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Deliverables Insured by Insurance Institutions Excellent Engineer

4 Rack Engineering Inspection
(4 structural Design Consultation
& Intelligent Equipment Testing

& Industry Evaluation and Certification

Dedicated to Unifying Racking Standards of China
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In Wesafe, we try our best to do the right thing with stability and creativity. As a
leading third-party technical service provider in the warehousing equipment industry,
Wesafe has a seasoned team of PhDs in structural engineering and EHS experts. We
are certified with CNAS, CMA, and SEMA qualifications, covering the inspection of
racks, stacker cranes, and shuttle systems. As a vice-chair member of the China
Association of Warehousing and Distribution, Wesafe has led the drafting of two
national standards and multiple group standards. We also collaborate with
authoritative organizations to carry out industry evaluation and certification, holding
over 50 patents and software copyrights. With our guiding principle "Wesafe speaks
the truth," we are committed to unifying China's warehousing rack standards and
driving high-quality industry development.

m Professionalism through Focus
m Adherence to authoritative standards

m Honest and proactive approach to challenges
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What Can We Do for You?
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Finite element analysis reports for rack structures
Safety inspection reports on the usage status of racks

Completion acceptance inspection reports for rack
projects

Unit testing reports for pallets, cantilever racks, and
shelves

Floor flatness testing reports for VNA rack aisles

Inspection reports on rack manufacturing quality and
installation precision

Inspection reports on various parameters of the
installation and use functions of the stacker crane

Inspection report on various parameters of shuttle
system installation and usage functions

Solutions for upright verticality and floor settlement
monitoring system

CRF Personnel competency Evaluation Certificates
(rack installation, design and operation)

CQC Intelligent Warehousing Project Certification
Certificates
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(% About CNAS

Reports bearing the CNAS mark are internationally
recognized and demonstrate a company's global

inspection capability.
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I China National Accraditation Service for Conformity Assessment

INSPECTION BODY ACCREDITATION CERTIFICATE
(Registration No. CHAS IB1145)
Shanghai Wesafe Racking Safety Inspection Technology
Co., Ltd.

(]
oo 306, Mo 2, Buikleg 1, No.1588, Huhang Highwy. Fengian Distric..
Shanghal, China

is accrodited in accordance with [SOEC 17020: 2012 Guneral Criteria
for the Operation of Various Types of Bodles Porforming
Inspection(CNAS-CI0T Accroditation Critoris for the competence of
Inspection Bodies) as Type A inspection body for the campatence fo
undortake inspection sorvices as described In the schedule attched fo
this certificate.

The scope of dule bearing
the same registration numbar as above. The schodule forms an integral
part of this cortificate.
Enectivs Date. 26233607
Expiry Date, 201358
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Service for Cs A

LABORATORY ACCREDITATION CERTIFICATE
(Registration No. CHAS L19154 |

Shanghai Wesafe Racking Safety Inspection Technology
Co., Ltd.

{Lagst Entity: Shanphal Wesate Racking Safery inipestion Technology Co. Lt}
Figom 306, JF. Buiking 1:2. No.1585, Huhang Highwny, Fongsan Digtict.
Shanghs, Crirg

i wceredited in accordance with ISOAEC 17025 2017 General
Rogquiremonts for the Competonce of Testing and  Calibrstion
Laboratores{CNAS-CLOT Accreditation Critevia for the Compatence of
Tosting and for to undertake
tha service described in the schedule attached to this certificatn.

The scope of sccroditation is detailed in the attached schedule
bearing the same registration number as abiove. The schodulo forms an
Indageal part of this certificats.




% About CMA

Issued by provincial quality supervision bureaus, CMA M A
certification is a prerequisite for third-party testing
companies in China to issue legal inspection reports.

190908341751

BT R

RAAS MHLFA
F AL Tk &

B K M B
B BAE

1HEH I TSI
EFRT 190NEMITR
ETE L P T P
BREMIMET: LyRRARERRAHRL T
IR L 0 e R R e
g

S HAEW: 209F9828

BYE, ERMLASREN ARG, AN S LS WHME: xosman g
B, ARl TumilddAANENANNRESLE, AR
U PR S FTE I DU TS S

