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 SEISMIC APPROVAL FOR MODFRAME 100 DOUBLE GOALPOST FRAME

Allowable net upthrust force (kN): 78 64 53 44 38 34 30 27 24 22 20 78 64 53 44 38 34 30 27 24 22 20 64 64 53 44 38 34 30 27

Allowable mass of pipe + water  (kg) Width (mm)Frame Spacing (mm)

250

500

750

Height (mm) HDA (g) 500 750 1000 1250 1500 1750 2000 2250 2500 2750 3000 500 750 1000 1250 1500 1750 2000 2250 2500 2750 3000 500 750 1000 1250 1500 1750 2000 2250

200 1.0 1,550 1,265 1,037 866 737 643 564 500 452 409 372 1,550 1,265 1,037 866 737 643 564 500 452 409 372 1,265 1,265 1,037 866 737 643 564 500

1.5 1,550 1,265 1,037 866 737 643 564 500 452 409 372 1,550 1,265 1,037 866 737 643 564 500 452 409 372 1,265 1,265 1,037 866 737 643 564 500

2.0 1,550 1,265 1,037 866 737 643 564 500 452 409 372 1,550 1,265 1,037 866 737 643 564 500 452 409 372 1,265 1,265 1,037 866 737 643 564 500

300 1.0 1,550 1,265 1,037 866 737 643 564 500 452 409 372 1,550 1,265 1,037 866 737 643 564 500 452 409 372 1,265 1,265 1,037 866 737 643 564 500

1.5 1,550 1,265 1,037 866 737 643 564 500 452 409 372 1,550 1,265 1,037 866 737 643 564 500 452 409 372 1,265 1,265 1,037 866 737 643 564 500

2.0 1,550 1,265 1,037 866 737 643 564 500 452 409 372 1,550 1,265 1,037 866 737 643 564 500 452 409 372 1,265 1,265 1,037 866 737 643 564 500

400 1.0 1,550 1,265 1,037 866 737 643 564 500 452 409 372 1,550 1,265 1,037 866 737 643 564 500 452 409 372 1,265 1,265 1,037 866 737 643 564 500

1.5 1,550 1,265 1,037 866 737 643 564 500 452 409 372 1,550 1,265 1,037 866 737 643 564 500 452 409 372 1,265 1,265 1,037 866 737 643 564 500

2.0 1,507 1,265 1,037 866 737 643 564 500 452 409 372 1,550 1,265 1,037 866 737 643 564 500 452 409 372 1,265 1,265 1,037 866 737 643 564 500

500 1.0 1,550 1,265 1,037 866 737 643 564 500 452 409 372 1,550 1,265 1,037 866 737 643 564 500 452 409 372 1,265 1,265 1,037 866 737 643 564 500

1.5 1,550 1,265 1,037 866 737 643 564 500 452 409 372 1,550 1,265 1,037 866 737 643 564 500 452 409 372 1,265 1,265 1,037 866 737 643 564 500

2.0 1,210 1,210 1,037 866 737 643 564 500 452 409 372 1,548 1,265 1,037 866 737 643 564 500 452 409 372 1,265 1,265 1,037 866 737 643 564 500

600 1.0 1,550 1,265 1,037 866 737 643 564 500 452 409 372 1,550 1,265 1,037 866 737 643 564 500 452 409 372 1,265 1,265 1,037 866 737 643 564 500

1.5 1,342 1,265 1,037 866 737 643 564 500 452 409 372 1,550 1,265 1,037 866 737 643 564 500 452 409 372 1,265 1,265 1,037 866 737 643 564 500

2.0 1,003 1,003 1,003 866 737 643 564 500 452 409 372 1,297 1,265 1,037 866 737 643 564 500 452 409 372 1,265 1,265 1,037 866 737 643 564 500

700 1.0 1,550 1,265 1,037 866 737 643 564 500 452 409 372 1,550 1,265 1,037 866 737 643 564 500 452 409 372 1,265 1,265 1,037 866 737 643 564 500

1.5 1,153 1,153 1,037 866 737 643 564 500 452 409 372 1,478 1,265 1,037 866 737 643 564 500 452 409 372 1,265 1,265 1,037 866 737 643 564 500

