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HEAVY ROOF TILE
COMES LOOSE & FALLS

HEAVY CONTENTS OF

LINES~

4 i

BADLY CRACKED FINISH IN
RACKED, WEAK STORY.

WHAT IS SHEATHING ?

* PLYWOOD/DIAG SHTG

® STUCCO ONLY

® STUCCO OVER PLYWOOD

® STUCCO OVER GYPSUM BOARD

e RACKED BLDG CAN SHIFT OR

& WATER LINES
(INDIVIDUAL OR
GROUP METERS)

BASE OF WALL MAY NOT‘3

REMAIN ANCHORED TO SOLE
COLLAPSE IN AFTERSHOCK
*IF WALLS HAVE MASONRY VENEER e PERFORMANCE OF PLY'WD OR
LETHAL FALLING HAZARD EXIST DIAG. SHTG SYSTEM WILL
& DEPEND ON HOW BADLY NAILS
* LOOK-OUT FOR BROKEN GLASS HAVE PULLED OUT
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FLOOR SYSTEMS

y Conc Fill
~ on Mtl Deck

CHECK FOR

CHECK STAIRS TO

INDICATE IF MUCH
WALL SYSTEMS RACKING OCCURED
Glass or Metal
Masonry Veneer
Precast Conc Panels DETERMINE IF DIAGONAL BRACES
CHECK FOR BROKEN CONN. WERE USED - IF SO
and LEANING PANELS CHECK CONN. & DEFORMATION

SINCE MOST MEMBERS AND CONNECTIONS ARE HIDDEN, BEST INDICATION
OF FAILURE IS EXCESS MOVEMENT CAUSING DAMAGE TO NON-STRUCTURAL
ELEMENTS AND OUT OF PLUMB CONDITIONS PRehsn
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CHECK FOR BUCKLED OR BROKEN ONES

\Tie-rod bracing at truss lower chord
CHECK FOR CHECK FOR BROKEN BRACES OR CONNECTIONS

Roof Truss with Single or Double Angle members

SEPARATION
OR BUCKLED Steel moment frame made from thin plates
—= CHECK FOR BUCKLED CONN OR BROKEN BOLTS

END CONN.

Cladding may be
corrugated siding or
metal stud framing

Roof sheathing is normally corrugated metal deck
supported by lightweight bent steel purlins
CHECK FOR BUCKLED PURLINS IN END BAYS

L
T
I
i
Tie-rod bracing in two — AIL B
or more side wall bays CHECK FOR
CHECK FOR BROKEN OR CHECK FOR LEANING COLUMN
BUCKLED RODS AND SLIP AT COLUMN BASE

BROKEN CONNECTIONS
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CHIMNEY CRACKED AT ROOF
LINE AND READY TO FALL

WALL CORNER WITH
LARGE DIAGONAL
CRACKS CAN FALL

~ UNSUPPORTED LOOSE
ROOF & FLOOR H.V.A.C.
W/ FURNITURE vEQUIPMENT
ETC THAN CAN
ALSO FALL LOOSE/FALLING

|\ SIGNS AND —
. \ ORNAMENTATION |

PARTLY SPLIT
(PEELED) WALL
BROKEN-|
ELECT.
LINES
BROKEN GAS

& WATER LINES

BRICK PATTERN THAT
IDENTIFIES UNREINFORCED
MASONRY. HAS BOND,
(HEADER) ROW AT
ABOUT EVERY SIX
ROWS. AT FRONTS
OF BUILDINGS THE
PATTERN MAY BE

HIDDEN BY FANCY
MASONRY VENEER

WALL BETWEEN
OPENINGS

TOP OF WALL (PARAPET)
CRACKED AT ROOF LINE
OR ABOVE OPENINGS

COLLAPSED WALLS CAN CAUSE
LETHAL PROJECTILES TO FALL
AS FAR AS 20 FEET FROM
THE FACE OF THE BUILDING
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Ohlas- S Hleys Hadb zSLo.FY

CHECK TRUSSES FOR BROKEN
CONNECTIONS AT BOLTED JOINTS
ESPECIALLY AT LOWER CHORDS

TRUSSES AT OLDER BLDG.
GLULAM BEAMS AT
POST 1960 BLDG.

