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Jea——— Project # : 12031-0071 : Page #: ‘
RS AT Project Name: Oregon Trail Building Fire Escape
TR Engineer : RMF Date : 10/8/2012

Subject : Table of Contents

Design Criteria:

Codes 2010 0SsC
ASCE 7-05
Fire Marshall Office (FMO) Policy CE 8-8 (See Attached)

Gravity Loads
Landings ;
Dead Load = 10 psf
Live Load = 100 psf
Concentrated LL = 300 Ibs
Rallings 50 pif
Concentrated Railing = 200 tbs
Firemans Ladder
Horiz Force = 200 lbs
Horiz Line Load = 50 plf
Rung = 500 ibs
Vert Load = 133 plf
-
Material Properties
(E} Concrete Strength = 3000 psi
(E) Stee! Yield Strength = 36 ksl
Table of Contents:
Calculations - 1 to 7\

Narrative:

There are two fire escapes on the Oregon Trall Bullding (OTB). They are original to the building with
various modifications over the years. There are five landings each with the bottom landing (2nd
Floor} hung from the 3rd floor landing by (4) 3/4" diameter rods. This appears to have been a

R modification to the original structure. There is significant rust thoughout the stucture. The rusted
. sections will be reviewed by DCi Engineers once the entire structure has been remediatated. At that
& point, specific locations requireing repair will be done. Then the various tests required by the FMO
g will be performed with special inspection, and abservation of DCi Engineers. A final report will be
)* “} provided by DCl engineers to go along with the special inpsections report outlining the pull, shear,
and pushover tests and whether the structure is adequate to carry the loads as prescribed by the
i FMO's policy.



=pCl

MR phpLE
Typ ¢ pLCS

pL= 10 &
L & 100 ps€

R pLewzr'hy ﬂ’,p

AT PG ea ETEE y

U\BO?{?T (ALK, D\ h(,
TEWS N (l:,mﬁ,

IGONUE AT NG prol
| » STE
| ?Pﬂ(f; { hf E’] AMWL\; b g LLA RYYNI {’aﬁiéu
L= © zosw, m“ 4 ?(/(,C, |
6,\ = & 5&55' 3/\ B N\A'JV) %
RIS /
2 H@O..\% &?J"‘E’ o e /"d) Tflx\ca‘db\
‘% ot 5(0[94 (ﬁe"{’\/& fA@f)) & -)
) . £
(=036 E
; \{U
¢ DG v
F@)D y R DL ALL ng‘g‘\\” / \1/
1%L & Jpurnres [‘quﬁQ =
' W - A‘ ,/‘—E\K/: ‘I:
§ p (oo 2 |
L E : Zf;y et ped) i
Aot 1S

Te b 22" N6'- 5(33) .
=l — EFS

AiEae LoD ON ANU ‘
ii;lo oo Pé(*lz LT et pes '
‘5'{. 2 -

o ¥ SR

LEED .
]« z\)\,-& juke ek = PERLIED 1 Bash 2D WOD & L
uil. .
W= (o(’f{ O\ ! A
3 Y- 3{’%*‘)6(’”(/’ {'\?PUE’D LoAPS

s W . S S
MZ/&) 79.1\* (”W
=, B




e
ey

I

Cite K, -

EnﬁinEEF«,
Project

S P.»PQS

*lesgh~ 0137 ¢

= F(:,r A"

S

gy Mo 3
| \/0‘?)(’7;)-' S 5

W= 0 17/79:9»3 /\
IN.