2.0 862 862 862 862 737 643 564 500 452 409 372 1,103 1,103 1,037 866 737 643 564 500 452 409 372 1,103 1,224 1,037 866 737 643 564 500

800 1.0 1,510 1,265 1,037 866 737 643 564 500 452 409 372 1,550 1,265 1,037 866 737 643 564 500 452 409 372 1,265 1,265 1,037 866 737 643 564 500

BILL OF MATERIALS
1.5 1,003 1,003 1,003 866 737 643 564 500 452 409 372 1,297 1,265 1,037 866 737 643 564 500 452 409 372 1,265 1,265 1,037 866 737 643 564 500

8/ lengths of MOD100HDG ModFrame
2.0 756 756 756 756 737 643 564 500 452 409 372 976 976 976 866 737 643 564 500 452 409 372 976 1,070 1,037 866 737 643 564 500

4/ MOD100BP ModFrame baseplates
900 1.0 1,342 1,265 1,037 866 737 643 564 500 452 409 372 1,550 1,265 1,037 866 737 643 564 500 452 409 372 1,265 1,265 1,037 866 737 643 564 500

122/ MODTB/S ModFrame T-lock bolts
1.5 894 894 894 866 737 643 564 500 452 409 372 1,150 1,150 1,037 866 737 643 564 500 452 409 372 1,150 1,263 1,037 866 737 643 564 500

8/ MOD100CP ModFrame corner plates
2.0 668 668 668 668 668 643 564 500 452 409 372 866 866 866 866 737 643 564 500 452 409 372 866 955 955 866 737 643 564 500

8/ MOD100TP ModFrame T plates
1000 1.0 1,210 1,210 1,037 866 737 643 564 500 452 409 372 1,548 1,265 1,037 866 737 643 564 500 452 409 372 1,265 1,265 1,037 866 737 643 564 500

12/ MOD100AB3H ModFrame 3 hole corner brackets
1.5 805 805 805 805 737 643 564 500 452 409 372 1,036 1,036 1,036 866 737 643 564 500 452 409 372 1,036 1,139 1,037 866 737 643 564 500

4/ MOD100CAP ModFrame end caps
2.0 603 603 603 603 603 603 564 500 452 409 372 781 781 781 781 737 643 564 500 452 409 372 781 860 860 860 737 643 564 500

16/ Fruilsider MTB16x130G-S concrete anchors
1100 1.0 1,103 1,103 1,037 866 737 643 564 500 452 409 372 1,411 1,265 1,037 866 737 643 564 500 452 409 372 1,265 1,265 1,037 866 737 643 564 500

1.5 729 729 729 729 729 643 564 500 452 409 372 947 947 947 866 737 643 564 500 452 409 372 947 1,036 1,036 866 737 643 564 500

ASSUMPTIONS
2.0 549 549 549 549 549 549 549 500 452 409 372 711 711 711 711 711 643 564 500 452 409 372 711 777 777 777 737 643 564 500

General use cases
1200 1.0 1,003 1,003 1,003 866 737 643 564 500 452 409 372 1,297 1,265 1,037 866 737 643 564 500 452 409 372 1,265 1,265 1,037 866 737 643 564 500

1. This frame is designed to support the given mass of sprinkler pipework and 

water, under gravity and horizontal seismic loads up to the specified horizontal 

design acceleration (HDA).

2. HDA refers to the ultimate limit state (ULS) design acceleration.

3. Design upwards action from hydraulic effects to be determined by others and 

must be under the given capacity.