STEEL TRUSSES
IN SOME BLDG

CHECK FOR SEPARATION OF
ROOF BEAMS/PURLINS AT
INTERIOR CONNECTIONS

CHECK ALL CONNECTIONS
BETWEEN EXTERIOR WALLS

CHECK HINGE CONN.
FOR SPLITS & SLIP

CHECK GLULAM BEAM JOINT
AT INTERIOR COLUMN

; —
i & o

CHECK BADLY CRACKED

WALL PIERS & DOOR -~

S

LOOK FOR OUTWARD
LEANING PANELS
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— LOOSE H.V.A.C. EQUIP

COLUMN FAILURE SO THAT AND/OR WATER TANK

AN FLOOR & ROOF ABOVE ARE
A NOW DRAPED BETWEEN ADJACENT
"\ COLUMNS AND PULLING ON REST / LOOSEL SIGNS OR pvALL

OF STRUCTURE MAY FALL

ELECTRIC
LINES

CRACKED FL—|
AT COLUMN
(PUNCH SHEAR)

CONCRETE
FLOOR OR —
WALL PIECE
HANGING BY
REBAR

BROKEN GAS
& WATER LINE

BADLY CRACKED
CONCRETE WALLS

CONCRETE MISSING FROM
INSIDE REBAR CAGE [N
(EMPTY BASKET)

CONCRETE BROKEN
OFF REBAR CAGE
AT JOINT BETWEEN
COLUMN & FLOOR

BADLY CRACKED INFILL‘}
WALLS OF UNREINFORCED
MASONRY MAY FALL OUT
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BROKEN ELECTRIC
LINES PARTLY FALLEN LOOSE WALL PANEL MAY
SLABS & BEAMS FALL OUT CHECK FOR

BROKEN CONNECTIONS

BROKEN
GAS LINES y - l
BROKEN
WATER

LINE

BADLY CRACKED
CONCRETE PANELS
MAY HAVE BROKEN
WELD CONNECTIONS

CRACKED CORBELS
MAY LEAD TO
COLLAPSE OF
FLOOR BEAMS

OVERLOAD OF FLOOR
BY DEBRIS FROM UPPER
COLLAPSE MAY CAUSE
ADDITIONAL COLLAPSE,
LOOSE CONNECTIONS, ETC.

AFTERSHOCKS ARE LIKELY TO CAUSE LARGE, LOOSELY CONNECTED CONCRETE
PARTS TO SHIFT AND FALL. DEBRIS PILES OF LARGE CONCRETE PARTS CAN
ALSO SHIFT AND TRAP RESCUE WORKERS. BE ESPECIALLY CAREFUL OF
STANDING STRUCTURES WITH OUT OF PLUMB COLUMNS SINCE ADDITIONAL
COLLAPSE IS MORE PROBABLE THAN OTHER TYPES OF STRUCTURES.
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Damaged Sloped Floor
Concrete or Wood
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Floor slab needs 6x6
to be kept from
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" This Raker needs special
horizontal Brace/Strut
,'wvth special connections

\\ l\ Conn. Wall Plate to wall

| A)/wfmin.of 1-1/2*anchor
|

\ 2x6 Diag & Horiz. Eracg
', 5-16d ea. end into
special nailers on
o Struts by Mfrs

Soilogiy Jolgw

Meed Dbl 'X' Brac'g
to add support
where Horiz.
Strut/Brace
connects to

Raker

A
\

Specml Base Plate, 1. ol )
Bearing Angle, and 2 // Piﬂl? Steel
Connections by ckets
Strut Manufacturer

16"square .
Tripod Hd Optional

t Column Cap

op and al .
bottom ayers 3/4"ply

x 32"square

Use 2 or more

Struts as shown’

May also need
32" or greater
Footing under
Base.
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* Carefully pour clean, small
aggregate in form to fill all voids.