2,( For. ZXUNC

= Y)) e 3
- CSHBAG. Yoo ‘ A(.GO AN&Ly E£0) () :
i® a3 hker g p, 2D pee e ‘wﬁ‘; Bd LT
= Y, 75 Viny [ Cogee TR Diedn¢ 1o Fovp |
,CH*Z:.AJ\“‘S 9 ey ‘$IW\IS o euc( Z:ggz; |
heal « g S 04T > 0.725C 3 B k )
1 ) \ For. Ty,
o (f., e (/9 N{)u)()
No Rewme o Ep P Nl /s O
“oe. 2@y Flopo...
Fow. M
i Z ‘ WINDNG <
V=10 ng’bl‘s’ - PS:\&\
; MM#
i GO 0) . B
ol T B S .
= S L e [ %% 2 £y
Use: [,

o7y 6,

"V (R ki
0,97 '.}l (",fé;_(KQ’) .
ey ™ Y058

¥

= (Yo

=2 G fS
s
WMW«"’“‘W“HMK ANy o, It S

0(& No Lenve N(f;ﬁé’P— l

i
e e e B S,



e v Project No. Sheet No.
=DcCl (2051 07 ®
Project Date

O & / 8/ o
Subject ”

L0 Flool- BoTTavA BRAE- [ZV\,\{uM

e ch. (o Ton 0  DIAGonA L BENTZ
AT 26D [ leot. (anDING  Boryov- Ciify) oz LEAR§ O,J

LR\ Ve pIeen,

FOVATION ¢ FOONDE ALTEANATE. R APy @N,\/E(,ﬁ“lo,\J

W e S e 205 medDl L.

W/ L e-ED
[z Dk GG,

M Host FT Zv;‘l’

7 (2 '_r,:.(l»om
a.‘:?‘ (@F Lov-Sr. S ee pa ‘ ‘

\/"’Ar\‘())/‘“’l oo oD Q‘%Jg\l\‘»/rls

voc @) TP r T embed
ST 2

R

v 4
{

SEE LTI DEclan) SOFTwmet- Py g1



— DC } Project No. | Sheet No.
Project Date
g0 TERU BUl FRE ESAPES 9f2 /17
Subject By ' i%
FLLE £5ADE PRl 5 G

ArhLy 515 LoD

(k. T ENSor) ConsS o ~J LOwWER A sl 0/

Z’/q@ > A= 04y %

}C‘\{B = Bl ICh:

(;/if/\-( 11'7 = (IS ;f\:) ;\{S © o“'] (3&3[0,%15@ Mp.pg

(0E> Desien Loap= \,'52*;”’? é, T oK. i D
NoE s
e, |
cHeU WL pooTS )%,cﬁ "X
i , ' . '/‘é. /5;'/5 Q)\/
Zooi o T STANGHOA) @ YH 0, [ PURN Y5 \/;//5 &
ot-gopth 7 U = ' oY)
R T il / P:_Ci.ta‘ﬁi'z&o); ' A
' Yl
f*” o) M = 5200 By ' 108 60 3
- e S LD
y/v\ Sae it 0 e
el % S BAE Oy B BSS R

L e D PRV BBy co T WORS '7»(\ T AT PEIL lsnguaps, »oves
5{ tQ CTHeR. 1ok ed (/o/ ,Dmc,.oum BPda. A enps ot
(f))c)u&D 8 ConC Mapl. TEST /“\‘NW)*N\»T) ZXUN"“ACAQ{Z&O
//’/\*V§ Pe— Fpio /)oélcy BdBw 3} ub/(:b,/,
: i PP 0F [1lrvmamss wppen.
CHleak hopez. PpjL C_SQI:" NI 6/6 S.B (LP—F‘J))
4= \c,.’lﬂok\f e y*gt"'» (og’d"” Bl (O'ggté‘N

v o :
2y pﬁrw g ,:L . é@%(:g;m) =03357In> = Zeedy
7 Bl

e Iy
1€ i S 1/ e o
- J) o~ T i wi /}% Z\[\ 0 g L -

| e




EDCI Project No. Sheet No. .—
S JLo 3007 5
Project OT ? [%L:DC Date - /‘f /, =l
Subject
Fioe (5chpe MRl SIS /ZW\F
Awintyss CodTD
CHeck FiesphN LADDE™ PUNGS
O 9;500 f Tt 3/ K*L‘( .
J/ 4{2{:‘})) [/(/
: C 5-00# clib = gOC’Z)-‘#i
ot
9P m:_% : 00(:<a> (000# .,J
Z«A[)Q,Q’D = (”OO e @Cﬁcﬁm
WA D)
e N Z%"‘P ’ZL’ 00703“63700%(1 :
l e 1 2k |
s /i -
Ok Syhe TOEM
200 B RlG = Had
e o W = _{:%i‘ . OOH;"\/
U \) glo {7”\\ 27 iy
) g e - i
(EIHU“/") T . o Engegd™ 0AF6 " 2l (].b“"si)
ﬁ“bﬁ(» ' g/WLI'" ! : pra s
)15 L Zrpead = 00823y
W =

