Combo DSTLS2 -3.989 -0.992 -23.810 -1.4
AXIAL FORCE & BIAXIAL MOMENT DESIGN (H1-2)
fa Fa Ft
Stress Allowable Allowable
Axial 2.970 16.510 21.000
fb Fb Fe Cm
Stress Allowable Allowable Factor
Major Bending 1.089 23.100 '120.071 0.850
Minor Bending 26.119 23.100 34.813 0.850
SHEAR DESIGN
fv FV - Stress
Stress Allowable Ratio
Major Shear 1.983 14.000 0.142
Minor Shear 1.519 14.000 0.108

.131

v2
38

K
Factor
1.000
1.000

SH-PIPE

v3
-1.101

L
Factor
0.333
0.619

Cb
Factor
1.000
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ETABS Sieel Design Engineer

Project

Subject

Level: 41ST STORY Element: C102-3 Station Loc: 18.000 Secti
Element Type: Moment Resisting Frame Classification: Compa

L=42.000

A=1.343 122=1.367 133=1.367

§22=0.912 s33=0.912 1r22=1.009 1r33=1.009
E=10100.000 £fy=35.000

on ID:
ct

RLLF=1.000
P-M33-M22 Demand/Capacity Ratio is 1.087 = 0.276 + 0.692 + 0.423
STRESS CHECK FORCES & MOMENTS .
P M33 . M22 v2
Combo DSTLS2 -7.773 14.578 8.903 0.599
AXIAL FORCE & BIAXIAL MOMENT DESIGN (ﬁ1-2)
fa Fa Ft
Stress Allowable Allowable
Axial 5.788 19.050 21.000
fb Fb Fe Cm K
Stress Allowable Allowable Factor Factor
Major Bending 15.992 - 23.100 '120.071 0.850 1.000
Minor Bending 9.766 23.100 163.430 0.850 1.000
SHEAR DESIGN
fv FV: Stress
Stress Allowable: Ratio
Major Shear 0.826 14.000 0.059
Minor Shear 1.271 14.000 0.091

SH-PIPE

v3
0.922

L
Factor
0.500
0.429

AISC-ASD8S STEEL SECTION CHECK Units: Kip-in (Summary for Combo and Station)

Cb
Factor
1.000
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ETABS Steel Design Engineer

Project
Subject
AISC-ASD8Y9 'STEEL SECTION CHECK Units: Kip-in (Summary for Combo and Station)
Level: 41ST STORY Element: C100-3 Station Loc: 18.000 Section ID: SH-PIPE
Element Type: Moment Resisting Frame Classification: Compact
L=42.000
A=1.343 1i22=1.367 133=1.367 ‘
$22=0.912 s33=0.912 1r22=1.009 1r33=1.009
E=10100.000 £y=35.000
RLLF=1.000
P-M33-M22 Demand/Capacity Ratio is  1.051 = 0.227 + 0.706 + 0.425
STRESS CHECK FORCES & MOMENTS
P : M33 M22 V2 V3
Combo DSTLS2 -6.399 14.874 -8.942 0.659 -0.906
‘AXIAL FORCE & BIAXIAL MOMENT DESIGN  (H1-2)
fa Fa . Ft
Stress Allowable Allowable
Axial 4.764 19.050 21.000
fb Fb Fe Cm K L Cb
Stress Allowable’ Allowable Factor Factor Factor Factor
Major Bending 16.317 23.100 120.071 0.850 1.000 0.500 1.000
Minor Bending 9.809 23.100 163.430 0.850 1.000° 0.429
SHEAR DESIGN
fv FvV Stress
Stress Allowable Ratio
Major Shear 0.909 14.000 0.065
Minor Shear 1.249 14.000 0.089

ETABS v9.0.7 - File:246SpringST_2009_05_08_singleTowerDL_NoECC - Kip-in Units

May 27,2009 17:51
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3.3.2 Ultimate Condition 2 - Load Case B, And The Bottom Shoring ’
' Leg Support Is Flexible.

e The model file is “246SpringST 2009 05 08 singleTowerDL 2inchECC”.

, Result: shore failure

e Screw jacks do not fail.

e Shoring leg across from the flexible support leg may or may not fail in
combination of axial compression and bending. Other 3 legs do not fail.

e Horizontal members fail in bending, and connections from horizontal members to
shoring leg fail in weldment.

e Knee brace does not fail.

e The downward deflection at the flexible support is 2.092”.
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. ETABS v9.0.7

File:246SPRINGST_2009_05_08_SINGLETOWERDL 2INCHECC Units:Kip-in May 28, 2009 15:55 PAGE 1
POINT DISPLACEMENTS

STORY POINT LOAD Ux Uy vz RX : RY RZ

41ST STORY 175-23 DEAD -0.0003 -0.0024 -2.0914 -0.00105 0.01617 0.00000
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ETABS Steel Design Engineer

Project

Subject
AISC-ASD89 STEEL SECTION CHEGH Units: Kip-in (Summary for Combo_awmd=$tation)
Level: 41ST STORY Elementyg B39O Station Loc: 48.000 Section l-@
Element Type: Moment Resikii Frame Classification: Compact

L=48.000

A=0.503 122=0.133 133=0.338

522=0.213 s33=0.300 1r22=0.515 1r33=0.820
E=10100:000 £y=35.000

RLLEF=1.000

P-M33-M22 Demand/Capacity Ratio is = 0.006 + 3.015 + 0.978

STRESS CHECK FORCES & MOMENTS

. p M22 . V2 v3
Combo DSTLS2 0.062 98 4.382 0.791 . -0.183
AXIAL FORCE & BIAXIAL MOMENT DESIGN '(H2—l)
fa Fa Ft
Stress Allowable Allowable
Axial 0.123 5.987 21.000
fb Fb Fe Cm K’ L Cb
Stress Allowable Allowable Factor Factor Factor Factor
Major Bending 63.307 21.000 15.165 1.000 1.000 1.000 2.300
Minor Bending 20.546 21.000 5.987 1.000 1.000 1.000
SHEAR DESIGN
fv EV Stress
Stress  Allowablle Ratio
Major Shear 2.344 14.0000 0.167
Minor Shear 0.974 14.000 0.070

