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Minimum four
tastener diameter
but not <¥2 beam

/’/- /0 | Fastener Angle G. H. or |
y orientation ngle 4, H, or Angle G, H, or |
Angle A, B, orC

Angle A = 30° to 44°
Angle B = 45° to 59°
Angle C = 60° to 90°

depth and not
<3in. (76 mm) for
wood beams

Angle G = 30° to 44°
Angle H = 45° to 59°
Angle | =60°to 90°

f

Load Parallel to Structural Member

Wedge Anchors in 3000 psi Lightweight Cracked Concrete
Diameter | Embedment
- Whioitioiy 74 bt {in) i) |A|B|lc|D|E|F|lG|H]|I
oﬁg‘;’gﬁ;n of beam but not % 2 110[ 208 | 410 [236 | 206 [ 191] 395 | 492 | 551
f<3 mﬁg mm) % 3 245|467 | 970 | 559 | 467 | 426 |1021|1239|1368
Angle D, ﬁ REWdeCDEANS % 4 344| 661 | 1408| 811 | 661 | 507 | 1569]1876]2085
d %
E. or Angle D, E, or F L 4% 446 B59 [1839(1061| 859 | 774 |2078|2476|2706
Angle D = 30° to 44° Wedge Anchors in 4000 psi Normal Weight Cracked Concrets
1 Angle E = 45° to 59° Diameter | Embedment
i Angle F = 60° to 90° (in) (in,) A B, G |D| E|F| G| H]|.I
Load Perpendicular to Structural Member % 2 196 | 342 | 600 | 346 | 342 | 341 | 473 | 616 | 711
- . _ ' - % 3% 443|797 [ 1477|852 | 797 | 769 | 1264[1616|1842
Wedge Anchors in 3000 psi Lightweight Concrete-Filled Metal Decking % 2 5271147/ 2198 [1268/1147 [1088| 19002513 |2843
Diameater | Embedment %
(in) fin) AlB clo ElFlal v n 4% 816(1498( 2891 |1668| 1498 |1414|2653|3339|3770
£ i 116|216|420 | — | — | —| —| — | — Wedge Anchars in 6000 psi Normal Weight Cracked Concrete
% 3 215|406 | 826 | — | — | — — | = Diameter | Embedment
% n 260 | 673 |1282| — | — | — == {in.) (in.) A/B|C|D|E|F|G|H]|I
7 7 7 I 2 232|394 | 661 [381 | 394 | 402 | 482 | 648 [ 754
Wedge Anchors in 3000 psi Mormal Weight Cracked Concrete % W 5281928 | 1649|951 | 928 | 916 | 1326 1720|1879
Diameter | Embedment %
G | T | klal oo | RG] H LY o sl rseiotlo o
% 2 173|308 | 557 | 321 | 308 | 301 | 458 [ 591 | 678 i
¥ 3u 391|713 | 1358| 784 | 713 | 678 |1215]1537 [1741 Connections to Steel (Values Assume Bolt Perpendicular to Mounting Surface)
¥ 4 553 [1021{ 2008 1159|1021 | 956 | 1904|2378 |2671 Diameter of Unfinished Steel Bolt (in.)
% 43 717 [1332( 2638 | 152311332 (1243| 2536(3155|3537 Vi £l
: ‘ = A[BJC[DJE[FJG][H[IJA[BJC[DJEJF[G[H]I
Undercut Anch 3000 psi Normal Weight C 1
. nesrou Anctiors i P e T omma Toig Lororele 400{ 500 [ 800 | 300 | 500 #50 | 325 458 585 | 900 [1200]1400] 800 [1200{1550] 735 1038] 1279
Diameter | Embadment - - -
¢ (in)) (in.) AlBlec|D|E|E|G&|HII Diameter of Unfinished Steel Bolt (in.)
L% 4 685 |1106| 1714|989 |1106(1187[117115711849 ki #
1 5 855 [1479| 2552|1473 14791483 1975|2582 [2988 A|lBIC|D|E|F|G/H|I|A/B|CID/EJFIG|H|I
% % 1153|2041| 3675|2121|2041(1997| 3022|3902 (4478 1600)2050(2550(14502050]2850 [1300|1830|2260| 2500( 3300|3950 2250| 33004400 |2045( 2880|3557
Through-Bolts in Sawn Lumber or Glue-Laminated Timbers (Load Perpendicular to Grain)
Bolt Diameter (in.)
; % % %
L’e;[;_;lth of A|B|C|D|E|F|G|H|I A|B| C|D|E|F|G|H]|I AlB|(C|D]|E F |6 [ H 1
It
Tirnh:ar: 1% | 115|165 | 200 | 135 | 230 | 395 [ 130 | 215| 310 | 135 | 190 | 235| 155 | 270 | 460 155 | 255 | 380 [ 155| 220 270 | 180 | 310 | 530 | 170 300 | 450
(in.) 2% | 140 (200 | 240 | 160 | 280 (480 | 165 [ 275 | 410 | 160 | 225| 280 | 185 | 320 (550 | 190 | 320 | 495 | 180 | 255( 310 205 | 360 | 615 | 215| 365|575
3%z | 175 (250 | 305 | 200 | 350 | 600 | 200 | 330 | 485 | 200 | 285| 345 | 230 | 400 | 685 | 235 | 405 | 635 | 220 | 310| 380 | 255 | 440 | 755 | 260| 455 | 730
B [ —= | = | =|=— — | — | — | — [280]395| 485| 325 | 560 | 960 | 315 | 515 735 | 310 | 440 | 535 | 360 | 620 | 1065 | 360 | 610 | 925
Lag Screws and Lag Bolis in Wood (Load Perpendicular to Grain — Holes Predrilled Using Good Practice)
Lag Bolt Diameter (in.)
] V2 5
Length of A B|C|D E|F|G|[H|I|A|B|C|D|E|F|G|H|I |A|B|[C|[D|E|] F |G[H]|I
Boltin 3% | 165|190 200 (170|220 |310| 8O0 |120(170 | —| —| —| —=| —| —| —| —|— | —=| —|—|—|—| = | — | —| —
ﬂ’!‘bf" 4% | 180 | 200 | 200 | 175|235 | 350 | 80 | 120 | 170|300 | 355| 380 | 315400550 (145|230 (325 | — | — | — [ —|—| — | — | — | —
(in.) 512 | 190 | 200 | 200 | 175 | 245 | 380 | B0 [ 120 | 170|320 | 370 | 380 | 320 | 420 | 610 | 145 | 230 | 325 | 435|525 | 555 | 425 | 550 | 775 | 195( 320 | 460
6% | 195|205 | 200 | 175|250 | 400 | 80 | 120 [ 170 | 340 | 375 | 380 | 325 | 435 [ 650 | 145 | 230 | 325 | 465 | 540 | 555 | 430 | 570 | 840 | 195 320 | 460
Note: Wood fastener maximum capacity values are based on 2001 National Design Specifications (NDS) for wood with a Specific Gravily of Wood | Multipli
specific gravity of 0.35. Values for other types of wood can be obtained by multiplying the above values by the following factors: 0.36 thru 049 147
. 0.50 thru 0.65 1.25
For Sl values, 1 in. = 25.4 mm. 0.66 thru 0.73 150