= 9 -
érﬂ;:,%% - (@%ﬁ@ = Ol

Z&: O/IL/ m Livs 0:0833;'195 Z’(/a[@.'b

e

P



RS
e Project No. Sheet No.
mmDEECH! | ZoB 0T | o
Project ‘ Date
/97 £ [FPeesupes 0/ Z/
Subjec e e
AL 791 — [PEFGIPES (A gper. 5 (,
ATECK vtﬁ 17 Lopl o1 WADDER—
verr Lenp = (007 Jor e
‘O“ i \( :(33
A \ v /\’1/
12 00X 7-;/ loo# é Mt
= Lo # r { !
// :
(2 i .
D& = 12,50/4" & Pf?ﬁc«;\*) § 4 \ | = )
/o x % 3 i = (\///»mw;dm%/ggz‘
: \s\) ‘5 , \é
dIACIT) 0 E  NEET s
CAPA ;ZJO ‘\\ o
4 ¢ =
L Ve T oo 21,4 > L st ]
2% % ¥ 3600 (01 S b A
g e ! Ny
Qﬂ)j; s B P«.rcﬁg 1
O B S
—— SRILIAY
N .n::;‘ L e el F 1 oS OVln
(s CAC LADDEL. fore Hgla™ (vAp 3 : / /// GupporT G
o~ ) ;
F’(}Q/ 0y CI’ CoTInA us S()/\I\j \t\:; ]
~ 1 S’T’O j
Uees .02 nuz,: o, O'Z - N i W{;{k < g é
gy e
~0.10 /»’(},!0 e DT CASE =3 : S it
> (A L llm L mvons gy
(Pofsr Ahse.s 20wl = p20 qu? % i ! 'év'P()x)(s,._;;
v\yt;b@)fir,. BT ¢../ L
“‘”’ = wf{?l A K” 56y e N
2 % e ’Dl/\:L (&D, 2
X B "? _,ﬂ,ﬂg.._...__ 0,26 }A 7\/ ghﬁ-f) \ A

: 0Sin2 > 0,05,




e Project No. Sheet No. _.
:E:QQ! [Z2o3 007 | ;
Project . , = : Date

OTE FIeE ES(APE.
Subject By

ZIATS £Zm &

CAteCl SUATS .

LA S s OF GlaTs IS ATEESTINE flates:

T2 /N0 TR increflaed SriFeEN€sSsS oF JTHe S
Ao 1T Goes e TenSion/  upNE FAILING 1 N BEMNDING
A TENS/on Gok & « {) O

0¥
L T ponT LAD PRIA L TepNSan
[NCRE ASES | THUS ST FRON I,
7y = The. semecr ks 1= perEas
TS 1 Tesarwi. PrP.oc,,{t":S;‘fj
upRFACto-ED L Peties od Too Wﬂ"y VAR pe£>
) { RSl 13 Calcs e Ar THIS TImE.

a1 De. 200 R D
= Gook PontT WAD onN (33 SLATS Db

e

TanaG ae L T e FEe D/l

Foe TesT. LoAp id DoonpmbinTg




e

1319
LSl e 5 75&.«3 7541
SRR
i H 1}
NSRS A AN AMSAANARNAR AN AR AR A M A .

28

toads: LC 1, LRFD 1.2DL + 1,611
Results for LC 1, LRFD 1.20L + 1.6LL
Reaction units sre k and k-fi

-DCI Engineers

Rollston Frangopoulos

12031-0071

* Oregon Trail Bldg Fire Escape Brace =
Aug 27,2012 at 1:50 PM
untitled.r2d




Resuils for LC 1, LRFD 1.20L + 1.6LL
Member Axial Forces (k)