MEMBER FRILURE S TR
Mw\*(wmi*e oot k- < M;z =9 e
S
WEDT TMLURE 7TREAETH
M uthwate =73 & h-w LM 33 =19 fe-ng
(FM)

ETABS v9.0.7 - File:246SpringST_2009_05_08_singleTowerDL_2inchECC - Kip-in Units June 11,2009 19:02




ETABS Steel Design Engineer

Project

Subject

AISC-ASD89 STEEL SECTION CHEG+'
Level: 41ST STORY Element: [
Element Type: Moment Resis

yUnits: Kip-in (Summary for Combo..apd, Station)
64 Station Loc: 0.000 Section ID: A RUN
& Frame Classification: Compact

L=48.000

A=0.503 122=0.133 1i33=0.338
522=0.213 s33=0.300 1r22=0.515 1r33=0,820
E=10100.000 £fy=35.000 - '
RLLF=1.000

P-M33-M22 Demand/Capacity Ratio is

STRESS CHECK FORCES & MOMENTS

P /‘ﬁ%:) @ v2 v3
Combo  DSTLS2 0.064 (o0 oz -0.257 -0.186

AXIAL FORCE & BIAXIAL MOMENT DESIGN (H2-1)
fa Fa Ft
Stress Allowable Allowable
Axial 0.127 5.987 21.000
fb Fb Fe Cm K L Cb
Stress Allowable Allowable Factor Factor Factor Factor
Major Bending 20.626 21.000 15.165 1.000 1.000 1.000 2.300
Minor Bending 20.902 21.000 - 5.987 1.000 1.000 1.000
SHEAR DESIGN
fv FV Stress
Stress Allowable Ratio
Major Shear 0.763 14.000 0.054
Minor Shear 0.991 14.000 0.071

MEMRER- FHLRE ZTRa T

\

PRI
'
'

Mulsde = lag k-m  ( Fril us BiA

WELD FAUWRE &reatild

CFhL)

BErDWE

Mubmete =36 k- <Maz =414 -4

o

EY
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ETABS Steel Design | Engineer

Project

Subject

AISC-ASD89 STEEL SECTION CHECK Units: Kip-in (Summary for Combo and Station)
Level: 41ST STORY Element: C92-11 Station Loc: 0.000 Section ID: SJACK
Element Type: Moment Resisting Frame Classification: Compact

L=14.500

A=1.279 122=0.509 133=0.509

522=0.508 s33=0.509 1r22=0.631 1r33=0.631
E=29000.000 fy=55.000 :
RLLF=1.000 i T

Vi
P-M33-M22 Demand/Capacity Ratio is ¢/ 1.617 = 04168 + 1.450 + 0.007

I\__,-//
STRESS CHECK FORCES & MOMENTS

P M33 M22 V2 V3
Combo DSTLS2 -7.075 26.801 -0.132 0.702 -0.007
AXIAL FORCE & BIAXIAL MOMENT DESIGN (H1-2)
fa Fa Ft
Stress Allowable Allowable
Axial 5.532 30.637 33.000
b Fb Fe Cm K L Cb
Stress Allowable Allowable Factor Factor Factor Factor
Major Bending 52.623 36.300 282.842 0.850 1.000 1.000 1.214.
Minor Bending 0.259 36.300 '282.842° 0.850 1.000 1.000
SHEAR DESIGN
fv FV Stress
Stress Allowable Ratio
Major Shear 0.927 22.000 0.042
Minor Shear 0.010 22.000 0.000

ETABS v9.0.7 - File:246SpringST_2009_05_08_singleTowerDL_2inchECC - Kip-in Units
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N

ETABS Steel Desig n Engineer

Project

Subject

AISC-ASD89 STEEL SECTION CHECK Unit§: Kip-in (Summary for Combo and Station)
Level: 41ST STORY Element: C25-8 Station Loc: 12.000 Section ID: SH-PIPE

Element Type: Moment Resisting Frame ' Classification: Compact

L=63.000

A=1.343 1i22=1.367 1i33=1.367

$22=0.912 s33=0.912 1r22=1.009 1r33=1.009
E=10100.000 £fy=35:000-

RLLF=1.000

P-M33-M22 Demand/Capacity Ratio is 1.386 = 0.156 + 0.129 + 1.224

STRESS CHECK FORCES & MOMENTS

P M33 M22 V2 V3
Combo DSTLS2 -4.389 2.710 25.772 1.881 1.193
AXIAL FORCE & BIAXIAL MOMENT DESIGN (H1-2)
fa Fa Ft
Stress Allowable Allowable
Axial 3.268 16.510 21.000
fb Fb Fe Cm K L Cb
Stress Allowable Allowable Factor ' Factor Factor Factor
Major Bending 2.973 23.100 120.071 '0.850 1.000 0.333 1.000
Minor Bending - 28.272 - 23.100 34.813° 0.850 1.000 0.619
SHEAR DESIGN
fv FV Stress
Stress Allowable Ratio
Major Shear 2.594 14.000 0.185
Minor Shear 1.645 14.000 0.118

ETABS v9.0.7 - File:246SpringST_2009_05_08_singleTowerDL_2inchECC - Kip-in Units
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\

ETABS Steel Desig n Engineer

Project

Subject

AISC-ASD89 STEEL SECTION CHECK Units: Kip-in (Summary for Combo and Station)
Level: 41ST STORY Elementx” C23- Station Loc: 12.000 Section ID: SH-PIPE
Element Type: Moment Resisting me Classification: Compact