* Inject low viscosity epoxy into
aggregate, starting from bottom.
(It takes 24 hrs to develope
reasonable strength - at 20°C)

T
1 Plaster covered, metal lath
5’, form to contain aggregate

Existing Beam, badly
distorted and surrounded by
fragmented concrete

Metal wire to tie form

Concrete at bottom

Column
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STRUCTURAL TUBING
Square
Dimensions and properties
Dimensions Properties
Nominal .
Size Wall Thickness Area 1 S r
In. In. In.2 In.* In? In.
8x8 0.6250 % 17.4 153 38.3 296
0.5625 Y6 15.9 143 35.7 3.00
0.5000 Yo 14.4 131 329 3.03
0.3750 Y 1.1 106 264 3.09
0.3125 Y16 9.36 90.9 227 3.12
0.2500 Ya 7.59 751 18.8 3.15
0.1875 Yis 5.77 58.2 14.6 3.18
6x6 0.5625 %e 1.4 54.1 18.0 218
0.5000 Ve 104 50.5 16.8 2.21
0.3750 Y 8.08 416 139 227
0.3125 Ve 6.86 36.3 12.1 2.30
0.2500 Ya 5.59 303 10.1 233
0.1875 Yie 427 238 7.93 2.36
5x5 0.5000 Y2 8.36 27.0 108 1.80
0.3750 Y% 6.58 228 9.1 1.86
0.3125 Yie 5.61 20.1 8.02 1.89
0.2500 Ya 459 16.9 6.78 1.92
0.1875 Yie 3.52 134 5.36 1.95
4x4 0.5000 Yo 6.36 123 6.13 1.39
0.3750 Ye 5.08 10.7 5.35 1.45
0.3125 Y1 4.36 9.58 479 1.48
0.2500 Ya 3.59 8.22 41 1.51
0.1875 Ve 277 6.59 3.30 1.54
3.5%x35 0.3125 Ye 373 6.09 3.48 1.28
0.2500 Ya 3.09 529 3.02 1.31
0.1875 Y1 239 429 245 1.34
3x3 0.3125 Y16 an 3.58 239 1.07
0.2500 Va 259 3.16 210 1.10
0.1875 Y1e 2.02 2.60 1.73 1.13
2%2 0.2500 Ya 1.59 0.766 0.766 0.694
0.1875 Yie 127 0.668 0.668 0.726
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PIPE
Dimensions and properties
Dimensions Weight Properties
Nominal | Outsid Insid per A
Digmler;:r Di:r:Iet:r Di:rsr:e:er Los. 4 £ g r
Plain In.2 in.* In2 In.
In. In. In. Ends
Standard Weight Schedule 40
1 1.315 1.049 1.68 494 .087 133 421
1Ya 1.660 1.380 227 .669 195| . 2385 .540
12 1.900 1.610 272 .799 .310 326 623
2 2.375 2.067 3.65 1.07 .666 .561 .787
2% 2.875 2.469 5.79 1.70 1.53 1.06 .947
3 3.500 3.068 7.58 2.23 3.02 1.72 1.16
3%z 4.000 3.548 9.11 2.68 4.79 2.39 1.34
4 4.500 4.026 | 10.79 3.17 7.23 3.21 1.51
5 5.563 5.047 | 14.62 4.30 15.2 5.45 1.88
6 6.625 | 6.065 | 18.97 558 | 28.1 850 | 2.25
8 8.625 7.981 28.55 8.40 72.5 16.8 2.94
10 10.750 | 10.020 | 40.48 | 11.9 161 29.9 3.67
12 12,750 | 12.000 | 4956 | 14.6 279 43.8 4.38
Extra Strong  Schedule 80
2 2.375 1.939 5.02 1.48 .868 731 .766
2% 2.875 2.323 7.66 2.25 1.92 1.34 .924
3 3500 | 2900 | 10.25 3.02 389 | 223 1.14
3% 4.000 | 3.364 | 1250 3.68 6.28 | 3.14 1.31
4 4.500 3.826 | 14.98 4.41 9.61 4.27 1.48
5 5.563 4813 | 20.78 6.11 20.7 7.43 1.84
6 6.625 | 5761 | 28.57 8.40 | 405 |122 219
8 8625 | 7.625 | 43.39 | 1238 106 245 2.88
10 10.750 9.750 | 54.74 | 16.1 212 39.4 3.63
12 12,750 | 11.750 | 65.42 | 19.2 362 56.7 4.33
Double-Extra Strong
2 2375 1.503 9.03 2.66 1.31 1.10 .703
2Y2 2.875 1.771 13.69 4.03 2.87 2.00 .844
3 3.500 | 2.300 | 18.58 5.47 599 | 342 1.05
4 4.500 3.152 | 27.54 8.10 15.3 6.79 1.37
5 5.563 4.063 | 38.55 | 11.3 33.6 121 1.72
6 6.625 4.897 | 53.16 | 15.6 66.3 20.0 2.06
8 8.625 6.875 | 7242 | 21.3 162 37.6 2.76
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BOLTS IN AISC STEEL