(2L LERT S £ XS ) TH

" A
BREHrAREMES L ENAEN D e 7] ’l"n' = 1 !ﬁn..
A R LA ] b, S \ =

VT bk &
W

. #4

19090834 § 75 i ' £

FETAMEAAITAMRALETE, TA0 NS,
ACHE A I L L R L e, PG by ey T




(% About SEMA

SEMA expert certification is issued by the UK Storage
Equipment Manufacturers Association and is the top
choice for rack safety managers (EHS) among clients in
Europe, North America, and Australia.
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(% About CQC & CAWD
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Subcontracted Testing Laboratory
V-315
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This laboratory has been granted by China Quality Certi-
fication Centre(CQC) as subcontracted testing laborato-
ry.The entrusted testing scope shall be in compliance
with the CQC certification online system.
s e
Liu JiangVice President of CQC
TAREM: 20235128258
LB 20254088318
PEEBIAEPIL
ﬂ CHINA QUALITY CERTIFICATION CENTRE r

2024: Became Shanghai Office of the
Technical Application and Engineering
Services Subcommittee under the
China Association of Warehousing and
Distribution

2023: Designated as an entrusted
testing laboratory by the China Quality
Certification Center (CQQ).



(% Honors and Certificates

Recognized as a National High-Tech Enterprise, National Technology-Based SME, Innovative SME, and awarded the Provincial
Specialized and Innovative SME Certificate.



@ Patents and Software Copyrights

EEEE— oA EEEE— A EEE— T2 EEE— EEE— T2 EE— A SEEEEE— - e

9 AL R 9L AL R 9L AL R o L9 24 9L AL R S5 L 5 LR ER 2 9% I E

T ] wUssEs wREARmSMEEE | wvews & SEARS TREAATRENAREA TUsEER mREaTEmSMEEE | wvewe L TASEER RERRISEE B AL e

sagaseay ia Bapeax s Bareax ia Bapeax s Bareax ia sascax saFasrax ERHImI

(o e p = e - e [—— = ‘
o e e | N L Mo Qe
¥, (] 1 \ & s =5y
LEINE3 1) » REARERM] 9 i N R4EH| b\ i ARH| LE VN3 B LEFNE S S i AR b\ FiEARITEERBRR 4
PHSEHL AT % il SEHLEK 1 ¥ it SEHLER AT % ¢ R ool 8 e ol 8 ‘ P SEBLER AT ¥4 PESEHLER I ¥ it SCBLA fF % 1 BUE IC OE 15
®HEm nl-mmn‘ ® 4R BEREMNER ®H R SETRCERS ®#E R RERNSANE w0 Ew REEE—SEN | ®HE R BERRCRES ®fE B BEABEIEE g ®# & B BERRAEETARE :
¥Lo e vLo ] L0 .0 ek Lo E L0
F0OR A LEREREES FOOR A EAREEREE B4R A LARERREE BOOR A LERNENZE || B AR A CABNENSE R A LRERESE AR A EERERESS | B KR A EESEEREEEMEANALY
201911158 eI AISE FRMMEM 2009F8A02E
0191LAISEH 2L 15E
BHRMTL RERS ENRANL. BEN BHRANL NORA HMRANL BERA AHRANL BHRA RHRANL NARS EHRANL BMRE BHRAYS EARE
®HE M SERM ®HE M SERN B RN SERN LE RS A "HE N EERM BHEN SERN LE R | BEHEN aERw
B 2 § 00sR0800m79 B 2 9§ 22050804127 B 2 % 200806081 B B 2§ 202SRS0IME B 2 9 2000SR0598367 ® & % onsE0s040R B O % m0205R0401395 B @ § 202050803820
B GHERRAREEN) § B GHORRARP SN § EE GHEARAEPEND 8 | LUREE DUTE TS L] S CHERRARPEN) R GHRANREPEN B HE CHERAREEEN) § s BPEWD W G 0
. RVENRESPOWE, we. wa, w1 L MR SPENEERGUN, ) W EPEMRESSOWN, M BEEREAYEORE, 1 W RVEEREEPOEN, 1 R EPERAEPSLPR, NUEERTRRR,
i | | (]
| o
| | oy (T Ve ™
Hav el ie ey S Py RS

We have secured over 50 intellectual property rights, including invention patents, utility model patents, and software copyrights.



(% Expert Certifications

Engineering
Register™
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Expert Certificate from the China
Association of Warehousing and
Distribution

National Standardization Technical Asia-Pacific Registered Structural
Committee Engineer Certificate
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(¥ Business Process & Liability Insurance

Initial Consultation Project Survey Scheme Design Budget Quotation
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Documentation
and Archiving

Contract Signing

Rectification
Plan and Re-
inspection

Report Issuance

Wrap-up Meeting
and Interpretation

Kickoff Meeting
and Risk Briefing

and On-site
Inspection

Each step in safety inspection and solution delivery must be rigorous, ensuring even
the smallest bolt is clearly marked and every issue is met with effective analysis to
prevent potential risks.
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All Wesafe deliverables are
covered by Professional Liability

Insurance.