bl 4 (fasteners) Ly il ¢l gl gl Ll fSTa 5 bbb Cils ¢l 6l Lyl 28T VA=V Y014 IS
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Materials and Dimensions

Standard

Cast Iron

Cast Iron Threaded Fittings, Classes 125 and
250

Cast Iron Pipe Flanges and Flanged Fittings,
Classes 12, 125, and 250

Malleable Iron
Malleable Iron Threaded Fittings, Class 150
and 300

Steel

Factory-Made Wrought Steel Buttweld Fittings

Buttwelding Fnds

Specification for Pifing Fittings of Wrought
Carbon Steel and Alloy Steel for Moderate
and Elevated Temperatures

Pipe Flanges and Flanged Fittings, NPS Y2
Through 24

Forged Steel Fittings, Socket Welded and
Threaded

Copper

Wrought Copper and Bronze Solder Joint
Pressure Fittings

Cast Bronze Solder Joint Pressure Fittings

ASME B16.4

ASME B16.1

ASME B16.3

ASME B16.9
ASME B16.25
ASTM A 234
ASME B16.5

ASME B16.11

ASME B16.22

ASME B16.18

[YEN Y. X,Y Jgan] s add ond OYLasl slasl 5 3190 Y-Y=Y=V+ i

Materials and Dimensions

Standard

Chiorinated Polyvinyl Chloride (CPVC)
Specification for Schedule 80 CPVC
Threaded Fittings

Specification for Schedule 40 CPVC
Socket-Type Fittings

Specification for Schedule 80 CPVC
Socket-Type Fittings

ASTM F 437

ASTM F 438

ASTM F 439
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Contractor’s Material and Test Certificate for Underground Piping

PROCEDURE
Upon completion of work, inspection and tests shall be made by the s rep and wit d by an owner's

representative. All defects shall be corrected and system left in service before contractor's personnel finally leave the job.