1=63.000
A=1.343 1i22=1.367 1i33=1.367

522=0.912 $33=0.912 1r22=1.009 r33=1.009
E=10100.000 fy=35.000 . -
RLLF=1.000

N
P-M33-M22 Demand/Capacity Ratio i0.487 + 0.102 + 1.366

STRESS CHECK FORCES & MOMENTS

P M33 M22 v2 v3
Combo DSTLS2 -10.806 2.362 -26.016 1.673 1.395
AXIAL FORCE & BIAXIAL MOMENT DESIGN (H1-1)
fa Fa Ft
Stress Allowable Allowable
Axial 8.046 16.510 21.000
fb Fb Fe Cm K L Cb
Stre’ss Allowable Allowable Factor Factor Factor Factor
Major Bending 2.592 23.100 120.071 0.850 1.000 0.333 1.000
Minor Bending 28.538 23.100 © 34.813 0.850 1.000 0.619
SHEAR DESIGN
. fv EV Stress
Stress Allowable Ratio
Major Shear 2.307 14.000 0.165
Minor Shear 1.923 14.000 0.137

ETABS v9.0.7 - File:246SpringST_2009_05_08_singleTowerDL_2inchECC - Kip-in Units
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r‘

ETABS Steel Design

Engineer

Project
Subject

AISC-ASD8S STEEL SECTION CHECK

Units: Kip-in

| HI=1)

Level: 41ST STORY Element: C102-5 Station Loc: 12.000
Element Type: Moment~”Resisting Frame Classification:
N\
L=63.000
A=1.343 1i22=1.367 1i33=1:3617 - fr///
522=0.912 s33=0.912 1r22=1.009 1r33=1.009
E=10100.000 £fy=35.000 :
RLLF=1.000
P-M33-M22 Demand/Capacity Ratio is 1.962 =
STRESS CHECK FORCES & MOMENTS
4 M33
Combo DSTLS2 -12.062 -0.849
-AXIAL FORCE & BIAXIAL NTN\DESIGN

fa N Ft
Stress ) /Allowable
Axial ’ 21.000
W Fe Cm
Allowable Factor
Major Bending '120.071 0.850
Minor Bending - 34.813° 0.850
SHEAR DESIGN
fv FV Stress
Stress Allowable Ratio
Major Shear 2.213 14.000 0.158
Minor Shear 1.926 14.000 0.138
7
i/ (
Y é_

Y

Compact

Factor
1.000
1.000

(Summary for Combo and Station)

Section ID: SH-PIPE

V3
-1.397

L
Factor
0.333

0619

@W’Nér

Cb
Factor
1.000

ETABS v9.0.7 - File:246SpringST_2009_05_08_singleTowerDL_2inchECC - Kip-in Units
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ETABS Steel Design Engineer

Project

Subject

AISC-ASD89 STEEL SECTION CHECK Units: Kip-in (Summary for Combo and Station)
Level: 41ST STORY Element: C100-5 Station Loc: 12.000 " Section ID: SH-PIPE
Element Type: Moment Resisting Frame Classification: Compact

L=63.000

A=1.343 1i22=1.367 1i33=1.367

s22=0.912 s33=0.912 r22=1,009 1r33=1.009
E=10100.000 -fy=35.000- :
RLLF=1.000

P-M33-M22 Demand/Capacity Ratio is 1.369 = 0.143 + 0.046 + 1.226

STRESS CHECK FORCES & MOMENTS

P M33 M22 v2 v3
Combo .DSTLS2 -3.164 -0.967 -25.814 -1.575 -1.194
AXIAL FORCE & BIAXIAL MOMENT DESIGN (H1-3)
: fa Fa Ft
Stress Allowable Allowable
Axial 2.356 16.510 21.000
fb Fb Fe Cm K L Cb
Stress Allowable Allowable Factor Factor Factor Factor
Major Bending 1.061 . 23.100 120.071 0.850 1.000 0.333° 1.000
Minor Bending -~ 28.317 - 23.100 : 34.813 0.850 1.000 0.619
SHEAR DESIGN
fv - FV Stress
Stress Allowable Ratio
Major Shear 2.172 14.000 0.155
Minor Shear 1.646 14.000 0.118

ETABS v9.0.7 - File:246SpringST_2009_05_08_singleTowerDL_2inchECC - Kip-in Units May 28,2009 15:58






3.3.3 Ultimate Condition 3 - Load Case A, And The Bottom Shoring
Leg Support Is With .8” Deflection Limit.

e The model file is
“246SpringST 2009 05 08 singleTowerDL NoECCdeflectionLimit”.

Result: shore failure

e Screw jacks do not fail.

e All 4 Shoring legs do not fail in buckle or bending.

e The connections from the top horizontal members to the leg fail in weldment. The
bottom horizontal members fail in bending, and the connections from the bottom
horizontal members to the leg fail in weldment. The other horizontal members and
connections are still ok.

e Knee brace does not fail in compression, tension or bending.

x\\o@?
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ETABS Steel Design | Engineer

Project

Subject

AISC-ASD89 STEEL SECTION CHECK Unitis: Kip—inﬂ,k&q f?fgor Combo and Station)
Level: 41ST STORY Element: B41l6 Station Lo€:-0.000 /Section ID: SH-RUNG
Element Type: Moment Resisting Frame Classification: Compact

1L=48.000

A=0.503 122=0.133 1i33=0.338

$22=0.213 s33=0.300 1r22=0.515 1r33=0.820
E=10100.000 fy=35.000 :

RLLF=1.000 -
P~-M33-M22 Demand/Capacity Ratio is: 1.133;;;0.002 + 0.746 + 0.381
STRESS CHECK FORCES & MOMENTS ppsineb 5
P y M33 g M22 V2 V3
Combo DSTLS2 0.025 =4.702 f =1.706 -0.196 -0.071
AXIAL FORCE & BIAXIAL MOMENT DESIGN (H2-1)
fa Fa Ft
Stress Allowable Allowable
Axial 0.0489 5.987 21.000
fb Fb Fe  Cm K L Cb
Stress Allowable Allowable Factor Factor Factor Factor
Major Bending 15.669 21.000 15.165 1.000 1.000 1.000 2.300
Minor Bending 7.997 21..000 - 5.987 1.000 1.000 1.000
SHEAR DESIGN
fv FV Stress
Stress Allowable Ratio
Major Shear 0.582 14.000 0.042
Minor Shear 0.379 14.000 0.027