(4 Inspection Equipment & Expert Teams
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(% Rack Engineering Inspection

Conducted in accordance with GB/T 39681, GB/T 41514, JB/T 11270, and T/CSCS 032, covering inspection frequency, scope,
quantity ratio, and judgment criteria. Establishing a three-tiered inspection system and conducting annual professional

inspections significantly reduce safety risks and prevent major losses.

Safety Status Inspection

Clients may commission certified inspection organizations to assess rack
components for damage, structural deviation, and load reliability,
collecting data on anomalies, changes, and certifications of bearing
capacity.

Completion Acceptance Inspection

Joint inspections by clients, suppliers, and qualified third parties to verify
if manufacturing, installation, and design compliance meet the technical
agreement, including measurements, accuracy, and structural
documentation.

Component Sample Testing

Testing to confirm performance parameters such as surface treatment,
axial compression, bending strength, stiffness, and beam-column joint
rigidity of rack components. The testing data is documented in reports.

The installation accuracy deviates
from the original one and exceeds the
range allowed by the installation

standard.

=,

%

The initial imperfection or subsidence
after use of the ground floor cause
rack out of-plumb out of standard.

Components deform or are damaged
and fasteners become loose or come
off due to frequent operations.

500KG | | 800KG

Technical parameters need to be recalculated
and updated because of changes in goods
specifications and rack structure.



 Floor Flatness Inspection of VNA Racks

For aisles with narrow-aisle racking where specialized forklifts operate in fixed directions, and warehouse floors where standard

forklifts maneuver freely before racking installation, horizontal and linear flatness are assessed based on relevant floor flatness
standards.
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(& Other Testing Services

Load Beam Testing Bolt Pull-out
Strength Testing

Light/Medium-Duty
Rack Load Testing

Cross Beam Load
Testing

Pallet Load Testing



4 Intelligent Equipment Testing

The testing and inspection of Intelligent warehousing equipment such as stacker cranes, conveyor lines, and four-way shuttles
—is essential to evaluating their design, installation, and operational reliability. Key evaluation parameters include
manufacturing quality, installation precision, operational functionality, and safety.

1. Lower Beam
2. Running Guide
Rail

3. Upper Beam
4., Upright

5. Cargo Platform

6. Loading and

PRl
n
[
Wy

Unloading Device
7. Lifting Guide Rail

8. Lifting

Mechanism

9. Running Track

10. Running

Mechanism

17
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4 Intelligent Equipment Testing

Comprehensive testing and inspection for stacker cranes, conveyor lines, four-way shuttles, and AGVs in intelligent warehousing systems.



@ Issuance of Structural Calculation Reports

With extensive experience in rack structural design and testing equipment for component performance parameters, we provide
reliable structural selection support for entire racking projects.

Rack Structural Design Process

\4

Certified and interpreted by a licensed structural engineer

19



(% standard Structural Calculation Report Template

Table of Contents

Chapter 1: Engineering Technical SPecifications ........ccccviiiiiiiiiiiiiiiieceec e 1
Chapter 2: Overview Of RACK STIUCTUIES  ....uuiiiieiieiiiiieeee e ceiiieeee e e et e e e e s e sbaae e e e e e e saraaeeee s 2
2.7 SErUCLUrAl CrOSS=SECUIONS  ...i..uiiieiieeeiieeeeeieeeeiteeeeebeee st eeesabeeesaneeessateeesaneeeesteeessneesenseeesnne 3
Chapter 3: DeSIgN PrNCIPLES  ..iicvieiiiiiieeiiee ettt ettt e e st e e st e e e aa e e sateeesanaeeebaeesnns 4
3T DESIGN BASIS  Loiiiiiiiiiieiesieet ettt e s 4
3.1 DeSIgN STANAAIAS .eeeeiiiiiieeeieee ettt ettt st sane e 4

3.1.2 Reference Materials

3.2 Design Principles

3.2.1 Load-Bearing Capacity Limit State Verification ........cccccceeeieviiiieeee e 4

3.2.2 Normal Usage Limit State Verification .......c.cccoviieiiiiiiiiieieeeeceeee e 5

3.3 Material PAr@mMELEIS ...ccuuuiiiiiiiiii i e e e e 5
3.3.1 Steel Strength Design Values .......eeeeeiiiiieiiiiiieeee et e e 5