DCI Engineers

Rollston Frangopoulos

12031-0071

bregon Trail Bldg Fire Escapeﬂ Brace

Aug 27,2012 at 149 PM |

untitled.r2d




Ll
i i
=
|
i

Results for LC 1, LRFD 1.2DL + 1.6LL
Member Bending Moments (k-ft)

DCI Engineers

Roliston Frangopoul_ps

12031-0071

1

1

==

&égon Trail Bldg Fire E“scape Brace L bl s
F\u_s S
u

ntitled.r2d




|l

Results for LC 1, LRFD 1.20L + 1.6LL
Member Shear Forces (y‘})»

DCI Engineers

Rollston Frangopoulos

12031-0071

Oregon Trail Bldg Fire Escape Brace

Aug 27, 2012 at 1:49 PM

untitled.r2d
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Loads: LC 4, 2 limes Unfactored Loads for Tesling 3rd Floor Landing
:x::ﬁ;o&n%g :'r e2 él?::ggfsdored Loads for Testing 3rd Floor Landing
DCl Engineers Oregon Trail Bldg Fire Escape Brace
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12031-0071 Oregon Trail Bldg Fire...
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Loads: LC 6, 2 times Unfactored Loads for Testing Typ Landing
Resutls for LG 5, 2 times Unfactored Loads for Testing Typ Landing
_Reaction units are k and k-t

DCI Engineers --'-‘Oregoh?rail Bldg Fire Escape Brace

Rollston Frangopoulos Oct 8, 2012 at 9:07 PM
12031-0071 Oregon Trail Bldg Fire...

12031-0071
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Results for LC 1, LRFD 1.20L + 1.6LL
Reaclion units are & and k-ft

DCI Enginegrs ) Oregon Trail deg Fire Escape Brace‘m

Oct 4, 2012 at 6:22 PM
12031-0071 Oregon Trail Bldg Fire...
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Profis Anchor 2.3.2

www.hilti.us

Company: Page: 1

Specifier: Project: OTB Fire Escape
Address: Sub-Project | Pos. No.: 12031-0071
Phone | Fax: | Date: 10/8/2012
E-Mail:

Speclfier's comments: 3rd Fir Anchar at Diag Brace

1 Input data

Anchor type and diameter:

Effective embedment depth:
Material:

Evaluation Service Report:
Issued I Valid:

Proof:

Stand-off instalfation:
Anchor plate:

Profile:

Base material:
Reinforcement:

Seismic loads (cat. C, D, E, or F)

Geometry [in.] & Loading [ib, In.Ib}

Kwik Bolt TZ - CS 5/8 (4)

hes = 4.000 in., hpom = 4.438 in.

Carbon Steel

ESR 1917

4/1/2012 | 5/1/2013

design method ACI 318 / AC193

e, = 0.000 In, (no stand-off); t = 0.500 in.
lex |y x t = 3.000 in. x 8.000 in. x 0.500 in.; (Recommended plate thickness: not calculated)
Round bars (AISC); (L x Wx T) = 0.063 in. x 0.083 in, x 0.000 in.

cracked concrete, 2500, f,' = 2500 psi; h = 8.000 in.

tension: condition B, shear: condition B; no supplemental splitting reinforcement present

edge reinforcement: none or < No. 4 bar
no

a
e T E e

L

Input data and resulis must be ¢h

PROFIS Anchor { ¢ ) 2003-2009 Hilti AG,

xed for

FL-9494 Sch

twith the

isting conditions and for plausibilityl

HiitiIs a registered Trademerk of Hili AG, Schaan
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Profis Anchor 2.3.2

Company:
Specifier:
Address:
Phone | Fax: |
E-Maik:

Page:
Project:

Sub-Project | Pos. No.:

Date:

2

OTB Fire Escape
12031-0071
1078/2012

2 Load case/Resulting anchor forces

Load case: Design loads

Anchor reactions {ib]
Tenslon force: (+Tension, -Compression)

Anchor Tension force Shear force Shear force x

Shear force y

1 1866 1250 1250

2 1866 1250 1250
max. concrete compressive strain: 0.30 [%o]
max. concrete compressive stress: 1292 [psi)
resulting tension force in (x/y)=(0.000/0.000): 3732 {Ib]
resulting compresslon force in (x/y)=(1.286/0.000): 3732 {Ib]

3 Tension load

0
0

Capacity ¢N, [Ib] Utllization gy = Nu,/gN, Status
15

Ten.