MEMBER. Ehil URE STRENEH

Mgt = ot b > Ma3 =07 e

Lok )

WELD FLIRE STRBNGTH

My H‘ ww?\’e = %4 km £ M33$‘f’n7 iz--»;,f

(g

7
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ETABS Steel Design Engineer

‘ Project
: Subject

AISC-ASD89 STEEL SECTION CHECK Units: Kip-in (Summary for Combo and Station)
Level: 41ST STORY Element: B413 Station Loc: 12.000 Section ID: SH-RUNG
Element Type: Moment Resisting Fraime Classification: Compact
L=48.000
A=0.503 122=0.133 1i33=0.338
$22=0,213 s33=0.300. r22=0.515 1r33=0.820
E=10100.000 £fy=35.000 !
RLLF=1.000 N
i-'\)

P-M33-M22 Demand/Capacity Ratio is ( 1.525. 0.006 + 0.754 + 0.766

STRESS CHECK FORCES & MOMENTS

P M22 V2 V3
Combo DSTLS2 -0.017 -3.429 -0.392 -0.286
AXIAL FORCE & BIAXIAL MOMENT DESIGN (H1-3)
fa Fa Ft
Stress Allowable Allowable
Axial 0.034 5.987 21.000
fb Fb Fe Cm K L Cb
Stress Allowable Allowable Factor Factor Factor Factor
Major Bending 15.837 21.000 60.662 0.850 1.000 0.500 1.000
Minor Bending 16.079 21.000 5.987 0.850 1.000 1.000
SHEAR DESIGN
fv FV Stress
Stress Allowable Ratio
Major Shear 1.163 14.000 0.083

Minor Shear 1.524 14.000 0.109

ETABS v9.0.7 - File:246SpringST_2009_05_08_singleTowerDL_NoECCdeflectionLimit - Kip-in Units May 29,2009 19:23



ETABS Steel Design Engineer

‘ ‘ " Project
Subject

AISC-ASD89 STEEL SECTION CHECK Units: Kip-in (Summary for Combo and Station)
Level: 41ST STORY Element: B417 Station Loc: 12.000 Section ID: SH-RUNG
Element Type: Moment Resisting Frame ~ Classification: Compact

L=48.000

A=0.503 122=0.133 1i33=0.338

522=0.213 s33=0.300 1r22=0.515 1r33=0.820
E=10100.000 fy=35.000 :
RLLF=1.000

P-M33-M22 Demand/Capacity Ratio is 1.195 =)0.003 + 0.636 + 0.557

STRESS CHECK FORCES & MOMENTS

i % ’Wﬁ"ﬂ—-‘.\
P @ (22 V2 v3
Combo DSTLS2 -0.009 1 Ot <24£§i -0.330 -0.208
AXIAL FORCE & BIAXIAL MOMENT DESIGN (H1-3)
fa Fa Ft
Stress Allowable Allowable
Axial 0.017 5.987 21.000
fb Fb Fe Cm K L Cb
. Stress Allowable Allowable Factor Factor Factor Factor
Major Bending . 13.349 21.000 60.662 0.850 1.000 0.500 1.000
Minor Bending 11.694 21.000 5.987 0.850 1.000 1.000
SHEAR DESIGN
fv Fv Stress
Stress Allowable " Ratio
Major Shear 0.977 14.000 0.070

' Minor Shear 1.108 14.000 0.079

ETABS v9.0.7 - File:246SpringST_2009_05_08_singleTowerDL_NoECCdeflectionLimit - Kip-in Units May 29,2009 19:23



ETABS Steel Design Engineer

‘ Project
) Subject

AISC-ASD89 STEEL SECTION CHECK Unit$: Kip-in (Summary for Combo and Station)
Level: 41ST STORY Element: B418 Station Loc: 0.000 Section ID: SH-RUNG
Element Type: Moment Resisting Frame '@ Classification: Compact

L=48.000
A=0.503 122=0.133 133=0.338
$22=0.213 s33=0.300 1r22=0.515 1r33=0.820

E=10100.000 fy=35.000" -
RLLF=1.000 & l

P-M33-M22 Demand/Capacity Ratio is/f #0.005 + 0.420 + 0.073

STRESS CHECK FORCES & MOMENTS "
P M3 M22 v2 v3

Combo DSTLS2 " 0.058 -2.648 ~0.326 -0.111 -0.014
AXIAL FORCE & BIAXIAL MOMENT DESIGN kHZ-l)
fa Fa Ft
Stress Allowable Allowable
Axial 0.115 5.987 ©21.000
fb Fb Fe Cm K L Cb
Stress Allowable Allowable Factor Factor Factor Factor
Major Bending 8.823 21.000 15.165 1.000 1.000 1.000 2.300
Minor Bending 1.528 21.000 5.987 1.000 1.000 1.000
SHEAR DESIGN
fv kv Stress
Stress Allowable Ratio
Major 'Shear 0.330 14.000 0.024

‘ Minor Shear 0.072 14.000 0.005

ETABS v9.0.7 - File:246SpringST_2009_05_08_singleTowerDL_NoECCdeflectionLimit - Kip-in Units May 29,2009 19:23



ETABS Steel Design ©~ Engineer

Project

Subject

Level: 41ST STORY Element: B412 Station Loc: 12.000 Section ID: SH-RUNG
Element Type: Moment Resisting Frame Classification: Compact

L=48.000

A=0.503 1i22=0.133 1i33=0.338 i
s22=0.213 s33=0.300 1r22=0.515 133=0.820
E=10100.000 £fy=35.000