3.3.2 Weld Strength Design ValUES ........eueeeeiiieiiiiiiieieeeeeiiieeee e st e e e e s s siareeeeeesenae 5

3.3.3 Bolt Strength Design ValUES ....c..ueeiieieiiieiiiieieeeeeseiiteeee e ieee e e e s siraa e e e e e 5

Chapter 4: Calculation SOFtWATIE .......ueiiieiiicieeiee e et e e e e et e e e e e e anaeeeeeeeeennnees 6
Chapter 5: Loads and COmMBINAtIONS  ...coouieiiiiiiiiiee ettt e e 6
SR I e E T @ =T T 4 =TS 6
511 Dad LOAd (D) ettt e e e e s st a e e e e e s innaee 6
51.2LIVE LOAA (P) ettt et e e e et e e s e s e e e e e s barn e e e e e e s annae 6

5.1.3 Horizontal Seismic Load (E) .

5.2 Load Combination Scenarios
Chapter 6: Overall Structural Analysis

6.1 Calculation Model
6.2 Modal Analysis Results
6.3 Structural Forces

Chapter 7: Component Verification
7.1 Verification Methods
7.1.1 Columns L7

7.1.2 Beams

7.0.3 Lateral SUPPOIES ..cveiiiieiieiieeee ettt 17
A IR ] - Tl o TR P PRSP PP PPPPRN 17
7.2 Finite Element Verification RESUIS  ............ccociiiiiiiiiiiiiiiiiniccccic s 18
7.2.1 SAP2000 CalCulations ......cccoieiiiiiiiiiiiie i 18
7.2.2 ABAQUS RESULES ettt ettt ettt ettt e 24
7.3 Formula-Based Verification RESULLS  ....uuuiiiiueiiiiiiiiiiiiiiicn et 28
7.3.1 Rack Column Verification at the Bottom ........cccoeiiiiiiiiiiiiiiis 28

7.3.2 Rack Beam Verification
7.3.3 Lateral SUpPOrt VErifiCation ........ceeiieecciiiieee et esreeee e ieeeees 28
7.3.4 Rack Diagonal Bracing Verification ........cccoccueeeiieiniieeeneeeeeeeeece e 29

Chapter 8: Seismic Performance Analysis Results

8.1 Displacement Response Analysis Results for Frequent Earthquakes
8.2 Displacement Response Analysis Results for Rare Earthquakes

Chapter 9: Finite Element Analysis CONClUSION  «.vevveiiiiiiiii e
Chapter 10: ReCOMMENAAtIONS  ...ooiiiiiiiiiiiieieeee e 34
REFEIBNCES oot 37

g |

The report necessitates submission by individuals who have already
obtained the national registration as a Structural Engineer certification.
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(& Structural Design Assistance Software

WeRack is a proprietary rack structural design software developed by Wesafe. It supports GB/EN/ANSI/AS international codes and
enables closed-loop intelligent verification from finite element modeling to report generation. The software automatically
generates structural reports with less than 0.5% error and improves efficiency by 80% compared to manual verification.
Successfully deployed in multinational warehousing projects, it helps engineers deliver compliant designs across countries.

(0

WeRack

¢ nExans o mnus

WeRack - The World's First Dedicated Rack Structural Design Verification Software

21



4 Intelligent Warehousing Project Management

For automated AS/RS system projects, we provide end-to-end technical services, including project initiation, solution design,
implementation supervision, and final acceptance. Our services help clients clearly define project requirements, select optimal
solutions, and ensure compliant and efficient project delivery. Full acceptance reports and certifications can be issued.

Project Initiation

Define project background and objectives; analyze business types and
scenarios; assess feasibility of logistics automation and recommend
equipment selection; provide investment budget suggestions.

Solution Design Review

Review business operation models, facility layout plans, warehousing
equipment configurations; assess software system requirements and
conduct cost-benefit analysis.