4. Design of the attachment between pipework and frame by others.

1.5 668 668 668 668 668 643 564 500 452 409 372 866 866 866 866 737 643 564 500 452 409 372 866 955 955 866 737 643 564 500

2.0 501 501 501 501 501 501 501 500 452 409 372 650 650 650 650 650 643 564 500 452 409 372 650 714 714 714 714 643 564 500

1300 1.0 930 930 930 866 737 643 564 500 452 409 372 1,194 1,194 1,037 866 737 643 564 500 452 409 372 1,194 1,265 1,037 866 737 643 564 500

1.5 618 618 618 618 618 618 564 500 452 409 372 800 800 800 800 737 643 564 500 452 409 372 800 883 883 866 737 643 564 500

2.0 464 464 464 464 464 464 464 464 452 409 372 601 601 601 601 601 601 564 500 452 409 372 601 658 658 658 658 643 564 500

1400 1.0 862 862 862 862 737 643 564 500 452 409 372 1,103 1,103 1,037 866 737 643 564 500 452 409 372 1,103 1,224 1,037 866 737 643 564 500

1.5 575 575 575 575 575 575 564 500 452 409 372 744 744 744 744 737 643 564 500 452 409 372 744 815 815 815 737 643 564 500

2.0 432 432 432 432 432 432 432 432 432 409 372 555 555 555 555 555 555 555 500 452 409 372 555 613 613 613 613 613 564 500

1500 1.0 805 805 805 805 737 643 564 500 452 409 372 1,036 1,036 1,036 866 737 643 564 500 452 409 372 1,036 1,139 1,037 866 737 643 564 500

1.5 536 536 536 536 536 536 536 500 452 409 372 693 693 693 693 693 643 564 500 452 409 372 693 759 759 759 737 643 564 500

Loading assumptions
2.0 404 404 404 404 404 404 404 404 404 404 372 517 517 517 517 517 517 517 500 452 409 372 517 570 570 570 570 570 564 500

1. Pipes may be mounted at any point along the horizontal members.

2. Load may be a from a single pipe or the combined weight of multiple pipes

1600 1.0 756 756 756 756 737 643 564 500 452 409 372 976 976 976 866 737 643 564 500 452 409 372 976 1,070 1,037 866 737 643 564 500

1.5 501 501 501 501 501 501 501 500 452 409 372 650 650 650 650 650 643 564 500 452 409 372 650 714 714 714 714 643 564 500

2.0 379 379 379 379 379 379 379 379 379 379 372 484 484 484 484 484 484 484 484 452 409 372 484 536 536 536 536 536 536 500

1700 1.0 707 707 707 707 707 643 562 500 451 409 373 911 911 911 866 741 643 562 500 451 409 373 911 1,005 1,005 866 741 643 562 500

Frame analysis assumptions
1.5 474 474 474 474 474 474 474 474 451 409 373 609 609 609 609 609 609 562 500 451 409 373 609 673 673 673 673 643 562 500

1. ModFrame capacity calculated as per AS/NZS 4600:2018 Cold-formed steel 

structures for steel grade S275J2H

2. Baseplate and bracket capacities taken from ModFrame & Accessories 

Technical Data Catalogue. These are assumed to be limit state capacities.

3. Corner brackets assumed to fail in a ductile manner.

4. No significant deflection or yielding of material in baseplate when loaded to 

its published moment capacity.

2.0 356 356 356 356 356 356 356 356 356 356 356 458 458 458 458 458 458 458 458 451 409 373 458 504 504 504 504 504 504 500

1800 1.0 668 668 668 668 668 643 562 500 451 409 373 862 862 862 862 741 643 562 500 451 409 373 862 955 955 866 741 643 562 500

1.5 449 449 449 449 449 449 449 449 449 409 373 574 574 574 574 574 574 562 500 451 409 373 574 632 632 632 632 632 562 500

2.0 337 337 337 337 337 337 337 337 337 337 337 430 430 430 430 430 430 430 430 430 409 373 430 475 475 475 475 475 475 475

1900 1.0 634 634 634 634 634 634 562 500 451 409 373 816 816 816 816 741 643 562 500 451 409 373 816 904 904 866 741 643 562 500

1.5 425 425 425 425 425 425 425 425 425 409 373 545 545 545 545 545 545 545 500 451 409 373 545 600 600 600 600 600 562 500

2.0 318 318 318 318 318 318 318 318 318 318 318 408 408 408 408 408 408 408 408 408 408 373 408 450 450 450 450 450 450 450

2000 1.0 603 603 603 603 603 603 562 500 451 409 373 776 776 776 776 741 643 562 500 451 409 373 776 860 860 860 741 643 562 500