RLLF=1.000

P-M33-M22 Demand/Capacity Ratio is  1.245 = 0.069 + 0.977 + 0.199

STRESS CHECK FORCES & MOMENTS

P M22 v2 V3
Combo DSTLS2 -0.208 0.890 -0.498 0.074
AXIAL FORCE & BIAXIAL MOMENT
fa Ft
Stress Allowable Allowable
Axial 0.413 5.987 21.000
b Fb Fe Cm K "L
Stress Allowable Allowable Factor Factor Factor
Major Bending 20.514 21.000 60.662 0.850 1.000 0.500
Minor Bending ©4.,174 - 21.000 5.987 0.850 1.000 1.000
SHEAR DESIGN
fv EV Stress
Stress Allowablie Ratio
Major Shear 1.477 14.000 0.105
Minor Shear 0.396 14.000° 0.028

AISC-ASD89 STEEL SECTION CHECK Units: Kip-in (Summary for Combo and Station)

Cb
Factor
1.000

ETABS v9.0.7 - File:246SpringST_2009_05_08_singleTowerDL_NoECCdeflectionLimit - Kip-in Units
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ETABS Steel Design

Engineer

Project

Subject

AISC-ASD8Y9 STEEL SECTION CHECK Units: Kip-in

P-M33-M22 Demand/Capacity Ratio is 1.121

e g
wf -y

STRESS CHECK FORCES & MOMENTS

P M33 . M22

Combo DSTLS2 0.024 -4.692 , 1.676
AXIAL FORCE & BIAXIAL MOMENT DESI (H2-1)

fa Fa Ft

Stress Allowable Allowable

Axial 0.048 5.987 21.000

b Fb ' Fe

Stress Allowable Rllowable

Major Bending 15.635 21.000 " 15.165

Minor Bending 7.860 21.000 - 5.987

SHEAR DESIGN

fv FV Stress

Stress Allowable Ratio

Major Shear - 0.580 14.000 0.041

Minor Shear 0.373 14.000 0.027

(Summary for Combo and Station)

Level: 41ST STORY Element: B3390 Station Loc: 48.000 Section ID: SH-RUNG

Element Type: Moment Resisting Frame Classification: Compact

L=48.000

A=0.503 1i22=0.133 133=0.338 !

$22=0.213 $33=0.300 r22=0.515 r33=0.820 . ?
£=10100.000 fy=35.000 : W%UOM%NT A L$
RLLF=1.000 !

0.002 + 0.745 + 0.374

v2 . V3
0.196 -0.070
Cn K L Cb
Factor Factor Factor Factor
1.000 1.000 1.000 2.300
1.000 1.000 :

1.000

WELD gl §IReNETH
M Hwod’ﬁwg & - <My =47

(Pl )

f\?
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ETABS Steel Design | Engineer

Project

Subject

AISC-ASD89 STEEL SECTION CHECK Units: Kip-in
Level: 41ST STORY Element: B387 Station Loc:
Element Type: Moment Resisting Frame ClassificCa

Section ID: SH-RUNG
Compact :

Ton:

1L=48.000 :
A=0.503 122=0.133 1i33=0.338" '
$22=0.213 s33=0.300 1r22=0.515 1r33=0.820
E=10100.000- fy=35.000

RLLF=1.000

P-M33-M22 Demand/Capacity Ratio is 1.519 = 0.006 + 0.748 + 0.766

S
'

STRESS CHECK FORCES & MOMENTS

. - P y M22 v2 v3
-Combo DSTLS2 -0.018 . 3.428 0.389 -0.286
AXIAL FORCE & BIAXIAL MOMENT DESIGI (H1-3)
fa Fa ! Ft
Stress Allowable Allowable
Axial 0.035 5.987 . 21.000
fb Fb ' Fe Cm K L
Stress Allowable Allowable Factor Factor Factor
Major Bending 15.698 21.000 " 60.662 0.850 1.000 0.500
Minor Bending 16.076 - - 21,000 « 5.987- 0.850. 1.000 1.000
SHEAR DESIGN : :
. fv FV Stress
Stress Allowable - Ratio
Major Shear 1.152 14.000 ' 0.082
Minor Shear 1.524 14.000 0.109

wumpary for Combo and Station)

Cb
Factor
1.000

ETABS v9.0.7 - File:246SpringST_2009_05_08_singleTowerDL_NoECCdeflectionLimit - Kip-in Units
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\&

ETABS Steel Design ', Engineer

Project

Subject

Level: 41ST STORY Element: B391 Station Loc: 36.000 Section ID: SH-RUNG
Element Type: Moment Resisting Frame Classification: Compact

L=48.000

A=0.503 122=0.133 1i33=0.338

522=0.213 s33=0.300 1r22=0.515 1r33=0.820 y 7

E=10100.000 £fy=35.000 ! : oy

RLLF=1.000 ) : v
1

P-M33-M22 Demand/Capacity Ratio is 1.171 =.0.Q01 +.0.613 + 0.557

STRESS CHECK FORCES & MOMENTS

P M22 v2 v3
Combo DSTLS2 . -0.004 2.492 0.318 -0.208
AXIAL FORCE & BIAXIAL MOMENT DESIGN (Hl-‘-3)I
fa Fa B} Ft
Stress. Allowable Allowable
Axial 0.007 5.987 21.000
]
fb ' Fb Fe Cm K L
Stress Allowable Allowable Factor Factor Factor
Major Bending 12.871 21.000 " 60.662 0.850 1.000 0.500
Minor Bending 11.687 - 21.000 1 5.987 0.850 1.000 1.000
SHEAR DESIGN f
. fv FV Stress
: Stress  Allowable . Ratio
Major Shear 0.942 14.000 0.067

Minor Shear 1.108 14.000 . 0.079

AISC-ASD89 STEEL SECTION CHECK Units: Kig—in (Summary for Combo and Station)

Cb
Factor
1.000

ETABS v8.0.7 - File:2468pringST_2009_05__08_singleTowerDL_NoECCdeerctionLimit - Kip-in Units

May 29,2009 19:24
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3.3.4 Ultimate Condition 4 — Load Case B, And The Bottom Shoring \\\7\?/
Leg Support Is With 0.8” Deflection Limit. X

‘e The model file is
“246SpringST 2009 05 08 singleTowerDL_2inchECCdeflectionLimit”.