Project Implementation Management

Oversee overall project implementation plan; monitor layout planning,
hardware design, installation, and key quality checkpoints; design
software system requirements, supervise development, conduct remote
testing and deployment; facilitate joint debugging and integration
testing

Acceptance and Evaluation

Assess basic performance of automation equipment, operational
efficiency, capacity metrics, safety and stability; evaluate software
system and O&M platform functionalities




4 Evaluation & Certification

CRF
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CAWD
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CHINA QUALITY CERTIFICATION CENTRE

The China Rack Technology Federation (CRF) is a leading authority in China’s racking industry,
composed of major domestic rack manufacturers. Through dedicated working groups, it establishes
full-chain industry guidelines covering design, installation, and inspection. It promotes both 1S09000
and CRF-exclusive quality systems, and provides member enterprises with qualification audits,
technical training, and product traceability services. Its certification mark indicates compliance with
international safety standards in design, manufacturing, and installation, and is widely recognized
both domestically and internationally.

The China Association of Warehousing and Distribution is a national non-profit industry association. It
has established subcommittees in areas such as cold chain, hazardous materials, financial
warehousing, self-storage, smart logistics, collaborative distribution, dealer warehousing, cloud
warehousing, traditional Chinese medicine storage, spare parts logistics, and technical application and
engineering services. The association also serves as the secretariat of the International Federation of
Warehousing and Logistics Associations (IFWL), and is dedicated to advancing modernization in
China's warehousing and logistics sector.

The China Quality Certification Center (CQC) is a nationally authorized quality service organization
(Certification License No. 001), officially recognized by the Chinese government and accredited by
numerous international authorities. It is a member of leading international certification bodies and
represents China as the National Certification Body (NCB) in the IECEE system. CQC's expert team
includes many individuals who serve in the leadership of international certification organizations or
hold internationally recognized credentials. It has issued several landmark certifications and led or
participated in over 100 national and provincial-level projects, contributing to the development and
release of nearly 340 national standards.

23
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(&% Evaluation & Certification

(Rack Safety Management Personnel)

Raining Content: Fundamentals of racking systems, classification and
features, project lifecycle, design standards, safety overview, legal and
regulatory requirements, safety inspection, and maintenance measures.

Target Participants:Management, supervisors, operators, department
heads, safety representatives of end-users, rack suppliers, and related
safety experts.

Training Duration:3 days, including theoretical training and hands-on
practice, delivered in person.

Assessment&Certification: Certification is issued upon successful
completion of the training and passing the final assessment. Digital
certificates can be verified on the CRF platform.
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Rack Safety Manager of
Professional Competence

Rack Safety Management Personnel
Evaluation Certificate



(&% Evaluation & Certification

(Rack Installation Personnel Competency)

Training Content: Installation standards, installation procedures,
operational skills, safety precautions, and quality control

Target Participants:Individuals aged 18 and above intending to work
in rack installation

Training Duration: Within 30 days, combining online and offline
learning formats

Assessment & Certification:Certification is issued after theoretical and
on-site practical evaluations. Digital certificates are available for
verification via the CRF platform.
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Rack Installer Certificate of

Professional Competence
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Rack Installation Personnel
Competency Evaluation Certificate
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(&% Evaluation & Certification

(Rack Structural Engineer Competency)

Training Content:

Phase 1: Theory (16 hours)

Phase 2: Fundamentals and Practice - Finite Element Modeling (16
hours)

Phase 3: Fundamentals and Practice - Component Design Verification
(16 hours)

Phase 4: Fundamentals and Practice - Structural Calculation Report
Preparation (8 hours)

Phase 5: Advanced Practice - Beam-type, bracket-type, and shuttle-type
AS/RS racking systems (24 hours)

Target Participants:

1.Entry-level learners: Graduates from science and engineering
backgrounds involved in racking technology

2.Transitioning engineers: Structural designers and warehouse planners
from other fields

3.Technical managers: Rack company technical directors, project
managers

4.Inspectors and assessors: Engineers and safety assessors from third-
party testing organizations

Assessment & Certification:

Dual-track evaluation system: 1) Competency assessment; 2) Project-
based evaluation. Digital certificates are available for verification via the
CRF platform.
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(& Evaluation & Certification

(Enterprise Capability & Product System)
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Rack Design System Certificate
ERRY .
"9 CRF-06-002
EEFRETHES (1§) ARLE

Sateway Logistics [ Technclogy [Shanghad
B-HRAARH: 913101175000400818

CAWD

EN: PEENREERY

Rack Design System Evaluation

Through inspection and review, ass-
ess whether a company’s design
team and management system con-
sistently meet specific standards
and can stably deliver compliant ra-
cking structures. Written verification
is issued.
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Rack Installation System Certificate
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Rack Installation System Evaluation