1.5 404 404 404 404 404 404 404 404 404 404 373 519 519 519 519 519 519 519 500 451 409 373 519 570 570 570 570 570 562 500

Concrete anchor assumptions
2.0 301 301 301 301 301 301 301 301 301 301 301 390 390 390 390 390 390 390 390 390 390 373 390 427 427 427 427 427 427 427

1. Fruilsider proprietary software used to establish anchor capacities.

2. C2 seismic capacities taken, assuming cracked concrete.

3. Minimum C20/25 concrete strength.

4. Minimum 500 mm distance from centreline of anchor to edge of slab.

5. Minimum 150 mm distance from centreline of anchor to any cut or joint in 

slab.

6. Minimum slab thickness 175 mm.

2100 1.0 575 575 575 575 575 575 562 500 451 409 373 740 740 740 740 740 643 562 500 451 409 373 740 815 815 815 741 643 562 500

1.5 385 385 385 385 385 385 385 385 385 385 373 491 491 491 491 491 491 491 491 451 409 373 491 545 545 545 545 545 545 500

2.0 288 288 288 288 288 288 288 288 288 288 288 372 372 372 372 372 372 372 372 372 372 372 372 406 406 406 406 406 406 406

2200 1.0 549 549 549 549 549 549 549 500 451 409 373 708 708 708 708 708 643 562 500 451 409 373 708 777 777 777 741 643 562 500

1.5 367 367 367 367 367 367 367 367 367 367 367 470 470 470 470 470 470 470 470 451 409 373 470 518 518 518 518 518 518 500

2.0 274 274 274 274 274 274 274 274 274 274 274 355 355 355 355 355 355 355 355 355 355 355 355 392 392 392 392 392 392 392

2300 1.0 527 527 527 527 527 527 527 500 451 409 373 672 672 672 672 672 643 562 500 451 409 373 672 745 745 745 741 643 562 500

1.5 351 351 351 351 351 351 351 351 351 351 351 450 450 450 450 450 450 450 450 450 409 373 450 498 498 498 498 498 498 498

2.0 262 262 262 262 262 262 262 262 262 262 262 339 339 339 339 339 339 339 339 339 339 339 339 375 375 375 375 375 375 375

2400 1.0 501 501 501 501 501 501 501 500 451 409 373 645 645 645 645 645 643 562 500 451 409 373 645 714 714 714 714 643 562 500

1.5 337 337 337 337 337 337 337 337 337 337 337 430 430 430 430 430 430 430 430 430 409 373 430 475 475 475 475 475 475 475

TERMS AND CONDITIONS
2.0 251 251 251 251 251 251 251 251 251 251 251 326 326 326 326 326 326 326 326 326 326 326 326 359 359 359 359 359 359 359

1. This table has been prepared with due care based on current standards and 

supplier capacity data. No responsibility is taken for installations that do not 

satisfy the conditions outlined in this document.

2. All information, details or designs portrayed in this document remain the 

copyright of Fasteners Direct Global Ltd. Any reproduction without the express 

permission of Fasteners Direct Global Ltd is prohibited. Any use or reliance by 

any person contrary to the above is at that person’s risk.

2500 1.0 482 482 482 482 482 482 482 482 451 409 373 619 619 619 619 619 619 562 500 451 409 373 619 685 685 685 685 643 562 500

1.5 323 323 323 323 323 323 323 323 323 323 323 414 414 414 414 414 414 414 414 414 409 373 414 457 457 457 457 457 457 457

2.0 242 242 242 242 242 242 242 242 242 242 242 312 312 312 312 312 312 312 312 312 312 312 312 346 346 346 346 346 346 346

2600 1.0 464 464 464 464 464 464 464 464 451 409 373 598 598 598 598 598 598 562 500 451 409 373 598 658 658 658 658 643 562 500

1.5 309 309 309 309 309 309 309 309 309 309 309 400 400 400 400 400 400 400 400 400 400 373 400 441 441 441 441 441 441 441