Result: shore failure
e Screw jacks do not fail.
All 4 Shoring legs do not fail.
The horizontal members fail in bending, connections from the top horizontal
members to the leg fail in weldment.
e Knee brace does not fail
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® ETABS Steel Design - Enginee
) rojec
’ Subject

AISC-ASD8Y STEEL SECTION CHECK ' Units: Kip-in (Summary for Combo and Station)

Level: 41ST STORY Element: B41l6 Station Loc: 48.000 Section ID: SH-RUNG
Element Type: Moment Resisting Frame |, Classification: Compact

L=48.000 !
A=0.503 122=0.133 133=0.338

522=0.213 s33=0.300 1r22=0.515 1r33=0.820
E=10100.000 £fy=35.000-

RLLF=1.000

//*/‘1>fiéb
P-M33-~M22 Demand/Capacity Ratio is 0.633 0.003 + 0.218 + 0.412
STRESS CHECK FORCES & MOMENTS e \;_ -
P M33 . M22 V2 V3
Combo DSTLS2 0.026 -1.374 Q.846 0.058 -0.077

AXIAL FORCE & BIAXIAL MOMENT DESIGN  (H2-1)

fa Fa Ft
Stress Allowable Allowable
Axial 0.053 5.987 21.000
fb Fb Fe Cm K L Cb
Stress Allowable Allowable Factor Factor Factor Factor
Major Bending 4.578 21.000 15.165 1.000 1.000 1.000 2.300
Minor Bending 8.654 21.000 5.987° 1.000 1.000 1.000
SHEAR DESIGN
fv FV. Stress
Stress Allowable Ratio
Major Shear 0.171 14.000, 0.012

. Minor Shear 0.410 14.000 0.029

ETABS v8.0.7 - File:246SpringST_20098_05_08_singleTowerDL_2inchECCdeflectionLimit - Kip-in Units May 29,2009 19:12




ETABS Steel Design | " Engineer

Project

Subject

AISC-ASD8S STEEL SECTION CHECK Units: Kip-in (Summary for Combo and Station)
Level: 41ST STORY Element: B413 Station Loc: 12.000 Section ID: SH-RUNG
Element Type: Moment Resisting Frame . Classification: Compact

L=48.000 '
A=0.503 122=0.133 133=0.338 .
522=0.213 s33=0.300 1r22=0.515 1x33=0.820
E=10100.000 f£fy=35.000" i
RLLF=1.000

P-M33-M22 Demand/Capacity Ratio is 0.006 + 0.359 + 0.829
STRESS CHECK FORCES & MOMENTS .
P M33 V2 V3
Combo DSTLS2 -0.018 -2.262 -0.185 -0.308

AXIAL FORCE & BIAXIAL MOMENT DESIGN (ﬁl—B)

fa Fa Ft
Stress Allowable Allowable
Axial 0.036 5.987 21.000
fb Fb . Fe Cm K L Cb
Stress Allowable Allowable Factor Factor Factor Factor
Major Bending - 7.538 21.000 60.662 0.850 1.000 0.500 1.000
Minor Bending 17.403 21.000 5.987 0.850 1.000 1.000
SHEAR DESIGN
fv V) Stress
Stress Allowable Ratio
Major Shear 0.548 14.000" 0.039

Minor Shear 1.650 14.000 . 0.118

4
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ETABS Steel Design | Engineer

. Project
. Subject

AISC-ASD89 STEEL SECTION CHECK Units: Kip-in (Summary for Combo and Station)
Level: 41ST STORY Element: B417 Station Loc: 12.000 Section ID: SH-RUNG
Element Type: Moment Resisting Frame |, Classification: Compact

L=48.000

A=0.503 122=0.133 1i33=0.338 .
$22=0.213 s33=0.300 1r22=0.515 1r33=0.820
E=10100.000 £fy=35.000

RLLF=1.000

P-M33-M22 Demand/Capacity Ratio is 1.170 = 0.003 + 0.564 + 0.603

STRESS CHECK FORCES & MOMENTS !
P M33 M22 V2 v3

Combo DSTLS2 -0.009 -3.553 -2.702 -0.292 -0.225
AXIAL FORCE & BIAXIAL MOMENT DESIGN (H1-3).
fa - Fa Ft
‘ Stress Allowable’ Allowable
Axial 0.018 5.987 21.000
fb Fb' Fe cm K L Cb
Stress Allowable: Allowable Factor Factor Factor Factor
Major Bending 11.839 21.000, 60.662 0.850 1.000 0.500 1.000
Minor Bending 12.669 21.000 5.987 0.850 1.000 1.000
SHEAR DESIGN
] fv FV Stress
Stress Allowable Ratio
Major Shear 0.865 14.000 - 0.062

‘ Minor Shear 1.201 14.000 , 0.086
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ETABS Steel Design I- Engineer

. _ Project
. Subject

AISC—-ASD89 STEEL SECTION CHECK Units: Kip-in (Summary for Combo and Station)
Level: 41ST STORY Element: B418 Station Loc: 0.000 Section ID: SH-RUNG
Element Type: Moment Resisting Frame Classification: Compact

L=48.000

A=0.503 122=0.133 133=0.338 .