Through inspection and review, ass-
ess whether an installation compa-
ny’s personnel and processes con-
sistently meet requirements for
standard-compliant racking install-
ation. Written verification is issued.
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Rack Product Quality Evaluation

Through inspection and testing,
verify that components or rack
structures comply with relevant
standards or technical specific-
ations. Written certification is pro-
vided.
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4 Evaluation & Certification
(Intelligent Warehousing Project Certification)

The China Quality Certification Center (CQC) as the certification body, the China National Institute of Metrology as the
implementation body, and Wesafe as the implementation and liaison body have jointly launched the Intelligent Warehousing
Project Certification program—also known as the CQC Intelligent Warehousing Certification. For AS/RS and shuttle racking systems,
comprehensive quantitative and qualitative testing is performed post-completion across three dimensions: information systems,

automated equipment, and storage racks. Upon successful evaluation, a CQC certification is issued.

@ Certification is based on inspection,
testing, and evaluation

@ Certification reflects tec-hnical exce-
llence and leadership

Certification empowers high-quality
@ development in intelligent warehou-
sing
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CQC Intelligent Warehousing
Project Certification

4

Certification for Export-
Oriented Rack Projects



(¥ Green Warehouse Evaluation

Definition & Objectives

A green warehouse achieves efficient and environmentally responsible warehousing through energy, land, water, and material
savings across its full lifecycle.

Core Goals:Reduce operational energy consumption by over 30%; improve resource utilization; minimize carbon emissions

Evaluation Standards & Process

Based on GB/T 28581-2012 “General Warehouse and Storage Area Planning Parameters” , SB/T 11164-2016 "“Green Warehouse
Requirements and Evaluation” , and the “China Green Warehouse Certification Guidelines” .

Process: Self-assessment = Application - On-site Audit = Public Notice = Award (1-3 star levels, 3 stars max)

Key Indicators

Energy: Energy use per square meter must be lower than industry average

Land: Optimize space usage (e.g., high-bay racks, underground space)

Environment: Greening rate = 20%, better temperature, ventilation than standard warehouses
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Green Warehouse Evaluation

Energy and Resource Savings

Compared with conventional warehouses, energy use per square meter is reduced by over 30%; integrated water and electricity
savings reduce utility costs by 20%-40%; optimized space design and energy-saving equipment (e.g., solar panels, natural
lighting) lower long-term maintenance costs.

Policy Incentives & Financial Support

Governments in cities like Jinan, Zhengzhou, and Changsha offer one-time rewards ranging from RMB 100,000 to 600,000 for
certified enterprises; certified companies may access low-interest loans or green funding, with total financing cost savings
exceeding RMB 40 million (e.g., GLP, Vanke Logistics)

ESG & Brand Value

Green warehouses enhance ESG reporting (e.g., SF Express, COFCO) and demonstrate environmental responsibility; recognized
under the GRESB framework, supporting overseas investment and global partnerships (e.g., GLP attracting international capital via
certification).
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@ Rack Health Monitoring System

Foundation for Predictive Decision-Making and Preventive Maintenance

' \a/;SAFs

With the rise of intelligent high-bay racking systems in AS/RS automated warehouses and shuttle-based dense storage scenarios,
risks of rack deformation are increasing—due to design flaws, installation errors, or floor settlement. Excessive rack tilt can lead to
equipment failures for stacker cranes and shuttles, directly impacting operational efficiency and personnel safety. The Rack Health
Monitoring System performs real-time tracking of verticality (tilt) in high-bay uprights, identifies trends in structural changes, issues
alerts for threshold exceedances, and provides data support for manual interventions.
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@ System Architecture of the Rack Health Monitoring System

The Rack Health Monitoring System is based on IoT technology, integrating software, sensors, and network equipment. Hardware
collects data and transmits it to a central processing platform, where back-end systems analyze and visualize structural health in
real time. Exceedances are flagged automatically, and regular reports and recommendations are generated.
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@System Functions of the Rack Health Monitoring System

Based on standards and warehousing equipment parameters (e.g., stacker cranes), the system dynamically sets threshold values
for upright tilt and categorizes exceedances into “Warning” and “Critical.” When abnormal data is detected, the system sends

alerts via SMS, pop-ups, and other channels, while logging key parameters like timestamp and displacement. Historical data can
attribution.