O

Load N, [ib]
Sieel Strength® - 1866
Pullout Strength* NIA
Concrete Breakout Strength** 3732

* anchor having the highest loading **anchor group (anchaors in tension)

3.1 Steel Strength

12877 OK
NIA N/A N/A
6630 57 OK

N, =ESRvalue refer to ICC-ES ESR 1917
& Noeer 2 Ny ACl 318-08 Eq. (D-1)
Varlables
n A lin?  faalpsi]
1 0.16 106000
Calculations
Nege {lb]
1
Results
h‘_____l‘!ggk;lp]“ B (Js!ee\ ¢ Nu [‘b] Nua Ub]
17170 0.750 12877 1866
tnput dale and results must be checked for Ah the existil condmons and for plausibdilityl

PROFIS Anchor { ¢ ) 2003-2009 Hilti AG, FL- 9494 Schaan Hiftilsa regsslwd Trademark of Hilti AG, Schaan
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www.hilti.us Profis Anchor 2.3.2
Company: Page: 3
Specifier: Project: OTB Fire Escape
Address: Sub-Project | Pos. No.: 12031-0071
Phone | Fax: | Date: 10/8/2012
E-Mail:
3.2 Concrete Breakout Strength
Ny = (ﬁ“j) Voah Weat Yot Weart Nb ACI 318-08 Eq, (D-5)
& Neog = Ny ACI 318-08 Eq. (D-1)
Ay see ACI 318-08, Part D.6.2.1, Fig. RD.5.2.1(b)
Avw =9 ACI 318-08 Eq. (D-6)
1
e fud
WeeN = ( 2 eN) £1.0 AC1 318-08 Eq. (D-9)
1+ m
Vean =0.7+403 (%*ﬁ) $1.0 ACI 318-08 Eq. (D-11)
= Cs min 1»5hel 5
Yol = MAX(—J—ON , "c.T) <1.0 ACI 318-08 Eq. (D-13)
No =k Vi hif ACI 318-08 Eq. (D-7)
Variables
he [in] ot [in.] €co {in.] Can [i0.] WeN
4.000 0.000 0.000 « 1.000
Gec fin] Ke X f. [psi]
6.750 17 1 2500
Calcutations
Ay lin? Ao [in?] Weel N Weea Yed N Wep i N [Ib]
216.00 144.00 1.000 1.000 1.000 1.000 6800
Resuits
NM [Ib} o} ] Nabg [ib) Nya [Ib]
10200 0.650 6630 3732