$22=0.213 s33=0.300 1r22=0.515 1r33=0.820

E=10100.000 f£fy=35.000 -

RLLF=1.000 <

P-M33-M22 Demand/Capacity Ratio is

STRESS CHECK FORCES & MOMENTS .
P M33 M22 v2 V3

Combo DSTLS2 0.062 -2.668 -0.354 -0.112 -0.015
AXIAL FORCE & BIAXIAL MOMENT DESIGN (H?—l)
fa Fa Ft
Stress Allowable Allowable
Axial 0.124 5.987 21.000
b Fb Fe cm K L b
Stress Allowable' Allowable Factor Factor Factor Factor
Major Bending 8.890 21.000" 15.165 1.000 1.000 1.000 2.300
Minor Bending 1.660 21.000: 5.987 1.000 1.000 1.000
SHEAR DESIGN
fv FV . Stress
Stress Allowable . Ratio
Major Shear 0.333 14.000 0.024

. Minor Shear 0.079 14.000 ° 0.006
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ETABS Steel Design Enginos

Project

Subject

Level: 41ST STORY Elemenﬁ; B412 tation Loc: 12.000 Section ID: SH-RUNG
Element Type: Moment Resbsting-Ffame |k Classification: Compact

L=48.000

A=0.503 122=0.133 1i33=0.338
§22=0.213 $33=0.300 r22=0.515 133=0.820 e
E=10100.000 fy=35.000 T o
RLLF=1.000 '

P-M33-M22 Demand/Capacity Ratio is /0.076 +/1.040

0.214

STRESS CHECK FORCES &-MQOMENTS,

P
Combo DSTLS2 =02

AXIAL FORCE & BIAXIAL MdMENT

fa
Stress Allowable Allowable
Axial : 0.452 5.987 21.000
fb Fb Fe Cm K L
Stress Allowable Allowable Factor Factor Factor
Major Bending 21.833 21.000 60.662 0.850 1.000 0.500
Minor Bending 4.500 : 21.000, 5.987 0.850 1.000 1.000

SHEAR DESIGN

Major Shear
Minor Shear

1
AISC-ASD89 STEEL SECTION CHECK:~~ Units: Kip-in (Summary for Combo and Station)

- pa

- V3 -
<fo.oao )

Cb
Factor
1.000
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ETABS Steel Design Engineer

. : Project
' Subject

ALSC-ASD89 STEEL SECTION CHEGCK: nits: Kip-in (Summary for Combosdnd Statgon)
Level: 41ST STORY Element<;i:90 tation Loc: 48.000 Section ID:/SH-RUNG
Element Type: Moment Resist Frame Classification: Compact

L=48.000

A=0.503 122=0.133 1i33=0.338

s22=0.213 s33=0:300 1r22=0.515 1r33=0.820
E=10100.000 £fy=35.000

P

RLLF=1.000 /w—g\\
P-M33-M22 Demand/Capacity Ratio i 228 =.,0<002 + 1.820 + 0.405

2

A

AXIAL FORCE & BIAXIAL MOMENT DESIGN  (H2-1)

STRESS CHECK FORCES & MOMENTS

P
Combo DSTLS2 0.026

fa Fa Ft
Stress Allowable Allowable
hxial 0.051 5.987 21.000
fb Eb Fe Cm K L Cb
Stress Allowable Allowable Factor Factor Factor Factor
Major Bending 38.221 21.000 15.165 1.000 1.000 1.000 2.300
“Minor Bending ©8.507 21.000 5.987 1.000 1.000 1.000
SHEAR DESIGN
fv EV Stress
Stress Allowable Ratio
Major Shear 1.417 14.000 0.101

. Minor Shear 0.403 14.000 0.029

GaN

(o
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ETABS Steel Design . Engineer

. Project
' o Subject

AISC-ASD89 STEEL SECTION CHECK Unitis: Kip-in (Summary for Combo and Station)
Level: 41ST STORY Element: B387 Station Loc: 36.000 Section ID: SH-RUNG
Element Type: Moment Resisting Frame & Classification: Compact

L=48.000

A=0.503 122=0.133 1i33=0.338 .
522=0.213 s33=0.300 1r22=0.515 1r33=0.820
E=10100.000 fy=35.000

RLLF=1.000

P-M33-M22 Demand/Capacity Ratio is 0.006 + 1.260 + 0.828

STRESS CHECK FORCES & MOMENTS N

P M22 v2 V3
Combo DSTLS2 -0.019 3.710 0.658 -0.309
AXIAL FORCE & BIAXIAL MOMENT DESIGN (H1-3)
fa ) Fa Ft
Stress Allowable Allowable
Axial 0.037 5.987 21.000
fb Fb -~ Fe Cm K L Cb
Stress Allowable Allowable Factor Factor Factor Factor
Major Bending 26.465 21.000 60.662 0.850 1.000 0.500 1.000
Minor Bending 17.395 21.000 - - 5.987- 0.850° 1.000 1.000
SHEAR DESIGN 1
fv FV Stress
Stress Allowable Ratio
Major Shear 1.950 14.000 0.139

. Minor Shear 1.649 14.000 0.118
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'ETABS Steel Design | Engincer

Project

Subject

AISC-ASD8Y STEEL SECTION CHECK Units: Kip-in (Summary for Combo and Station)
Level: 41ST STORY Element: B391 Station Loc: 36.000 Section ID: SH-RUNG
Element Type: Moment Resisting Frame ! Classification: Compact

L=48.000

A=0.503 122=0.133 1i33=0.338

s22=0.213 s33=0.300 1r22=0.515 1r33=0. 820
E=10100.000 £y=35.000

RLLF=1.000

P-M33-M22 Demand/Capacity Ratio ?i_”’i,jféjt:% 001 + 0.783 + 0.602

STRESS CHECK FORCES & MOMENTS

P M33 M22 v2 V3
Combo DSTLS2 -0.003 ~-4.932 2.694 0.407 -0.225
AXIAL FORCE & BIAXIAL MOMENT DESIGN (Hl 3)
fa Fa Ft
Stress Allowable Allowable
Axial 0.007 5,987 21.000
fb Fb Fe Cm K L Cb
Stress Allowable Allowable Factor Factor Factor Factor
Major Bending 16.436 21.000 60.662 0.850 1.000 0.500 1.000
Minor Bending 12.635 - 21:000 5.987 0.850 1.000 1.000
SHEAR DESIGN i
fv FV Stress
Stress Allowable Ratio
Major Shear 1.206 14.000 0.086
Minor Shear 1.198 14.000 0.086
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ETABS Steel Design Engineer