2.0 232 232 232 232 232 232 232 232 232 232 232 300 300 300 300 300 300 300 300 300 300 300 300 332 332 332 332 332 332 332

2700 1.0 449 449 449 449 449 449 449 449 449 409 373 574 574 574 574 574 574 562 500 451 409 373 574 632 632 632 632 632 562 500

1.5 300 300 300 300 300 300 300 300 300 300 300 386 386 386 386 386 386 386 386 386 386 373 386 423 423 423 423 423 423 423

I believe on reasonable grounds that the frame calculations as tabulated on this 

page, result in a design that is compliant with NZS 4600:2018

2.0 223 223 223 223 223 223 223 223 223 223 223 290 290 290 290 290 290 290 290 290 290 290 290 321 321 321 321 321 321 321

2800 1.0 432 432 432 432 432 432 432 432 432 409 373 555 555 555 555 555 555 555 500 451 409 373 555 613 613 613 613 613 562 500

1.5 288 288 288 288 288 288 288 288 288 288 288 372 372 372 372 372 372 372 372 372 372 372 372 406 406 406 406 406 406 406

2.0 215 215 215 215 215 215 215 215 215 215 215 279 279 279 279 279 279 279 279 279 279 279 279 308 308 308 308 308 308 308

.....................................................................
....................................................... 2900 1.0 415 415 415 415 415 415 415 415 415 409 373 537 537 537 537 537 537 537 500 451 409 373 537 590 590 590 590 590 562 500

Matt Bishop, Principal Engineer
BVT Engineering Professional Services

BE (Hons), CPEng #243276
Date: 08/11/2021
Expiry: 08/11/2026

1.5 279 279 279 279 279 279 279 279 279 279 279 360 360 360 360 360 360 360 360 360 360 360 360 398 398 398 398 398 398 398

2.0 209 209 209 209 209 209 209 209 209 209 209 270 270 270 270 270 270 270 270 270 270 270 270 298 298 298 298 298 298 298

3000 1.0 404 404 404 404 404 404 404 404 404 404 373 519 519 519 519 519 519 519 500 451 409 373 519 570 570 570 570 570 562 500

1.5 268 268 268 268 268 268 268 268 268 268 268 347 347 347 347 347 347 347 347 347 347 347 347 385 385 385 385 385 385 385

2.0 201 201 201 201 201 201 201 201 201 201 201 260 260 260 260 260 260 260 260 260 260 260 260 287 287 287 287 287 287 287
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Aon Sprinkler Certification Technical Note 
Note Number:   TN-20-45 

Issue:  1.1 Date:  19 August 2020 Subject Pump House Pipe Work  
Notice: Aon Sprinkler Certification Technical Notes provide guidance notes which may be used in 

certification of sprinkler installations by Aon New Zealand. If sprinkler installations are being 

certified by any other Sprinkler System Certifier, these Technical Notes may not apply. 

 
Aon Sprinkler Certification have been alerted to a number of pump houses where the detailed 

design of the pump installation is somewhat lacking. This Technical Note outlines some of the 

issues that designers need to take cognisance of.  This is especially pertinent in the larger 

pumps being installed to protect modern warehouses, where the potential for failure can be 

high. This Technical Note has been drafted to highlight some of the concerns we have seen, 

indicating where designers need to take more care.  
As part of the certification process, Aon will require that for pumps with a highest rated design 

flow that exceeds 3,500L/min, that the design be submitted to Aon for review prior to the pipe 

work being fabricated and installed. The details that will need to be submitted include: 

 
1) Plan and elevations showing layout. 2) Detailed design drawings of pipe work support and seismic bracing system. 
3) For pipe work supported on pipework upstands, calculations indicating that the pull-

out loads on fasteners have been evaluated. 4) If orifice plates are used in the pump test return, the calculated pressure at the plane 

of vena contracta confirming that the pressure loss is such, that cavitation will not 

occur.  
We have attached examples of issues that we have sighted or have been alerted too, to 

illustrate issues that contractors need to address.  