A certificate shall be filled out and signed by both representatives. Copies shall be prepared for approving authorities, owners, and
contractor. Itis understood the owner's representative’s signature in no way prejudices any claim against contractor for faulty material, poor

wor ip, or failure to comply with approving authority's requis or local or

Property name Date

Property address

Accepted by approving authorities (names)

Address
Plans

Installation conforms to accepted plans I Yes J o
Equipment used is approved D Yes ':l No
If no, state deviations
Has person in charge of fire equipment been instructed as to location of [ ves [ no
control valves and care and maintenance of this new equipment?
If no, explain

Inztiiictions Have copies of appropriate instructions and care and maintenance [ Yes [ no
charts been left on premises?
If no, explain

Location Supplies buildings

Pipe types and class Type joint
Pipeconformste ______ standard D Yes D No

Underground Fittings conformto. _ standard [ Yes [ Ne
If no, explain

pipes and joints

Joints needing anchorage clamped, strapped, or blocked in [ Yes [ No
accordancewith ___ standard
If no, explain

hydrants and blow-offs. Flush at one of the flow rates as specified in 10.10.2.1.3.

(0.35 bar) for 2 hours.

Flushing: Flow the required rate until water is clear as indicated by no collection of foreign material in burlap bags at outlets such as

Hydrostatic: All piping and attached appurtenances subjected to system working pressure shall be hydrostatically tested at 200 psi
(13.8 bar) or 50 psi (3.5 bar) in excess of the system working pressure, whichever is greater, and shall maintain that pressure +5 psi

Test Hydrostatic Testing Allowance: Where additional water is added to the system to maintain the test pressures required by 10.10.2.2.1,
description ‘the amount of water shall be measured and shall not exceed the limits of the following equation (for metric equation, see 10.10.2.2.6):

— L = testing allowance (makeup water), in gallons per hour
_SDVP_ 5 = length of pipe tested, in feet
148,000 D = nominal diameter of the pipe, in inches

P = average test pressure during the hydrostatic test, in pounds per square inch (gauge)

New underground piping flushed according to [ ves I N
_ standard by (company)
If no, explain
How flushing flow was obtained Through what type opening
Flushing [ Public water [ Tank or reservoir a Fire pump a Hydrant butt a Open pipa

test a

ests Lead-ins flushed according to standard by (company) d Yes J Ne
If no, explain
How flushing flow was obtained Through what type opening
[ Public water |1 Tank or reservoir [ Fire pump [ Y connection to flange a Open pipe

and spigot

© 2012 National Fire Protection Association

NFPA 13 (p. 1 of 2)
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All new underground piping hydrostatically tested at

Joints covered

Hydrostatic
test psi for hours [ Yes [ no
Total amount of leakage measured
Leakage gallons hours
test Allowable lzakage
gallons hours
. F(t)r\lgii.rd uﬁw Foward flow test performed in accordance with 10.10.2.5.2:
est of backflow
preventer Qdves Ao
MNumber installed Type and make All operate satisfactorily
Hydrants [ Yes I No
Water control valves left wide open [ Yes d No
If no, state reason
Control
valves
Hose threads of fire department connections and hydrants interchangeable with [ Yes [ No
those of fire department answering alarm
Date left in service
Remarks
MName of installing contractor
Tests 1 by
Signatures For property owner (signed) Title ‘ Date
For installing contractor (signed) Title Date

Additional explanation and notes

© 2012 National Fire Protection Association

NFPA 13 (p. 2 of 2)
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Pipe Size Flow Rate
in. mm gpm L/min
2 5 100 379
2% 63 150 568
3 76 220 833
+ 102 390
5 127 610
6 152 880
8 203 1.560
10 254 2,440 9,235
12 305 3.520 13,323
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Nominal Pipe Diameter

(in.) Testing Allowance
2 0.019
4 0.038
6 0.057
8 0.076

10 0.096
12 0.115
14 0.134
16 0.153
18 0.172
20 0.191
24 0.229
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