Input data and results must be checked for agreement with the existing conditions and for plausibilityl
PROFIS Anchor { ¢ } 2003-2003 Hiiti AG, FL-8484 Schaan Hiltiis a registered Trademark of Hiti AG, Schaan
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www.hilti.us Profis Anchor 2.3.2
Company: Page: 4
Specifier: Project: OT8 Fire Escape
Address: Sub-Project | Pos. No.: 12031-0071
Phone | Fax: Date: 10/8/2012
E-Mail:
4 Shear load
Load V,, [ib] Capacity ¢V, [ib] Utilization gy = Vi /¢Vy Status
Steel Strength® 1250 5259 24 OK
Steel failure (with lever arm)* N/A N/A N/A NIA
Pryout Strength** 2500 14280 18 OK
Concrete edge failure in direction ** N/A N/A N/A NA
* anchor having the highest loading **anchor group (relevant anchors)
4.1 Stee! Strength
Via = ESRvalue refer to ICC-ES ESR 1817
d Viea 2 Via ACI 318-08 Eq. (D-2)
Variables
n Asey [in-zl futa [PSI]
1 0.16 106000
Calcutations
Vs [I0] )
8091
Results
Vsa {I0] Gteel $ Vea [I0] Vi (1]
8091 0.650 5259 1250
4.2 Pryout Strength
A
Veps = Kep [(R&%) S Nb] ACI 318-08 Eq. (D-31)
& Vepg 2 Vea AC 318-08 Eq. (D-2)
Aue see ACI 318-08, Part D.5.2.1, Fig. RD.6.2.1(b)
Ayo =90 ACI 318-08 Eq. (D-6)
1
Yook = ( f+28n ) <10 ACI 318-08 Eq. (D-8)
3 her
= cA,m’n e i
vean =0.7+03 (1_5“) <1.0 ACI 318-08 Eq. (D-11)
- ca‘m‘n 1.5h,1 £ :
Ve MAx( e )sm AC1318-08 Eq. (D-13)
No =k hi ACH 318-08 Eq. (D-7)
Variables
Keo he [in.] €cr [in.] 8 in] Camn [IN.)
2 4.000 0.000 0.000 =
ien Cae[in.] ke 2 f. [ps]
1.000 6.750 17 1 2500
Calculations
Ae lin?] Anco [in] Weet N Wee2 N WedN Wep Ny [Ib}
216.00 144.00 1.000 1.000 1.000 1.000 6800
Results
Vepg 110) Oeonerete & Viepg [Ib] Vs (1]
20400 0.700 14280 2500

Input data and results must be checked for egresment with the existing conditions end for plausibifity!
PROF(S Anchor { ¢ ) 2003-2009 Hilti AG, FL-2424 Schaan Hilti Is a registered Trademark of Hilti AG, Schaan
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www.hilti.us Profis Anchor 2.3.2
Company: Page: ]

Specifier: Project: OTB Fire Escape

Address: Sub-Project | Pos. No.: 12031-0071

Phone | Fax: | Date: 10/8/2012

E-Mail:

5 Combined tension and shear loads

Py Py 4 Utilization gy [%] Status
T ' 0.563 0.238 5/3 48 OK

ﬁW=B§+9§<=1

6 Warnings

« To avold failure of the anchor plate the required thickness can be calculated in PROFIS Anchor. Load re-distributions on the anchors due to
elastic deformations of the anchor plate are not considered. The anchor plate is assumed to be sufficiently stiff, in order not to be deformed when
subjected to the ioading!

« Condition A applies when supplementary reinforcement Is used. The & factor Is Increased for non-steel Design Strengths except Pullout Strength
and Pryout strength. Condition B applies when supplementary reinforcement is not used and for Pullout Strength and Pryout Strength. Refer to
ACI 318, Part D.4.4(c).

+ Refer to the manufacturer's product literature for cleaning and installation instructions.

» Checking the transfer of loads into the base material and the shear resistance are required in accordance with ACI318 or the relevant standard|

Fastening meets the design criterial

tnpul dala and results must be checked for agreement with the existing conditions and for plausibilityl
PROFIS Anchor { ¢ ) 2003-2008 Hilti AG, FL-8484 Schaan Hilti Is a reglstered Trademark of Hilti AG, Schean
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www.hilti.us Profis Anchor 2.3.2
Company: Page: 6

Specifier: Project: QT8 Fire Escape
Address: Sub-Project | Pos. No.: 12031-0071

Phone | Fax; | Date: 10/8/2012

E-Mall:

7 Installation data

Anchor plate, steel: - Anchor type and diameter; Kwik Bolt TZ - CS, 5/8 (4)

Profile: Round bars (AISC); 0.063 x 0.063 x 0.000 in.
Hole diameter in the fixture: d;= 0.688 in.

Plate thickness (input): 0.500 in.

Recommended plate thickness: not calculated

Cleaning: Manual cleaning of the drilled hole according to instructions for use is required.

AY

1.500

1.600

1.500

4.500

Installation torque: 720.001 in.lb

Hole diameter in the base material: 0.625 in.
Hole depth in the base material: 4,438 In.
Minimum thickness of the base material: 8.000 in.