  
 
 
Chris Mak 
 
MANAGER – AON FIRE PROTECTION  
 

TECHNICAL NOTE TN-20-45 — Seismic design 
for pumphouse pipe work supports
In November 2020 AON issued technical note TN-20-45. This increased the design requirements 
for pump rooms with a ‘highest rated design flow’ that exceed a flow rate of 3,500 l/min.

FDG worked with AON, BVT Engineering and respected sprinkler installers to develop an industry 
first approach to pump house design. This design allows contractors to meet certifications 
requirements without incurring the full cost of a structural engineer. FDG engaged BVT (a NZ 
registered engineer) to prepare a set of standardised designs and engineering tables. These give 
the contractor the ability to design the pump room pipe work supports using ModFrame, FDG’s 
modular heavy-duty pipe work support system.  

Using this unique engineering approach and our modular product offering, ensures the contractor 
has complete control of the design and build process, mitigating project risks and delays. At FDG 
our goal is to save you time and enhance efficiencies on your projects through reduced installation 
time and compliance workload. 



STEP 1

STEP 2

STEP 3

STEP 4

STEP 5

Using your pump room design showing the pipe work layout and elevations, 
select the frame type suitable for the job. 

Calculate the seismic co-efficient for the specific area using NZS4541:2020 or  
NZS4219:2009. The seismic co-efficient may be provided in the job specific 
tender documents.

Select the appropriate co-efficient, height and width on the table for the 
chosen frame type. This will give you the de-rated capacity in kgs of the frame. 
It has been calculated by a registered NZ engineer accounting for gravity, 
seismic forces, uplift, C2 anchor capacities and spacings in accordance with all 
AON requirements.

With this information you can calculate frame spacings and layouts allowing 
you to complete your pump room design.

Tables can be provided in technical submissions to AON to ensure compliance 
with TN20-45 and NZS4541:2020. 

PART DETAILS

UNIT QTYDESCRIPTIONPART NUMBERQTY

1Angle Bolt Plate 1003HMOD100AB3H12
1100mm BaseplateMOD100BP4
1RHS CapMOD100CAP4
1Side Plate 100CPMOD100CP8
1500.000 mm100mm Slotted RHSMOD100HDG M32
2000.000 mm100mm Slotted RHSMOD100HDG M14
1T-Bolt FixingMODTB-S128
2000.000 mm100mm Slotted RHSMOD100HDG M22
1T Connector PlateMOD100TP8
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FDG has gained experience with industry 
partners including AON, which has lead to 
us creating a unique site-specific seismic 
design package for your sprinkler and pump 
house project. This package helps you to 
meet the compliance requirements for the 
new 2020 standard and provides a one stop 
shop offering. FDG will work with your design 
team to produce a buildable compliant seismic 
design making it simple for your on-site team. 
This package looks after the whole process 
including standard details, brace calculations, 
PS1 & PS4 documentation and layout plans as 
well as final product delivery to site.

HOW TO USE FDG’S DESIGN PROCESS 
DOCUMENT  

PROJECT SPECIFIC SEISMIC DESIGN



Under NZS4541:2020, bracketry and bracing components require extra compliance documentation 
and listing with AON. This includes both the gravity and seismic components. These products are 
outlined in TN21-53. FDG can help consolidate the supply of these products to save you time and 
ensure compliance on your jobs. 

SEISMIC ANCHORS

SPRINKLERS & VALVES

STRUT & CABLE TRAY PIPE CLAMPS & U BOLTS

GENERAL FASTENERS

MODFRAME

ENGINEERING SUPPLIES

WHY NOT CONSOLIDATE YOUR ORDER

fdgnz.com / sales@fdgnz.com / 0800 555 464 

TN21-57
All “post-installed” masonry fixings for gravity  
hangers and seismic bracing attachments 
must be C2 rated. 

To comply with technical Note 21-57 AON requires 
all “post-installed” masonry fixings to be C2 
rated. This is due to the high seismic activity 
levels in New Zealand. FDG carries a full range 
of C2 Rated masonry fixings to help you comply 
with these regulations. Full testing results and 
compliance certification is supplied to ensure ease 
of compliance and technical submission.

SEISMIC ANCHORING  
UNDER 2020 FIRE STANDARD

THREADED ROD