Monitoring Data Dashboard

Data

04
2023-12-31

w=fp==Normal Data

2024-01-06

2024-01-12

2024-01-18
Date

be traced to analyze correlations between rack deformation and equipment failures (e.g., stacker crane jamming), supporting fault

Exceedance Detected === Critical Exceedance

+

Data
Anomalies

[3

seamammaee

. Normal Data

- Critical Exceedance

Current Monitoring Point
Status Distribution

Normal Data:40

Global Health Map: A heat map shows the overall health of the racking system,
allowing quick identification of high-risk areas (e.g., zones with concentrated tilt).
Single-Point History Curves: Track changes in individual monitoring points to

predict structural fatigue. Rack safety managers can generate monthly monitoring
reports via the backend system, which also serve as maintenance references.
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@ Scope of Services - Rack Health Monitoring System

001

Project Survey

Analysis of user racking
configuration

Collection of rack layout drawings
Preliminary zoning analysis for

monitoring

Proposal & Quotation

003 004

Hardware Installation Software Deployment

Initial measurement of upright
verticality and floor settlement Data
verification,sensor installation
Sensor commissioning and fine-
tuning

System Maintenance

Monitoring point scheme design
Confirmation of technical
requirements

System quotation and
contracting

Monthly: Data analysis
reports
Quarterly/Annually:
Structural health reports
and recommendations

Backend database integration
On-site user interface
deployment

System operation training and
documentation handover

Hardware Warranty &
Maintenance

Data Services

Flexible Adjustment Services

Case Example

3-year warranty for sensors, batteries, and communication modules, 6 years of free system maintenance (software updates and
network tuning)

Automatically generate "Monthly Rack Health Analysis Reports", 24/7 multi-level alert system (SMS/email/pop-up)

Free adjustment of sensor placement schemes, compatible with third-party systems (WMS/ERP)

In an AS/RS warehouse, data at a monitoring point exceeded limits. After system alert, the after-sales team analyzed remotely and
proposed a temporary solution: "pause operations + adjust local rack positions." On-site reinforcement was completed within 3 days,
preventing rack collapse.




(4 Patent Application: Rapid
Upright Repair Solution

When racking systems are da-
maged, timely repair is key to
minimizing operational disrup-
tion. We offer a comprehensive
and efficient solution combin-
ing proprietary jacking and
rapid-cutting tools, minimizing
the need to unload goods and
ensuring fast maintenance with
minimal interference.

@ wide Applicability

©® Minimal Operational Impact

@ Fast Turnaround

Installation Quality Acceptance Report Provided

All rapid repair solutions are tested and certified by professional engineers to
ensure safety and durability. Upon completion, an Installation Quality Acceptance
Report is issued. WE FLEX components have a service life of several decades.

Patented Rack Repair Equipment

Rack Jacking Device (Patent No. ZL 2023 2 0347719.7), Rapid Cutting Device
(Patent No. ZL 2023 2 0905411.X)

Case Study - International Perfume Brand

Enabled zero-downtime rack repairs for a global perfume leader. Spark-
free operation and no need to unload 70% of the goods ensured
continuous warehousing and high-end perfume safety. This showcases
the value of modular repair solutions in luxury supply chains.
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‘J’ Ra p i d U p ri g h t Re p la cemen t | WE FLEX Upright Replacement Assembly
A new-generation upright maintenance solution designed to

c om p onen t S protect your rack system from forklift collisions.

High Strength & Customizable

P

4 B

B A RS

A customizable, reusable, and durable
repair solution. Precisely engineered and
rigorously tested to safeguard warehouse
rack systems and extend service life. WE
FLEX is adjustable to fit various rack sizes
and types and incorporates patented
designs capable of withstanding severe
impacts.

e

n e

e

Diagonal bracing
conforms to the

original rack
— configurati

Compatible with Al —— Flexible Installation

Rack Sizes . . .
Modular repair solutions offer flexible,

cost-effective installation. No need to
dismantle the rack system—simply unload
goods adjacent to the damaged upright
to create sufficient repair space. No
welding is involved, and upright cutting
produces no sparks. Repairs can be
completed in as little as one hour.

Uprights made of 4.0mm
thick hollow structural
steel, highly resistant to
damag

Innovative horseshoe-

style footplate with

embedded black rubber ~ ——
blocks for added

stability

Third-Party Certification

All  standard upright replacement
assemblies are mechanically tested and
load-rated by independent institutions
(Shanghai  Wesafe  Racking Safety
Inspection Technology Co., Ltd.) to meet
applicable performance control
standards.

A fast, non-intrusive rack repair solution. All components are designed and
manufactured in strict accordance with national or industry standards, certified by
independent third parties, and compatible with the vast majority of upright
specifications. Racks bear clear certification marks and load-bearing data labels,
ensuring that the original load-bearing capacity is maintained after component
replacement.