6.000

1.500

4.500

1.500

1.600

Coordinates Anchor In.

Anchor X y G Cax Cy Cuy
1 0.000 -3.000 - - = -
2 0.000 3.000 - - - =

Input data and results must be chacked for agreement with the existing conditions and for plausiiity!

PROFIS Anchor { ¢ ) 2003-200 Hilli AG, FL-8424 Schaan Hilti is a registered Trademark of Hilti AG, Schaan



2

=T

“www.hiltl.us Profis Anchor 2.3.2
Company: Page: 7

Specifier: Project: OTB Fire Escape

Address: Sub-Project | Pos. No.: 12031-0071

Phone | Fax: | Date: 10/8/2012

E-Mail:

8 Remarks; Your Cooperation Duties

« Any and all information and data contained in the Software concern solely the use of Hilti products and are based on the principles, formulas and
security regulations in accordance with Hilti's technical directions and operating, mounting and assembly instructions, etc., that must be strictly
complied with by the user. All figures contained therein are average figures, and therefore use-specific tests are to be conducted prior to using
the relevant Hilti praduct. The results of the calculations carried out by means of the Software are based essentially on the data you put in.
Therefore, you bear the sole responsibility for the absence of errors, the completeness and the relevance of the data to be put in by you.
Moreover, you bear sole responsibility for having the results of the calculation checked and cleared by an expert, particularly with regard to
compliance with applicable norms and permits, prior to using them for your specific facility. The Software serves only as an aid to interpret norms
and permits without any guearantee as to the absence of errors, the correctness and the relevance of the results or suitability for a specific
application.

You must take all necessary and reasonable steps to prevent or limit damage caused by the Software. In particular, you must arrange for the
regular backup of programs and data and, if applicable, carry out the updates of the Software offered by Hilti on a regular basis. If you do not use
the AutoUpdate function of the Software, you must ensure that you are using the current and thus up-to-date version of the Software in each case
by carrying out manual updates via the Hilti Website. Hilti will not be liable for consequences, such as the recovery of lost or damaged data or
programs, arising from a culpabie breach of duty by you.

Input data and results must be checked for agreement with the existing conditions and for plausibifity]
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Fire Escape Performance Criteria

Fire escapes shall comply with the following standards:

|

3

Fire escape stairways and their landings shall support their dead load plus a
live load of not less than 100 pounds per square foot or concentrated load of
300 pounds placed anywhere on the landing, balcony or stairway so as to
produce the maximum stress.

All stairway and balcony railings shall support a horizontally applied force of
not less than 50 pounds per lineal foot of railing applied at top of railing, or a
concentrated load of 200 pounds placed anywhere on the railing so as to
produce the maximum stress.

Firefighter’s ladders shall be designed and connected to the building to
withstand a minimum horizontal force of 200 pounds concentrated load or 50
pounds per lineal foot horizontal load so as to produce the maximum stress.
Each rung shall support a concentrated load of 500 pounds placed anywhere
on the rung so as to produce the maximum stress. Ladder assemblies shall
have a minimum vertical load capacity of 100 pounds per lineal foot for each
foot of width. New firefighter’s ladders shall have a minimum width of 16
inches measured from inside rail to inside rail.

All loads noted above are unfactored loads.
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Fire Escape Evaluation Using In-Situ Testing

Before a test is conducted the structural members and connections of the fire
escape should be visually inspected. The entire fire escape shall be checked for
rust damage and unauthorized modifications. Handrails must be physically
checked for integrity. All welds, rivets, bolts, grates, hangers, framework, etc.
must be inspected. Faulty welds, loose bolts, grates, rivets, and framework
should be tightened, repaired, or replaced as necessary. The ladder must by
evaluated for unauthorized modification. All safety chains shall be in good
repair. Operate the counterbalanced stair or ladder release mechanism and make
sure it operates easily. The stair or ladder must travel to the ground without
hesitation. It must be stable and firm in its position after reaching the ground or
sidewalk. This procedure must be conducted twice. Return the ladder to its
normal position.

If visual inspection determines that structural repairs are required, that work
must be completed before commencement of testing.