. Project
: Subject

AISC-ASD89 STEEL SECTION CHECK Units: Kip-in (Summary for Combo and Station)
Level: 41ST STORY Element: B386 Station Loc: 36.000 Section ID: SH-RUNG
Element Type: Moment Resisting Frame Classification: Compact

L=48.000

A=0.503 122=0.133 133=0.338 '
s22=0.213 s33=0.300 1r22=0.515 1r33=0.820
E=10100.000 £fy=35.000

RLLF=1.000

P-M33-M22 Demand/Capacity Ratio is (i:ib44 0.003 + 0.826 + 0.216

S——

STRESS CHECK FORCES & MOMENTS N e
P ~ T M33 M22 V2 v3
A Combo DSTLS2 -0.009 (:i;zgé -0.966 0.430 0.081
AXIAL FORCE & BIAXIAL MOMENT.DESIGN (I;Il—3)
fa Fa Ft
Stress Allowable Allowable
Axial 0.018 5.987 21.000
fb Fb Fe ~ Cm K L Cb
Stress Allowable Allowable Factor Factor Factor Factor
Major Bending 17.340 21.000 60.662 0.850 1.000 0.500 1.000
Minor Bending 4.530 21.000 - 5.987 0:850 1.000 1.000
SHEAR DESIGN :
fv FV Stress
Stress Allowable Ratio
Major Shear 1.274 14.000 0.091

. Minor Shear 0.429 14.000 0.031
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¢
3.4 Wood joists ultimate condition )(/'" %\ |
Wood joists ultimate failure check-ultimate design values are based on
Final Report from “Wood Advisory Services, Inc.”.
e The3”X 4}” joists under 42" beam formwork spanned 4’-
0” and and spaced at 8” o.c.
e Mean value ultimate Strength: Modulus of rupture Fb is
3132 psi, and shear strength Fv is 262 psi.
e The bending stress level is about 50 percent of the modulus
of rupture strength, and the shear stress is about 46 percent
of the ultimate shear strength.
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WAS, Inc. Report No. 08.125.01

assigned based on that GCD. Ifno GCD was visible, then no visual grade was assigned to that piece
and the piece was classified as no GCD, or “NGCD.” Of the 396 fragmented pieces of lumber
inspected, 184 were classified without a grade controlling defect. One‘:could argue that these
unclassified pieces should have been cla551ﬁed as select structural. However it-was:our intent to
determine the approximate drstrrbutlon ofactual grade charactenstrcs and ass1gn grades based onthe
worst characteristic observed. Therefore arbitrarily assrgnmg these _pieces. a grade of select

structural would have no benefit to the objectives of this pI‘O]eCt

Following the completion of this project, WAS, Inc. was provide’d'..i'Pa:tent':é__C_lonstruction Systems
Drawing Number 4607K070 which appears’ to be--theilumber.alrd plyWood-spee'iﬁcations for the
project at 246 Spring Street. A copy of this docum-'ent;;is;-p_rovi’ded}in- Appehdivr(' V .‘ Areview of the
lumber design values in this document an;d.‘pUb"lished ::gallohv.able'~:stresses for structural lumber
indicated that the dimension lumber (3x4 and 4x4) shou'Id have';h:e"err at a minimum No. 1 & Better
(BTR) grade of a species grouping. such as Douglas ﬁr-larch or: a ‘No. 2 dense southern pine. The
current allowable stresses for. these spe01es grouplngs are: pubhshed in the Supplement to the

Natlonal De51 gn. Spe01ﬁcatron for Wood Constructron The pubhshed size adJusted base values are

N

7
* Values more than 5% below specified allowable property 1 S

.

————

Douglas fir - Larch Southern Pine Nci 2 /' Spruce - Pme Fir Q |
No.l1 & BTR Dense | i} Select Structural f
300 msi ) SN -/
‘ 15800 psi / 1,700 psi T}"lé-psp/
F, ~ -180°psi ) . 180psi ¢ 175 psi (135 psi?\.z }/‘
0 — R —
C. 625 psi vl 625 psi 660 psi ) 425 psi*
C, - 1,350 psi J , 1,783 psi 1,850 psi 1,610 psi ;',"
MOE 1,600,000 psi J 1,800,00 psi 1,700,00 psi 1,500,00 psi* \,;

i
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! : WAS, Inc. Report No. 08.125.01

convert allowable design stresses to ultimate stresses, the general adjustment further
must be removed from the allowable design stress. This was done to provide the data
in the following summary. Fot stress calculations, we recommend using the L5% for

both strength properties (F, and F,) since these values represent'theisamples which

would fail first in a collapse.

Visual Removal of General Adjustment

Grade Factor = L5% or %% (psi)

F,L5% EX | EL5% Fe, %
ss 2,757 0.98x10° 202 603
No. | 1,930 0.92x10° 603
No.2 1,930 0.92x10° 603
No.3 1,103 0.79x10¢ 202|460 5] 18 9x10° | 262 | 603

CONST 1,470 2 3| 6x10° | 262 | 603

STD “0.79x10° | 262 | 603

use fd}‘es’glmates of ultimate strength for the determination of
ai;s also tequested to provide an estimated mean strength value
t 246 Spring Street. This was accomplished by computing a
hted by the lumber grades obseryed during our inspection. The

are 3132 psi for Ky, 262 psi for F,, and 603 for Fc .., and 916,000 psi

B

51
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3.5 Snap Tie Verification

The maximum load impose on the snaptie at typical spacing of 2°-
6” is 1.28 kips which is about 57 percent of safe working load of
2.25 kips (Safe working load is based on safety factor of 2) for
industry standard 'snaptie. In worse case scenario when one tie is
loose (effective tie spaced at 5°-0”), the tieload (2 x1.28x2 =
2.56 kips) is still less than the ultimate capacity (2 x 2.25 kips =
4.5 kips), and joists spanning 5’-0” is adequate to maintain the
beam formwork. ‘