(4 Patent Application:

Structural Reinforcement
Components

We conduct comprehensive assessments of existing racking
systems, evaluating the strength, stability, and corrosion status of
critical components such as uprights, beams, and connectors.
Weak points (e.g., weld seams, loose bolts) are identified to
provide the technical foundation for reinforcement solutions.
Based on the results, we develop targeted reinforcement schemes
—such as back and top diagonal bracing—to strengthen critical
sections and connections, thereby mitigating the risk of rack tilting
or collapse and ensuring personnel and cargo safety.

@p =
@ Scientific & Professional KMECHES

@ Significant Safety Improvement

@ Customizable & Flexible

n i
b . = _j‘.

- S e

Installation Quality Acceptance Report Provided

All reinforcement solutions are tested and certified by professional engineers for
safety and durability. Upon completion, an Installation Quality Acceptance Report
is issued.
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(4 Patent Application:

Elastic Back Stop Bars
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[Safety Notice] Two types of back stop bars are often confused in current rack
designs: cushioning-type bars, which help guide forklifts during loading, and
standard-type bars, which serve solely as physical stops. Mistakenly using standard
bars as cushioning elements may cause forklift impact forces to transfer directly into
the rack’s main structure. While the bar itself can be replaced, the main structure
could sustain irreversible damage. To address this, we developed the Elastic Back
Stop Bar.

| Elastic Back Stop Bar

@ WESAFE Third-Party Certified

Available in custom lengths to fit various beam-style racks;
supports quick installation and collaborative multi-point
protection.

Efficient Energy Absorption

Through elastic deformation, the
bar converts impact energy into
strain energy, reducing shock
force by 60%-80%, thereby
protecting structural integrity.

Self-Resetting System

Automatically returns to its
original form within 0.5 seconds
after unloading—no  manual
intervention required. Comp-ared
to traditional rigid bars, it
reduces maintenance frequency
by 70% and lowers lifecycle O&M
costs by 40%.

Traditional Rigid Bar

Elastic Back Stop Bar (Patented)

Permanently deformed after
impact; must be replaced

Permanently deformed after
impact; must be replaced

Impact force transmitted directly to  |mpact force transmitted directly to
the rack the rack

High maintenance cost and
significant safety risk

High maintenance cost and
significant safety risk
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CAWD Endorsement Letter of Recognition

Over 2,500 Delivered Projects

Chosen by Numerous Fortune 500 Companies

Clients span multiple industries, including chemicals, food,
pharmaceuticals, 3PL, automotive, retail, and more.
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COFCO

@ chemical @ rood @ Third-party Logistics
() Supermarkets @ Pharmaceuticals @ Automotive
*Trademarks shown in this brochure are the property of their

respective owners and are used here for reference purposes only,
not for commercial promotion.
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Wesafe Recommended Standards List:

Design Category

- CECS23:90 The specification for design of steel storage racks

- GB/T 39681-2020 Racking design code for steel static storage systems

- GB/T 39830-2021 Code for seismic design of steel static storage systems

Installation Category

+ GB/T 39060-2020 Technical requirements of manufacturing and
installation consulting service for automated storage and retrieval
system

- JB/T 11270-2024 Assembled steel rack structure for high-bay warehouse
—  Technical requirements

- WB/T 1066-2017 Technological conditions of rack installation and
acceptance

Product Category

- WB/T 1044-2012 Pallet rack

- WB/T 1076-2018 Cold storage racking

- JB/T 14173-2021 Pallet units storage shuttle racking

Testing Category

- GB/T 41514-2022 Standard for safety and evaluation of steel structure
racks

- T/CSCS 032-2022 Standard for the inspection and assessment of steel
storage rack structures

- T/WD 115-2022 Specification for inspection of steel storage rack in service
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Excellent Engineer

Headquarters: Room 306, Building 2, Fengchuang Valley Science & Technology Park, No. 1588 Huhang Highway, Fengxian District, Shanghai
Safety Center: Room 109, 1st Floor, Building 1, No. 8 Xiaoye Road, Fengxian District, Shanghai
Branch Office: Room 802, Jinfeng Building, No. 5 Siyun Road, Economic Development Zone, Xuzhou

Tel: 021-6715 7048

Email: service@wesafesh.com
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www.wesafesh.com WeChat Official Account Wesafe Video Channel