In-situ load testing shall be conducted as outlined below:
A test procedure shall be developed by a registered design professional. A
stamped copy of the test procedure shall be submitted along with a fee to the
Fire Marshal’s Office for approval before any testing is carried out. The test
protocol shall:
1. Simulate the applicable loading and deformation conditions as necessary
to address the concerns regarding structural stability of the structure.

2. The test load shall be equa o times the unfactored design loads (see
Attachment #1). " t loads shall be left in place for one hour.

3. Test loads may be applied to the entire structure at one time. If however,
each landing is to be tested separately, then members such as standpipes,
ladders etc. connecting the landings must be disconnected so that load
sharing does not occur.

Testing shall be supervised by a registered design professional.

The structure shall be considered to have successfully met the test requirements
where the following criteria are satisfied. :



1. Within one hour after removal of the test load, the structure shall have
recovered not less than 75 percent of the maximum deflection.

2. During and immediately after the test, the structure shall not show
evidence of failure.

A complete final summary report prepared and stamped by a design
professional shall be submitted to the Fire Bureau for review and approval
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Fire Escape Evaluation Using Structural Analysis and Limited Testing

The fire escape shall first be visually inspected by a registered design
professional. The entire fire escape shall be checked for rust, damage and
unauthorized modifications. Handrails must be physically checked for integrity.
All welds, rivets, bolts, grates, hangars, framework, etc. must be inspected.
Faulty welds, loose bolts, grates, rivets, and framework should be tightened,
repaired, or replaced as necessary. The ladder must be checked for unauthorized
modification.  All safety chains shall be in good repair. Operate the
counterbalanced stair or ladder release mechanism and make sure it operates
easily. The stair or ladder must travel to the ground without hesitation. It must
be stable and firm in its position after reaching the ground or sidewalk. This
procedure must be conducted twice. Return the ladder to its normal position.

A complete structural analysis of all the elements and connections shall be
completed for each fire escape on the building. The analysis shall be done by a
“Tegistered design professional. The analysis shall be based on the design criteria
in Attachment #1. Fire escapes and parts thereof shall be analyzed in accordance
with the provisions of Oregon Structural Specialty Code. The structural analysis
shall be based on actual material properties and other as-built conditions.

In addition to the structural analysis, limited testing shall be conducted. to
determine the W&d&m@j—é of the fire escape to the building
structure or for any connection that cannot be analyzed due to connection being
hidden from view. Unless agreed to by the Fire Marshal’s Office upon
recommendation from the design professional performing the analysis, testing of
anchorage for the fire escape to concrete or reinforced or unreinforced masonry
structure is required to determine the capacity of the anchors.

.

Testing is not required where all the anchors are being replaced and shown by
analysis to meet requirements of the Oregon Structural Specialty Code. The new
anchors shall be designed to resist all the loads imposed on the connection by the
fire escape.

Testing Requirements:



o

Testing shall be conducted by a qualified testing agency under the
supervision of the registered design professional.
The anchors shall be tested to two times the unfactored design loads. See
Attachment #1 for minimum design loads.
The anchors shall be tested for all loads imposed on the anchor (Shear and
tension). Test loads shall be left in place for one hour.
The registered design professional shall prepare and submit a plan for testing
of the anchors. This testing plan shall be approved by the Fire Bureau before
testing is carried out.

inimum of 20% of the anchors shall be tested.
The anchors shall be considered to have successfully met the test
requirements if 90% or more of the tested anchors pass the test and 100% of
the anchors have a capacity of at-least 150% of the unfactored design loads. If
this is not the case another 20% of the anchors shall be tested. The tests shall
be repeated until the anchors are acceptable per acceptance criteria defined
above.
All failed anchors shall be retrofitted and the new anchors shall carry the
entire load imposed by the fire escape. There shall be no load sharing
between existing and new anchors in a connection.

A complete evaluation report prepared and stamped by a design professional
that includes but is not limited to drawings, calculations and test results shall be
submitted to the Fire Marshal’s Office along with the required fee for review and
approval,