Al
Shear « Allowable load in kips
AETH Nominal Diameter d, in.
Desiy 3’,"0’: Holo | Fy |Loa| % | % | % [ 1 ] 1k ] 1%
naon | Type Type | ksi | ing Area (Based on Nominal Diameter) in ?
3068 [ 4418 ] 6013 [ .7854 [ 9940 [ 1.227
A07 | — [sf100] 8 [31]44a 60|79 99]123
NSL D | 61|88 [120 {157 | 199 | 245
ST [ 170 s [ 522[ 751[102 {134 [ 169209
s D _[104 |150 [204 |267 | 338|417
Class |OVS. [ 150 [ 8 [ 460 6:63] 902118 | 149 18.4
A | SSL D [ 920|133 [18.0 [236 | 298 | 368
§ A35 LSL [120| S | 368| 5.30( 7.22[ 9.42] 119147
D | 7.36/106 [144 188 | 239 | 29.4
STD,[210] S |64 [ 93 [126 [165 [209] 258
NSL D |129 {186 [253 |33.0 | 41.7 | 515
STD,[300| s [ 92 (133 [180 [236 [ 208368
) NSL D [184 |265 [36.1 {471 | 506 | 736
Allowable loads in kips
Tension on gross (nominal) area
Nominal Diameter d, In.
3, 7, 1
ASTM F, % | Ya l /] ] 1T11/8 l 14
Designation Ksi Area (Based on Nominal Diameter), In.2
0.3068 | 0.4418 | 0.6013 | 0.7854 | 0.9940 | 1.227
A307 bolts 200 | 6.1 8.8 | 120 | 157 | 199 | 245
A325 bolts 440 | 135 | 194 | 265 | 346 | 437 | 540
A490 bolts 540 | 166 | 239 | 325 | 424 | 537 | 663
A502-1 rivets 230 | 71| 102 | 138 | 181 | 229 | 282
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CHOKE ANGLE CAPACITY

120° - 180° 75% of Vertical
90° - 1090 85% of Vertical
80© - 89¢ 55% of Vertical
30© . 59° 40% of Vertical
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lay angle
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Protrude
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Use washer that
comes with ring
+ washer from

Wedge Anchor

23U sbadal> cusls

oo

Bushing Flange
Replace bolt that
comes w/ring with
Wedge Anchor

Allowable Tension & Shear Loads

Expansion Working Working Required
Bolt Dia. Load of Load of Torque
Ring (Ibs) Anchor (Ibs) (ft-lbs)
3/8 1000 1200 25
1/2 2500 2000 50
5/8 4000 2700 100
3/4 5000 3700 225

CAST STEEL HOIST RINGS

EYE NUTS

Forged, Quenched & Tempered

e Place over installed Wedge Anch

® Safe Working Load for Vertical
Tension Load is Same as Anchor

® Working load at 45°is 25% of
Vertical Tension Load

e Recommended for Vertical or
nearly vertical loading ONLY
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WEDGE ANCHORS

Collar Wedges
/

\ .

Nut N ‘ __— Washer

Iimpact Section Anchor Body Expansion Cone

ARwik-bolt, Weadge-all or Trubolt
Allowable Tensile Loads (Ibs)

Dia- Required fl = fl =
meter | EMbedment| Torque (ft-Ib)| 2000 psi | 3000 psi
15/g” 20 530 605
3fg" 21/2" use 25 1130 1210
A1/a" 25 1200 1230
21/a” 40 870 970
2" 31" use 50| 1750 2000
6” 65 1970 2170
254 85 1430 1690
S 4 use100| 2170 2670
7" 110 3000 3270
31a” 150 1850 2180
Yar 432" use 225| 2750 3630
8” 235 3750 4630
A1fo" 250 2930 3650
17 6" use 350| 4000 5310
9” 450 6070 7070
Allowable Shear Loads (Ibs)
Dia- T, = T =
meter Embedment 2000 psi | 3000 psi
g 155" 930 970
N 22" 1100 1100
. 21/a” 1810 1840
= 231" 1840 1840
- 294" 2880 2880
& Z e x 3140 3140
- 314" 3880 3880
“ > 437> 4220 4220
1n 41/ 6620 7120
26" 8620 8620
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